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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28120 
SDG: 268259 
CASE: CNWRA 
VTSR: October 07,2005 
PROJECT#: 06002.01.242 

TASK ORDER: 051011-4 

FINAL REPORT 



SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010002 

Sample ID 
I 0905C-1 I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 268259 

Client: Division 20 

Date Received: 10/07/05 

Project No.: 06002.01.242 

SRR: 28120 

Task Order: 0510114 

I I Sample 
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SOUTHWEST RESEARCH INSTITUTE 
DUPLICATE SUMMARY 010003 

Sample ID 
I 0905C-1 I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 268259D 

Client: Division 20 

Date Received: 10/07/05 

Project No.: 06002.01.242 

SRR: 28120 

Task Order: 051011-4 

I I Sample I Duplicate I I 
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SOUTHWEST RESEARCH INSTITUTE 

Titanium 
Tungsten 
Uranium 
Vanadium 

MATRIX SPIKE SUMMARY 

~ 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

<0.00500 0.499 0.50 99.8% 

010004 
Sample ID 

I 0905C- 1 I 
Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 2682593 

Client: Division 20 

Date Received: 10/07/05 

Project No.: 06002.01.242 

SRR: 28120 

Task Order: 051011-4 

I I Sample I Spike I Spike I I 

I NA I NA I NA I NA I 

lyttrium I NA I NA I NA I NA 1 
Zinc I <0.00500 I 0.518 I 0.50 I 104% 
Zirconium I NA I NA NA NA 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 

Analysis 

010005 

Sample Reporting 
Result ( m a )  Limit (mg/L) 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 268260 

Sample ID 
I 0905C-2 I 
Client: Division 20 

Date Received: 10/07/05 

Project No.: 06002.01.242 

SRR: 28120 

Task Order: 051011-4 

IZirconium 0.00500 1 
Page 4 of 1 1  
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Antimonv 

SAMPLE ANALYSIS DATA SHEET 010006 

Sample Reporting 
Result ( m a )  Limit ( m a )  

0.204 0.06 
<0.0100 0.01 00 

Sample ID 
I 0905C-3 I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 268261 

Client: Division 20 

Date Received: 10/07/05 

Project No.: 06002.01.242 

SRR: 28120 

Task Order: 051011-4 

IArsenic I 0.0169 I 0.005 I 

ILead 0.00500 I 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010007 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 268262 

Sample Reporting 
Analysis Result (mg/L) Limit ( m a )  

Sample ID 
I 0905C-4 I 
Client: Division 20 

Date Received: 10/07/05 

Project No.: 06002.01.242 

SRR: 28120 

Task Order: 051011-4 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Antimony 

SAMPLE ANALYSIS DATA SHEET 010008 

Result ( m a )  Limit ( m a )  
<0.0600 0.0600 
<0.0100 0.0100 

Sample ID 
I 0905C-5 I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 268263 

Client: Division 20 

Date Received: 10/07/05 

Project No.: 06002.01.242 

SRR: 28120 

Task Order: 051011-4 

I I Sample I Reporting I 

Arsenic 0.0109 0.005 

Boron 0.150 
Cadmium <0.00500 0.00500 
Calcium 
Chromium <0.00500 0.00500 

kobalt I <0.00500 t 0.00500 I 
copper I <0.00500 I 0.00500 
Iron I <0.0500 I 0.0500 

~~ 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Antimony 
Arsenic 

SAMPLE ANALYSIS DATA SHEET 010009 

Result ( m a )  Limit ( m a )  
1.33 0.06 

<0.0100 0.0100 
0.00993 0.005 

Sample ID 
I 0905C-6 I 

Lithium 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Palladium 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 268264 

0.0773 0.01 
1.27 0.05 

0.0703 0.005 
0.0244 0.005 

<0.00500 0.00500 
<0.00500 0.00500 

I I Sample I Reporting I 

Client: Division 20 

Date Received: 10/07/05 

Project No.: 06002.01.242 

SRR: 28120 

Task Order: 051011-4 

I <0.00500 I 0.00500 
I 0.0158 I 0.005 

IPhosphorus I 0.0671 I 0.02 I 
Potassium 
Selenium ~0.0100 0.0100 
Silicon 
Silver <0.00500 0.00500 
Sodium 
Strontium 0.0760 0.005 

pu1fUr I 15.7 I 0.02 I 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010010 

Yttrium 
Zinc 
Zirconium 

Sample ID 
1 0905C-7 I 

<0.00500 0.00500 
<0.00500 0.00500 
<0.00500 0.00500 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 268265 

Client: Division 20 

Date Received: 10/07/05 

Project No.: 06002.01.242 

SRR: 28120 

Task Order: 0510114 

I I Sample I Reporting I 

I 0.0200 I 
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SOUTHWEST RESEARCH INSTITUTE 
LABORATORY CONTROL SAMPLE 010011 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: NA 

Sample ID 
I LCSW - K12E2, K12H1 1 
Client: Division 20 

Date Received: NA 

Project No.: 06002.01.242 

SRR: 28120 

Task Order: 0510114 

NA- Not Applicable. 
Page 10 of 1 1  
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SOUTHWEST RESEARCH INSTITUTE 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: NA 

BLANK SUMMARY 010012 
Sample ID 

I PBW - K12E2, K12H1 I 
Client: Division 20 

Date Received: NA 

Project No.: 06002.01.242 

SRR: 28120 

Task Order: 051011-4 

I I Sample I Reporting 1 

NA- Not Applicable. Page 11 of 1 1  
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28120 
SDG: 268259 
CASE: CNWRA 
VTSR: October 07,2005 
PROJECT#: 06002.01.242 

TASK ORDER: 051011-4 010013 

Task Orders/O 1-QPP-0 15 



Southwest Research Institute 

SDG: 268259 
VTSR: 10/07/05 
CASE: CNWRA 

Laboratory Task Order 
TO #: 051 01 1-4 Revision: 0 

SRR##'s: 28120 
Client@): Div. 20 

010014 
Project@): 06002.01.242 
Manager(s): DAMMANN, MIKE 
To PM: 10/28/05 
To QA: 10/28/05 
To Client: 11/03/05 

DIVISION 20 - CNWRA. 4-WEEK TAT. 

(ext. 2169) BEFORE STARTING ANY WORK ON THIS TASK ORDER. 
Work is 10 CFR 50 Appendix B. 10 CFR Part 21, contact MARK EHNSTROM (ext. 3530) or JO ANN BOYD 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _  
* *  NOTE * *  Somewhere on your data, please make a notation indicating WHO and WHEN Mark 

Ehnstrom or Jo Ann Boyd were contacted. This will help facilitate the final package to QA. 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
SEVEN samples received for analyses of MAJOR and MINOR elements by ICP. Point of Contact is 

CONTACT PM WITH ANY ADDITIONAL QUESTIONS. 
BRADLEY WERLING (~6565). 

I Documents Related to this task order: 19531rCOC 281201 

Test: DIL-DILUTION 
Section: METALPREP I Prep, Dilution 

Holding: 28 days from CED 

Test: ICP-SWRI 
Section: METALS 

Holding: 180 days from CED 
1 ICP Analysis by SwRl Method 

Page 1 of 1 ver 1011 512005 



Chemistry and Chemical 
Enaineerina Division 

QUALITY PROJECT PLAN FOR 

PERFORMANCE OF CHEMICAL ANALYSES 
FOR COMMERCIAL NUCLEAR POWER PLANTS 

WITHIN THE DEPARTMENT OF ANALYTICAL 
AND ENVIRONMENTAL CHEMISTRY 

SOUTHWEST RESEARCH INSTITUTE I 

Chemistry and Chemical Engineering Division 
6220 CULEBRA ROAD, SAN ANTONIO, TEXAS 78238 



CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 
Division 01 Quality Project Plan 

01 4PP-015 
Division 01 
Rev WJune 20q4 c- 

Pagei /’ 

QUbLlTY PROJECT PLAN FOR PERFORMANCE OF CHEMICAL ANALYSES 
FOR COMMERCIAL NUCLEAR POWER PLANTS 

WITHIN THE DEPARTMENT OF ANALYTICAL AND ENVIONMENTAL CHEMISTRY 
* 

SwRl AUTHORIZATION SIGNATORIES 

This is to certrfy that this Quality Project Plan of Southwest Research Institute (SwRI) has been reviewed and 
approved by the following personnel: 

REZY&-WWW (21 0) 522-241 2 DATE 
Director, Department of Analytical and Environmental Chemistry 

/--7 

(210) 522-5162 . ,  

(21 0) 522-5838 
Quality Assurance Engineer 

C 

f _- 
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c * 

1 .o 

2.0 

3.0 

4.0 

010018 
*. . 

PERFORMANCE OF CHEMICAL ANALYSES 
FOR COMMERCIAL NUCLEAR POWER PLANTS WITHIN THE 
DEPARTMENT OF ANALYTICAL AND ENVIRONMENTAL CHEMISTRY 

INTRODUCTION 

This Quality Project Plan (QPP) defines the Quality Assurance (QA) program requirements for 
personnel providing the chemical analyses for commercial nudear power plants. Southwest 
Research Institute (SwRI) Program Quality Plan (PQP-Nuclear), Nuclear Services shall implement 
the QA requirements. Project activities controlled by the PQP-Nuclear shall be accomplished as 
specified by the appropriate sections of Ol-QAP004, Quality Assurance Plan for Analytical and 
Environmental Services and/or nationally recognized testing methods as specified on individual 
purchase orders. This QPP shall be applied to all projects initiated for nuclear utilities in the 
Department of Analytical and Environmental Chemistry. If, as a result of complexity, duration, or 
other factors, it is determined that a unique, project-specific quality plan is required, the project QAE 
shall notify the Project Manager and a project-specific quality plan shall be generated in accordance 
with SOP41 4.2.1, Preparation and Revision of Documented Procedures. 

SCOPE 

This Quality Project Plan shall be applied to the chemical analyses performed for commercial 
nuclear power plants by the Department of Analytical and Environmental Chemistry within the 
Chemistry and Chemical Engineering Division. Although the majority of the work performed for 
nuclear facilities resides within the Department of Analytical and Environmental Chemistry, other 
departments within the division may utilize this Quality Project Plan as deemed necessary when 
nuclear projects are conducted. 

REFERENCES 

3.1 

3.2 

3.3 

SwRl Quality System Manual - 2000 

70 CFR 50, Appendix B, ASME NQA-1 

SwRl Progra-m Quality Plan (PQP-Nuclear), Nuclear Services 

* 

3.4 01 -QAP-004, Quality Assurance Plan for Analytical and Environmental Services 

APPLICABLE SECTIONS OF SWRI PROGRAM QUALITY PLAN (PQP-NUCLEAR) 

4.1 Indoctrination and Training 

4.1.1 Personnel performing duties affecting quality shall receive quality training to the 
SwRl Program Quality Plan (PQP-Nuclear), Nuclear Services prior to performing 
any work on projects for nuclear utilities. This training will be conducted eitper by 
Institute Quality Systems (IQS) or Division 01 Quality Assurance personnel and 
documentation shall be evident in the personnel training files maintained in Division 

Southwest Research Institute Proprietary 
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01 Qualitv Assurance. 01oos9 
z 4.1.2 Indoctrination and training. of personnel shall be conducted in accordance with 

SOP-01-6.2.1, Qualification and Training. 

4.2 Qualification of Personnel 

4.2.1 Testing personnel shall be designated as qualified to perform applicable project 
activities as specified in SOP-01-6.2.1, Qualification and Training. 

4.2.2 During the performance of each testing process, testing personnel shall have 
access to the necessary documented procedures, i.e., QPP, QAP, Task Order, 
Division Quality System Standard Operating Procedures (SOPS), and applicable 
testlanalytical procedures (TAPS) available for ready reference. 

4.2.3 Any person who has not performed testing activities associated with any particular 
method being used for nuclear utilities projects for a period of one year shall be 
reevaluated prior to the conduct of the test. 

4.2.4 Quality Assurance personnel witnessing the testing process for nuclear utilities 
shall have documented evidence of qualifications maintained by Institute Quality 
Systems or Division 01 Quality Assurance. 

4.3 Design Control 

Not applicable to activities conducted within the Department of Analytical and 
Environmental Chemistry. 

4.4 Right of Access 

4.4.1 Procurement documents shall provide for access to the suppliers’ facilities and 
records for surveillance, inspection, or audit by SwRl and clients. 

4.4.2 Where appropriate, quality clause Q32 shall be noted on the procurement 
documents to indicate that right of access for inspection and surveillance of 
activities associated with the order shall be afforded to SwRl and Clients. 

1 

4.5 Control of Supplier-Generated Documents 

4.5.1 Client documents shall be controlled in accordance with SOP-014.2.1, Preparation 
and Revision of Documented Procedures. These procedures provide the 
requirements for the preparation, review, approval, issue, distribution, and revision 
of documents controlled by the Chemistry and Chemical Engineering Division. 

4.5.2 Documents may be controlled as Plans or Work Instructions and shall be 
accessible through the Division lntranet link, Contract Requirements as PDF files. 

4.5.3 Nationally recognized test methods shall be of the most current issue mr as 
specified in the purchase order. Task orders shall identify the applicable test 
methods to be used on the nuclear project. 

Southwest Research Institute Proprietary 
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- 3  . 
-- 4.6 Acceptance of Services Only 010020 

Not applicable to activities conducted within the Department of Analytical and 
Environmental Chemistry. 

4.7 Commercial Grade Items 

4.7.1 Where an item is to be incorporated into a test or deliverable to a client, and that 
item is not subject to design or specification requirements that are unique to 
nuclear facilities, used in applications other then nuclear facilities, and procured 
from the supplier on the specifications set forth in the manufacturers' published 
product and description, the item shall be considered "commercial grade". 

4.7.2 Chemical reagents and standards used for testing purposes shall be ordered to 
specific chemical grades and certificates of analysis shall be required with each lot. 

4.7.3 Controls for procurement planning, supplier selection, supplier performance 
evaluation, and acceptance of procured items and services other than chemical 
reagents and standards shall be as identified in SOP-01-7.4.1, Purchasing, and 
any referenced document within that procedure. 

4.7.4 Receipt inspection of chemical reagents, standards, and test items for use on 
nuclear safety-related projects shall be performed by department personnel and 
documented on the SwRl Receipt Traveler or FRM-109, Item Receipt Report, as 
specified in SOP41 -8.2.4, Monitoring and Measurement. Any discrepancy such as 
a damaged container or container label shall be documented on the form and the 
client shall be contacted for disposition: 

4.7.5 Prior or acceptance of a commercial grade item, the receipt inspection shall 
determine the following: 

(a) Damage was not sustained during shipment; 

' (b) The item has satisfied the specified acceptance criteria; and ', . 

(c) Specified documentation, as' applicable to the item, was received and is 
* 

acceptable. 

4.7.6 Receipt inspection of chemical reagents and standards shall also consist of 
verification of chemical type, grade, container integrity, certificate of analysis, and 
shelf life, where applicable. Upon acceptance of chemical reagents and standards, 
the containers shall be labeled with the following: 

(a) Chemical name; 

(b) Chemical grade; 

(c) Lot code; 

t 

Southwest Research Institute Proprietary 
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.. 

4.7.7 

4.7.8 

4.7.9 

4.7.10 

4.7.1 1 

4.7.1 2 

4.7.1 3 

010021 
(d) Date received; and 

(e) Shelf life, when applicable. 

Expired shelf life items shall not be used for testing purposes. 

Lot codes of chemical reagents and standards used during equipment 
standardization and testing shall be recorded on the individual testing data sheets 
to provide traceability. - 
Samples supplied to SwRl for testing shall be received by the Sample Custodian 
and logged into the laboratory logbook. Sample documentation and sample 
custody shall be maintained in accordance with TAP-0I-0407-001, Sample Receipt 
Inspection, and TAP41 -0407-035, Organic and horganic Sample Security. 

Samples supplied to SwRl for testing shall be labeled with the following: 

(a) Sample control number; 

(b) Purchase order number; 

(c) Purchase order line item number, as applicable; 

(d) Task order number; 

(e) Nuclear QA label; and 

(9 Sample retention date, when applicable. 

In the event that samples are damaged upon receipt, a Sample Discrepancy 
Record shall be generated from the Division Intranet. 

The testing task order shall list the project number, tests required, test methods 
required, and shall be labeled Nuclear Quality. 

Identification and traceability shall be maintained in accordance with SOP-01-7.5.1, 
Item Identification and Traceability. 

c d 
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010022 .* ._ 

-- 4.8 Inspection 

4.8.1 Inspection for acceptance shall be performed by qualified persons other than those 
who conduct or directly supervise the work being inspected. 

4.8.2 Institute Quality System (IQS) personnel shall perform surveillance activities as 
required to ensure compliance with the contract and this Quality Project Plan. 
Specific areas in which IQS may perform surveillance activities include, but are not 
limited to, the following; 

(a) Receiving inspection and labeling of chemical reagents, standards, and testing 
samples; 

(b) Testing processes; 

(c) Calibration and major equipment: 

(d) Sample and record retention; and 

(e) Test records. 

4.9 Inspection and Testing 

4.9.1 Required tests for acceptance shall be conducted under appropriate environmental 
conditions using the tools and equipment necessary to conduct the test in a 
manner to fulfill test requirements and acceptance criteria. 

Tests shall be conducted, controlled, and verified in accordance with SOP-01-8.2.4, 
Monitoring and Measurement. 

4.9.2 

4.9.3 Controls for measuring and test equipment shall be as specified in SOP-01-7.6.1, 
Control of Measuring and Test Equipment. 

Controls for identification, segregation, reporting, and resolution bf nonconforming 
items and conditions shall be as specified in SOP-01-8.3.1, Nonconformance 
Reporting. 

4 

4.9.4 

4.1 0 Handling, Storage, Packaging, Preservation, and Delivery 

4.1 0.1 Controls for handling, storage, packaging, preservation, and delivery of items are 
identified in SOP-01 -7.5.3, Handling, Storage, Packaging, Protection, and Delivery 
of Items. 

4.10.2 Samples specified on the purchase order to be returned to the client shall be 
prepared and packaged as s p e c f i  on the purchase order. Each package shall 
be marked legibly and indelibly with the purchase orderhelease number and line 
item number(s) relevant to the package. 

Southwest Research Institute Proprietary 
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.* . 
- 9  4.1 1 Quality Assurance Records 

010023 

4.1 1.1 Quality assurance records shall furnish documentary evidence that items or 
activities meet specified quality requirements. Documents that ensure this 
evidence include TAP-01-0407-014, lnventory of Case File Purges, and SOP-01- 
4.2.4, Storage and Maintenance of Quality Records. These documents and this 
QPP ensure that QA records shall be legible, identifiable, retrievable, and 
maintained in dual storage. 

4.1 1.2 Records shall be traceable to associated items and activities and shall accurately 
reflect the work accomplished or information required. 

4.1 1.3 Documents shall be considered valid records only if stamped, initialed or signed 
and dated by authorized personnel or otherwise authenticated. 

4.11.4 Records of test analyses performed by the Department of Analytical and 
Environmental Chemistry are classified as nonpermanent and shall be retained for 
a minimum of five years. Nonpermanent records are those required to show 
evidence that an activity was performed in accordance with the applicable 
requirements, but need not be retained for the life of the item. Based on the use of 
the final data, the client shall be responsible for determining and implementing 
permanent storage requirements. 

4.1 1.5 In order to satisfy duplicate storage requirements, one copy of the QA record shall 
maintained by the Project Manager in Building 70 and a separate copy shall be 
maintained in the Division Quality Assurance Archives in Building 201. Storage 
requirements shall be as stated in SOP-01-4.2.4, Storage and Maintenance of 
Uuality Records, to ensure protection against the risk of damage or destruction. 

4.12 10 CFR, Part 21 

4.1 2.1 SwRl procurement documents shall include requirements for reporting and 
approving disposition of supplier nonconformances and, when required, 
compliance to 10 CFR, Part 21. 

‘c 

4.1 2.2 The-Manager of Institute Quality Assurance or Director of Institute Quality Systems 
shall determine if a nonconforming condition is reportable under 10 CFR, Part 21, 
and initiate reporting and condition in accordance with the SwRl Operating Policies 
and Procedures (OPP). Safety hazards or defects that could create a substantial 
safety hazard shall be reported. Substantial safety hazard means a loss of safety 
function to the extent that there is a major reduction in the degree of protection 
provided to public health and safety. 

4.1 3 Certified Test Report 

The Project Manager and Institute Quality Assurance Manager as complying with all 
contractual requirements shall certlfy test reports. The certified test report shall reference 
the purchase orderhelease number, the test methods performed, and the purchase 

Southwest Research Institute Proprietary 
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.. .order/release line item number. 
** 4.14 Valid Documents List 

010024 

The Department of Analytical and Environmental Chemistry task order shall specify all 
applicable documents and appropriate document revision level for each document. The 
task order shall then serve as the Valid Documents List (VDL) for each individual project. 

5.0 HISTORY OF REVISIONS 

Versions 0 through 3 of this plan are maintained on record in Division 01 Quality Assurance. 

Title of document changed from the Standard Project Quality Plan SPQP-CHIAN to Quality Project 
Plan, QPP-015 
Extensive revision to comply with Project Quality Plan PQP-Nuclear, Nuclear Services, which 
replaces SwRl NQAPM, Nuclear Quality Assurance Program Manual. 

Revised 4.1.1 to include designated Division 01 QA staff to conduct pertinent nuclear training 
sessions to the SwRl Program Quality Plan (PQP-Nuclear), Nuclear Services 
Revised step 4.2.4 to include Division QA as an entity along with IQS, to maintain documented 
evidence of qualifications 

L- 

e 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28120 
SDG: 268259 
CASE: CNWRA 
VTSR: October 07,2005 
PROJECT#: 06002.01.242 

TASK ORDER: 051011-4 

010025 

Chain of Custody/Login Paperwork 



Uatrix Types: 
4 - Air 
3 - Biota 

I - Emission/Stack 
- - Liquid 
3 - Product 
Sd - Solid 
5 - Soil 
SED - Sediment 
r - Tissue 
H -Water 

3 - Dust 

FD - Field Duplicate 
MS - Matrix Spike Relinquished by (PrinffSignature) Date 
MSD - Matrix Spike Dup 
TB - Trip Blank 

Received by (PrinffSignature) Date 

- 
Relinquished by (PrinffSignature) Date 

Time 

x 
Time 

/3';0 

Time 

Time 

Time 

i W 3 i  
Reauested Turnaround: 
d 2 Weeks 
,A . 3 Weeks 

4 d5- Other: 

SwRl Contact 
lL.21 

D u r f l w n  
REMARKS 

Preservation 
a = HCI to pH <2 

d = NaOH to pH >12 
e = Cool (4"Ci2OC) 
f = Other (specify) 

b = HN03 to pH <2 
C = HzSO~ to pH <2 

Div 01 COC Form 01-01-001, Rev 8/02 
Page of 



SAMPLE LOG-IN SHEET 

Lab Name 
Southwest Research Institute 

Received By (Print Name) 

Received DIN0 By (Signature) ROMAN Ql - 
Case Number ~ TSBmpleDZivery Group No 

010027 

CNWRA 
~- 

Remarks 06002.01.242 

I 

2 

3 

4 

5 

6 

7 

8 

9 

I O  

1 1  

12 

Custody Seal(s) 

Custody Seal Nos 

Traffic Reports 
or Packing Lists 
Airbill 

Corresponding 
I 
I k Shipment etc 

EPA Sample # Sample Tag # Assigned Lab # 

10905C-1 F O G  268259 Intact 

268260 Intact 

/None 268261 Intact 

P r e s e n t s  
Intact/Broken 

lNone  

Airbill No 

Page 1 of 1 
Log-in Date 
10/07/2005 

Sample Tags 

Sample Tag Numbers 

Sample Condition 

Cooler Temperature 

Does Information 
on custody 
records, traffic 
reports, and 
sample tags 
agree? 

Date Received at Lab 

Time Received 

Remarks 
Condition of Samole 

1°905c-4 Chain-of Custody Records resen Absent* a 

0905C-7 'None 

HAND DELIVERED 

Present- 

Custody 

a g B r o k e n * /  

22.0c 

@No* 

10/07/2005 

13:ZO:OO 

Sample Transfer 

L2 68 2 62 Intact 

I2 682 63 Intact 

268264 Intact 

268265 Intact 

On 
10/07/2005 

Ion 

Sample Receipt ( 2 8 12 0 ) Logbook No 

Logbook Page No 5583 \ s e c h ~ ~  1df.Z' 
- ~~ ~~ - 

FORM DC-I OLM04 2 

Reviewed By 

Date 



010028 

SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 28120 
SDG: 268259 
CASE: CNWRA 
VTSR: October 07,2005 
PROJECT#: 06002.01.242 

TASK ORDER: 051011-4 

Copies of Login Book 



Sample Login Book 
Oct 07,2005 

system ID Customer Sample ID 

268253 0905A-1 

268254 0905A-2 

010029 

Matrix 
Water 

Water 

SwRl Login Area 
Division 1 

268255 

268256 

Sample Receipt: 281 19 
VTSR Date: Oct 07, 2005 

0905A-3 Water 
0905A-4 Water 

Project: 06002.01.242 
VTSR Time: 13:20:00 

268257 

268258 

Client: Div. 20 
Manager: DAMMANN, MIKE 

0905A-5 Water 

0905A-6 Water 

268259 

268260 

0905C-1 Water 

09032-2 Water 

268261 

268262 

Sample Receipt: 28120 
VTSR Date: Oct 07, 2005 

0905C-3 Water 
0905C-4 Water 

Project: 06002.01.242 
VTSR Time: 13:20:00 

268265 

Client: Div. 20 
Manager: DAMMANN, MIKE 

0 9 0 5 C - 7 Water 

System ID 

268266 

Customer Sample ID Matrix 
M23-Blank-(3) Liquid 

268271 I M23-U2-6-(3) 

268263 I 0905C-5 I Water I 

Liquid 

268264 0905C-6 I Water I 

268267 1 M23-Blank-(2) 1 Liquid 
1 Liquid 268268 I M23-U2-5-(2) 

268269 I M23-U2-5-(3) I Liquid 
268270 I M23-U2-6-(2) I Liquid 

Page Number: 5583 (section 1 of 3) Version (1 011 5/2005) Printed: Oct 31 2005 8:15AM 



010030 

SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 
TASK ORDER: 051011-4 
SRR: 28120 
SDG: 268259 
CASE: CNWRA 
VTSR: October 07,2005 
PROJECT#: 06002.01.242 

RAW DATA 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

P ' 
"7. (mL) 

268263 1 5 5 
268264 1 5 5 
268265 1 5 5 

- -- 

TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 

62 , s 5 3  
SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 

~~ 

CLIENT(S): DXb W 
TASK ORDER(S): 6 ';ib \ I - 4- 
PROJECT NO(S): 

SDG(S): 2 6 %  ZS"r 

&o@Z .a I .74 2 
METHOD:3005A~3O5OB~3050B-7 .5~301 O A ~ 3 0 2 0 A ~ 7 7 6 0 A ~ 7 7 4 0 A ~ H C 1 0 ~ H C 1 0 4 / H ~ S 0 ~  
Microwave-Fusion-Tef Ion-Rock-OTHER 

MATRIX: Waterhoil-Biota-Solid-Liquid-TCLP Ext-OTHER 
INSTRUMENT: GFAA-ICP&P-MS-IC-FLAA-HYDRlDE-OTHER 
ACID INORG #: HN03# -72 HCI# 5373 H2S04# HC104# H F# H202# 
INTERNAL STD: Sc Q 10 P P M A e  Q 10 PPM-SOURCE: 3 d 
Oven/Hotplate/ Block ID: ~ . h i  

INORGf(C%,& EXP: 10  - I  4 AMT: G!L 
Temperature ("C): ,u/P i /  / ./- .,I 

P I  * 20uL ICAL-1 Spex#5288 exp.06/06 and 50ul Spike-1 SPEX #5197 exp. 3/06 
*20ul Li IV #5244 exp. 6/1/06 
PBW&LCSW are prepared as 5mls 1 %HN03 / 5% HCL 

S 1VM917 1/1/06 Si lVM999 3/1/06 
1 

DATE: / o  2 - 0  >- 

DATE: 16-r > (3s4 

PREPARED BY: 

REVIEWED BY: 

DISPOSAL INT/ 
FRM-191 (Rev 4Nan 05) 



- ~ - 

TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 

6 2  s 5 4  SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 

CLIENT(S): b; q'. 74 01 yJQ2 
TASK ORDER(S): r/ s i  0 I 1-4- SDG(S): 26 Y 23-5 

PROJECT NO(S): ';lqP&,OI, -Ly 2 
METHOD:3OO5A~30506~30508-7 .5~30  1 O A ~ 3 0 2 0 A ~ 7 7 6 0 A ~ 7 7 4 0 A ~ H C 1 O ~ ~ H C 1 0 ~ / H ~ S 0 ~  
Microwave-Fusion-Teflon-Rock-OTHER 

MATRIX: Water&il-Biota-Solid-Liquid-TCLP Ext-OTHER 
INSTRUMENT: GFAA-ICPACP-MS-IC-FLAA-HYDRIDE-OTHER 
ACID INORG #: HN03# '5-317 HCI# ~ - ; : $ 7 -  HZSO,# HCIO4# H F# H202# 

INTERNAL STD: sc Q i o  PPM& 8 i o  PPM-SOURCE: -X ; INORG#S-~~~Q- EXP: io// 4 AMT: 
Oven/Hotplate/ Block l D : j J h  't Temperature ("C): P/A /? /- 

l i  1 / 

I 

I- 

#%?) I 

268262 1 5 5 
268263 1 .  5 5 
268264 1 5 5 
268265 1 5 5 

* 20uL ICAL-1 SpeM5288 exp.06/06 and 50ul Spike-1 SPEX #5197 exp. 3/06 
*20ul Li IV #5244 exp. 6/1/06 
PBW&LCSW are prepared as 5mls 1 %HN03 / 5% HCL 

S IV#4917 1/1/06 Si IV#4999 3/1/06 

i 

PREPARED BY:/ DATE: / O - / Z  -u( 

DISPOSAL INT/DA E/LOC: 

REVIEWED BY: DATE: / o  -/a fJ( 

FRM-191 (Rev 4/Jan 05) 



BooWPage . .04,. 025 
SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Verificatioi Log 

ec Balance#: I S  Thermometer #: I I diH20 Temperature ("C): 21 

(4 

x 
3 

h) 

- - 
Y 
k - 
a 
J 

a 
d 
3 

P 
J1 
.- 
* 

9-zc- 05 Reviewed by: p- ++- Date: 

33 
r 
b 

c 
c 
tf 

e 

e 
r FRM-243-b (Rev 3lMar 03) 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 
QC PREP DATE: 

CRI 
ICSA 

CCV/ICV 0 5 W a  

ICSAB , z ~ S V . A ~ ?  

SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 

MAINTENANCE: 

YES Cleaned Torch: - 
Changed Pump Tubing: YES 
Cleaned Optics: -, YES 

YES Polished Optics: - 

OTHER: 

n SPECTRO ICP DAILY LOG 

ANALYST 

POWER: 

CURRENT 1 PROPOSED 

FLOWS: 
Aux 4 
Coolant 6 0 
Mass Flow Controller && 

010034 

COMMENTS: 

I I 

FRM-285 (Rev 1 /Apr 03) 
Page 1 of 2 



BOOW PAGE 1 0 :. 1 08 

SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 

CCV/ICV 
CRI 

ICSA 
ICSAB 

I 
I 

- 
r )  \ .b ‘\ 

(ICLT 

I 
I 

REVIEWED BY: DATE: zr-of 

I 
I j  

TJA - 2 TRACE ICP DAILY LOG 

ANALYST L 
As 189.042 Profile Line 

PEAK POSITION -.A 3 61 5-5- 
VERNIER POSITION 7- 

I 

010035 

COMMENTS: 

1- MAINTENANCE: 

FRM-223 (Rev l/Apr 03) 
Page 1 of 2 



IC P Cali brat ion B la n WIC B/CC B Sol ut ion 

010036 
Date Prepared: ’a - 31- r‘ 
Make up as needed in 1000ml volumetric flask. 

Prepared By: * 
Added / 10 ml HN03 INORG #: c3 z a  
Added 50 ml HCL INORG #: Y 3 3  (f 
Added 1OOOul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: 5-1 -9 
I 

INORG #: 913 5’ 

ICP Calibration BlanWICB/CCB Solution 

Prepared By: 

ID: BLK- O S b 3  
/ Date Prepared: IO - 3 -0 % 

Make up as needed in lOOOml volumetric flask. 

Added / 

Added / 
Added J 

ID: BLK- 

10 ml HN03 INORG #: 5 32\ 

50 ml HCL INORG #: s 3 9 3  

1 OOOul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: 5- I -a c INORG #:%- 

ICP Calibration BlanWICB/CCB Solution 

Date Prepared: Prepared By: 

Make up as needed in 1 OOOml volumetric flask. 

Added 10 ml HN03 INORG #: 

Added 50 ml HCL INORG #: 

Added 1 OOOul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: INORG #: 

ICP Calibration BlanWlCB/CCB Solution 

ID: BLK- 
Date Prepared: Prepared By: 

Make up as needed in 1 OOOml volumetric flask. 

Added 10 ml HN03 INORG #: 

Added 50 ml HCL INORG #: 

1OOOul of 1OOOOppm Sc (INORG. VENT. ) EXP. Date: Added INORG #: 

FRM-296 
(Rev O/May 02) 



I 
I 
II 
I 
I 
I 
I 
I 
I 
II 
I 
I 
II 
I 
I 
I 
I 
I 
I 

ICP Calibration Standards 

Prepared By: Date Prepared: I 0-3 -CA I c 

HN03 INORG #: 531-1. HCI INORG #: S 3 5 4  om037 
Make up as needed in 500 ml volumetric flasks in 1% HN03 and 5% HCI. 

Prepared 

/ 

,0-3 *' 

Standard I Element 1 StdConc I Added I Check I Source I INORGW I StockConc I ExpDate 
Name I 1 (PP m) I ml I I I I (PPm) I 

STDI- 

os*3 

STDP- 

OSJPS 

STDB 

05 -3 

FRM-299 
(Rev O/May 02) 



ICP ICV/CCV SOLUTION 
010038 

ccv- o s u 3  
Date Prepared: / 0- 3 -3 5- Prepared By: 

HN03 INORG #: 53% \ HCI INORG #: t 3% 3 

Make up as needed in 1000ml volumetric flask in 1% HN03 AND 5% HCI. 

Expiration Date: 3 I- 3 6 - 0  b’ 

F R M -297 
(Rev O/May 02) 



1 

I 

I 
Q 

010039 
Various ICP QC Solutions 

Date Prepared: I (I - 3 - o r  Prepared By: 

HCI INORG #: 539=f 
/ 

HN03 INORG #: 53q 

Make up as needed in 500 ml volumetric flask in 1% HN03 and 5% HCI. 

Expiration Date: I L- 5 

I 

Name: 
ICSA - 

Expiration Date: I 2-3a5- 

Name: I PreDared 11 I SOURCE 
L 

INT-A1 I SPEX 
INT431 (ILM02) I SPEX 

As I INORVENT 

IH  
I II Sr 
I II 

I I Ti 
I II 

I sc 

INOR VENT 
INOR VENT 
INOR VENT 
INOR VENT 

INOR VENT 

INOR VENT 

INOR VENT 

INOR VENT 

INOR VENT 

INOR VENT 

INOR VENT 
INOR VENT 

Expiration Date: 12 3-d 

For ILM04 and REAP 

FRM-298 
(Rev 1 /Nov 02) 



DIV. 20 
TO#051011-4 
Project No. 06002.01.242 

-0j- 

mglL 
-0.254005175 
-0.001 378881 
-0.032142214 
19.04840893 
3.783373433 
19.19257993 
2.976803939 
0.092961362 
101.4528329 
3.107241 704 
0.08907360 1 
101.4751 1 15 
22.68449688 
3.824518258 
117.7827799 
2.22607 1 952 
0.077357503 
106.0660717 
3.524019649 
0.05463495 

97.40502673 
2.91 01 21 308 
0.047756955 
53.10852856 
3.946860048 
0.040015883 
48.78239772 
2.41 9413286 
0.07729082 

107.84461 75 
9.505368689 

10.22925997 
-0.006667845 

sigwt 
-0.254 

-0.001 38 
-0.0321 

19 
3.78 
19.2 
2.98 

0.093 
101 

3.1 1 
0.0891 

101 
22.7 
3.82 
118 

2.23 
0.0774 

106 
3.52 

0.0546 
97.4 
2.91 

0.0478 
53.1 
3.95 
0.04 
48.8 
2.42 

0.0773 
108 

9.51 
-0.00667 

10.2 

Dilution 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Calc RL 
0.3 

0.01 
0.25 
0.3 

0.01 
0.25 
0.3 

0.01 
0.25 
0.3 

0.01 
0.25 
0.3 

0.01 
0.25 
0.3 

0.01 
0.25 
0.3 

0.01 
0.25 
0.3 

0.01 
0.25 
0.3 

0.01 
0.25 
0.3 

0.01 
0.25 
0.3 

0.01 
0.25 

ugh1 
-0.2540051 75 
-0.00 1 37888 1 
-0.032 14221 4 
19.04840893 
3.783373433 
19.19257993 
2.976803939 
0.092961362 
101.4528329 
3.107241 704 
0.08907360 1 
101.4751 115 
22.68449688 
3.824518258 
117.7827799 
2.226071952 
0.077357503 
1 06.06607 1 7 
3.524019649 
0.05463495 

97.40502673 
2.91 01 21 308 
0.047756955 
53.10852856 
3.946860048 
0.040015883 
48.78239772 
2.41 941 3286 
0.07729082 

1 07.8446 1 75 
9.505368689 

10.22925997 
-0.006667845 

: 

Date 
1011 2/05 
1011 2/05 
l o l l  2/05 
1011 2/05 
1011 2/05 
1011 2/05 
1011 2/05 
1011 2/05 
1011 2/05 
1011 2/05 
1011 2/05 
10/12/05 
1011 2/05 
1011 2/05 
1011 2/05 
1011 2/05 
1011 2/05 
1011 2/05 
1011 2/05 
1011 2/05 
1011 2/05 
l o l l  2/05 
1011 2/05 
1011 2/05 
1011 2/05 
1011 2/05 
1011 2/05 
1011 2/05 
1011 2/05 
1011 2/05 
10/12/05 
1011 2/05 
1011 2/05 

2 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Time 
1:05 AM 
1:05 AM 
1:05 AM 
1:07 AM 
1 :07 AM 
1 :07 AM 
1:lOAM 
1:IOAM 
1:IOAM 
1:12 AM 
1:12 AM 
1:12 AM 
1:17 AM 
1:17 AM 
1:17 AM 
1:20 AM 
1:20 AM 
1:20 AM 
1:23 AM 
1:23 AM 
1:23 AM 
1:26AM 
1:26AM 
1:26AM 
1:29AM 
1:29AM 
1:29AM 
1 :40 AM 
1 :40 AM 
1 :40 AM 
1:43AM 
1:43AM 
1k3 AM 



0 200.7 TAP No. 01-0406-028 Rev2/Mar02 

m6OlOB TAP No. 01-0406-130 Rev3MarOS 

Other 

QC STD. ID’s 

ICSAB,,’+Cl\ 

ICP CAL.STD. 
ID’s 
StdO -3 
Stdl 0 5 ~ 3  
5td2 
5td3 
5td4 
5td5 
5td6 

INSTRUMENT: 5 p a c  w FILENAME: 05-/(,t I 

File converted to wsl? b 



SbTOCFITTOlJ k r  ! ~ W - Q - A P ~ W  ~ ~ s t r a i ~ a  P ~ Y  ~ t d  i w i t 4 4  AH i j c t~ t re i -  12, ma5 

Keep last i-esult vielble enabled ... 
Starting run ... 
Creatlng hiyh priority queue entries ... 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : BLK-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 10:35:46 AH October 12, 2005 

010042 

K-766 Li670 Na569 Sc361 
t 1  37.5 -19.0 66.0 3631.0 
# 2  35.5 -8.0 65.0 3716.0 

Mean 36.5 -13.5 75.5 3773.5 
SD 1 . 4  7. tl 14.8 81.3 
%RSD 3.5 57.6 19.7 2.2 

INTENSITIES 
Identity 1 : BLK-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 10:35:46 AM October 12, 2005 

K-766 Li670 Ne569 Sc361 
t l  0.0 -0.0 0.0 3831.0 
t 2  0.0 -0.0 0.0 3716.0 

Mean 0.0 -0.0 0.0 3773.5 

%RSD 1.7 55.8 17.6 2.2 
SD 0.0 0.0 0.0 61.3 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-STD1-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 10:38:38 AH October 12, 2005 

1(-766 Li670 Na589 
# l  3786.0 23239.5 20365.5 
t 2  3758.0 22980.5 20194.5 

Hean 3773.0 23110.0 20290.0 
SD 21.2 183.1 135.1 
XRSD 0.6 0.8 0.7 

INTENSITIES 
Identity 1 : CLP-STD1-SC Identity 2 : Type : STD 
Weight : 1.0000 Volume : 1.00 Printed : 10:38:40 AM October 12, 2005 

K-766 Li670 Na589 
t l  0.9 5.6 5.1 
t 2  1.0 5.8 5.1 

Mean 0.9 5.8 5.1 
SD 0.0 0.0 0.0 
XRSD 0.2 0.0 0.1 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Valume : 1.00 Printed : 10:41:34 AM October 12, 2005 

K-766 Li670 Na569 SC ,/ 

# 1  1566'5 11563.5 12810.5 4107.5 
# T !  1565.5 11906.5 12694.5 4081.5 4081.5 



~ ~~ ~ 

~ _ _ _  -. - 
SD 0.7 40.5 82. 0 la. 4 la. 4 
%WED 0 ,  a a. 3 0.6 a. 4 0.4 

APPARENT CONCENTRATIONS 
EVOLUTION by Micro-Active Australia Pty Ltd 10:48:38 AH October 12, 2005 

Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 010043 
Weight : 1.0000 Volume : 1.00 Printed : 10:41:34 AH October 12, 2005 

K-766 Li670 Na589 sc Sc361 
PPm P Pm PPm PPm 

# 1  19.7667 5.0091 30.4505 4107.500 H 108.8665 
8 2  19. 8820 5.0169 30.3665 40ai.500 H 10a.1763 

Mean 19.8247 5.0130 38.4085 4094.500 H 108. m 4  
SD 0.0821 0.0056 0.0594 18.385 0.4880 
%RSD 0.4143 0.1112 0.1954 0.449 0.4497 

Checking calibration verification ... 
Identity 1 : CLF-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 ia. 000 19. 825 22.000 
Li670 4.500 5.013 5.500 
Na589 27.000 30.409 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 10:45:28 AH October 12, 2005 

K-766 Li670 Na585 sc Sc361 
# 1  32.0 -19. B 90.5 3873.0 3873.0 
# 2  7.0 -22.0 42.5 3813.0 3813.0 

Mean 19.5 -20.5 66.5 3843.0 3843.0 
SD 17.7 2.1 33.9 42.4 42.4 
%RSD 90.7 10.3 51.0 1.1 1.1 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 10:45:28 AH October 12, 2005 

K-766 Li670 Ne589 sc Sc361 
PPm PPm PPm PPm 

t 1 L -0.0750 L -0.0023 0.0330 3873.000 H 102.6414 
# 2 L -0.4166 L -0.0038 L -0.0a71 3813.000 H 101.0486 

nearr L -8.2455 L -0.0830 L -0.~270 3343.000 H 101.8450 
EiD 0.2417 a. a010 0.0849 42.426 1.1263 
%RSD 58.2824 34.7083 314.066b 1.104 1.1055 

Checking calibration blank ... 
Identity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
ff-766 0.100 -0.246 Contaminated 
Li670 0.010 -0.003 
Ha585 0.050 -0.027 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CRI Identity 2 : Type : CY 
Weight : 1.0000 Volume : 1.00 Printed : 10:48:20 AH October 12, 2005 

Sc361 0.000 mi. a45 

N-766 Li67Q Na5b5 sc SC3t;l 
# 1  32.0 20b. 0 75.5 3543.5 3943.5 
# 2  25.0 214.0 93.5 3861.5 3861.5 



~ 

Mean 28.5 211.0 86.5 3902.5 3902.5 
SD 4.9 4.2 5.9 58.0 58.0 
XRSD 17.4 2.0 11.4 1.5 1.5 

EVOLUTION by Micro-Active Au8tralia Pty Ltd 10:54:38 AH October 12, 2005 

010044 APPARENT CONCENTRATIONS 
Identity 1 : CRI Identity 2 : Type : CV 
Weiyht : 1.0000 Volume : 1.00 Printed : 10:48:20 AH October 12, 2005 

K-766 Li670 Na565 sc Sc361 
PPm PPm PPm PPm 

# 1 L -0.0829 0. a467 0.0015 3543.500 H 104.5129 
# 2 L -0.1701 0.1v113 0.0413 3861.500 H 102.3361 

Hsan L -0.1265 a. QFSSQ 0.0214 3502.500 H 103.4245 
SD 0.0617 0.0032 0.0282 57.983 1.5392 
XRSD 48.7727 3.2791 131.5671 1.486 1.4883 

Checking calibration verification ... 
Identity 1 : CRI Identity 2 : 
Report name Low limit Value High limit 
Li670 0.090 0.059 0.110 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : ICSA Identity 2 : Type : INTRF 
Weiyht : 1,0000 Volume : 1.00 Printed : 10:51:14 AH October 12, 2005 

K-766 Li670 Na585 SC Sc361 
t l  15.5 -23.5 75.5 3769.5 3765.5 
t 2  24.5 -25.5 84.5 3688.5 3688.5 

Mean 22.0 -24.5 80.0 3729.0 3729.0 
SD 3.5 1.4 6.4 57.3 57.3 
XRSD 16.1 5. & 8.0 1.5 1.5 

APPARENT CONCENTRATIONS 
Identity 1 : ICSA Identity 2 : Type : INTRF 
Weight : 1.0000 Volume : 1.00 Printed : 10:51:14 AH October 12, 2005 

K-766 Li670 Ne589 sc Sc361 
PPm PPm PPm PPm 

t 1 L -0.2393 L -0.0046 0.0002 3769.500 99.8938 
# 2 L -0.1612 L -0.0057 0.0285 3688.500 97.7436 

Hean L -0.2082 L -0.0051 0.0144 3729.000 98.8167 
SD 0.0552 0.000b 0.6200 57.276 1.5205 
XRSD 27.5922 16.0274 135 3664 1.536 1.5386 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : ICSAB Identity 2 : Type : ICSAB 
Weight : 1.0000 Volume : 1.00 Printed : 10:54:10 AH October 12, 2005 

K-766 Li.670 Ne585 Bo Sc361 
P 1  2. 0 2290.5 67.0 3761.5 3761.5 
1 2  15.0 2281.5 83.0 3761.5 3761.5 

tleen 8.5 2286.0 75.0 3761.5 3761.5 
SD 5.2 6.4 11.3 0.0 0.0 
%RSD 108.1 0.3 15.1 0.0 0.0 

APPARENT CONCENTRATIONS 
Identity 1 : ICSAB Identity 2 : Type : ICSA& 
Weiyht ; 1.0000 Volume : 1.00 Printed : 10:54:10 AH October 12, 2005 



~~~~ ~ ~ 
~ 

_ _  _ _ _ _ _  - 
PPm PPm PPm PPm 

# 1 L -Q,4861 1.0521 L -0.6216 3761.500 55.6824 
I 2 L -0.3023 1.0480 0.0202 3761.500 99.6814 

Hean L -0.3942 1.0500 L -0.0007 3761.500 99.6814 
SD 0.1300 
XRSD 32.5666 0.2768 4353. &238 0.000 0.0000 

0.0029 0.0256 0.000 0.0000 Olfl045 

Checking interference check standard ... 
Identity 1 : ICSAB Identity 2 : 
Report name Law limit Value High limit 
Li670 0.800 1.050 1.200 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 10:58:34 AH October 12, 2005 

K-766 Li670 Ne589 sc Sc361 
t 1  1585.5 11987.5 12745.0 4142.0 4142.0 
Y Z  1560.5 11845.5 12539.0 4077.0 4077.0 

Hean 1573.0 115115.5 12642.0 4105.5 4109.5 
SD 17.7 97.6 145.7 46.0 46.0 
XRSD 1.1 0. & 1.2 1.1 1.1 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 10:58:34 AH October 12, 2005 

K-766 Li670 Ne585 sc Sc361 
PPm PPm PPm PPm 

P l  19.8417 4.9773 30.0395 4142.000 H 109.7823 
Y Z  15.8401 4.9985 30.0254 4077.000 H 108.0568 

Mean 15. 8409 4.9875 30.0327 4109.500 H 108.9196 
SD 0.0011 0.0145 0.0102 45.962 1.2201 
ZRSD 0.0055 0.2993 0.8340 1.118 1.1202 

Checking calibration verif ication . . . 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 19.841 22.000 
Li670 4.500 4.988 5.500 
Ha585 27.000 30.033 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 11:02:26 AM October 12, 2005 

K-766 Li670 Na589 sc Sc361 
Y 1  24.5 -18.0 51.0 3873.5 3873.5 
Y 2  24.5 -13.0 51.0 3812.5 3812.5 

Mean 24.5 -15.5 51.0 3843.0 3843.0 
SD 0.0 3.5 0.0 43.1 43.1 
%RSD 0.0 22.8 0.0 1.1 1.1 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
rleight : 1.0000 Volume : 1.00 Printed : 11:02:26 AM October 12, 2005 



kart  L -0,1753 L -0,0006 L -0,0662 3b43.000 H 161.8450 
SO 0.0038 0.0015 0.0015 43.134 1.1450 
EVOLUTION by Micro-Active Auatrelia Pty Ltd ll:10:46 AH October 12, 2005 

010046 XHSO 2.1704 194.0427 2. 2113 1.122 1.1243 

Checking calibration blank ... 
Identity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
K-766 0.100 -0.175 Contaminated 
Li670 0.010 -0.001 
Ne585 0.050 -0.066 Contaminated 
Sc361 0.000 101.845 
fiACKGROUND CORRECTED INTENSITIES 
Identity 1 : pbv-Kl2E2 Identity 2 : Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : ll:05:20 AH October 12, 2005 

ic-766 Li670 Ne589 sc Sc361 
# 1  20.0 -17. B 46.0 3872.0 3872.0 
# 2  18.0 -17.0 84.0 3890.0 3890.0 

Hean 19.0 -17.0 65.0 3881.0 3881.0 
SD 1.4 0.0 26.9 12.7 12.7 
XRSD 7.4 0.0 41.3 0.3 0.3 

APPARENT CUNCENTHATIDNS 
Identity 1 : pbw-Kl2E2 Identity 2 : Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:05:20 AH October 12, 2005 

K-766 Li670 Ne589 sc Sc361 
PPm PPm PPm PPm 

# 1 & -0.2357 L -0.0014 L -0.6759 3872.000 H 102.6148 
# 2 L -0.2683 L -0.0014 0.0156 3850.000 H 103.0926 

Heart L -0.2540 L -0.0014 L -0.0321 3881.000 H 102.8537 
SD 0.0202 0' 0000 0.0675 12.728 0.3379 
XRSD 7.9652 1.7895 209.9877 0.328 0.3285 

frACl(l3RUUNb CUHHECTED INTENSITIES 
Identity 1 : icsv-Kl2E2 Identity 2 : Type : SAHPLE 
Weight : 1.0000 Volume : 1.120 Printed : ll:07:18 AH October 12, 2005 

K-766 Li670 Ne589 SC Sc361 
# l  1441.0 8620.5 7769.5 3908.5 3908.5 
# 2  1435.0 8571.5 7656.5 3909.5 3509.5 

Heen 1438.0 8596.0 7713.0 3909.0 3509.0 
SD 4.2 34.6 79.5 0.7 0.7 
XRSD 0.3 0.4 1.0 0.0 0'0 

APPARENT CONCENTRATIONS 
Identity 1 : lcev-Kl2E2 Identity 2 : Type : SANPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:07:18 AH OGtGher 12, 2005 

K-766 Li670 Ne589 sc Sc361 
PPm PPm PPm PPm 

# I  19.0917 3.7946 19.3371 3908.500 H 103.5838 
# 2  19.0051 3.7721 19.0481 3909. 500 H 103.6103 

Mean 15.0484 3.7834 15.1926 3509.000 H 103.5570 
SD 0.0613 0.0159 0.2044 0.707 0.0188 

0.4205 1.0648 0.018 0.0181 XRSD 0.3216 



BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 268255 Identity 2 : Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:10:36 AH October 12, 2005 

EVOLUTION by Micro-Active Auetralie Pty Ltd 11:15:44 AH October 12, 2005 010047 
K-766 Li670 Ne589 sc Sc361 

# I  285.5 222.0 44628.5 4320.5 4320.5 
1 2  275.5 213.0 44354.5 4285.5 4285.5 

Hean 262.5 217.5 44511.5 4303.0 4303.0 
SD 4.2 6.4 165.5 24.7 24.7 
XRSD 1.5 2.9 0.4 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : 268255 Identity 2 : Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : l1:10:36 A M  October 12, 2005 

Mean 2.5766 0.0530 H 101.4528 4303.000 H 114.0563 
SD 0.0324 0.0020 0.2068 24.745 0.6570 
XRSD 1.0868 2.1556 0.2038 0.575 0.5760 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 268259d Identity 2 : Type : SAtlPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:12:30 AH Octoher 12, 2005 

'V  K-766 Li670 Ne589 sc Sc361 
Y 1  275.5 206.5 43151.0 4174.0 4174.0 
# 2  287.5 195.5 42955.0 4152.0 4152.0 

Hean 283.5 201' 0 43073.0 4163.0 4163.0 
SD 5.7 7.8 166.9 15.6 15.6 
XRSD 2.0 3.9 0.4 0.4 0.4 

APPARENT CONCENTRATIONS 
Identity 1 : 268255d Identity 2 : Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:12:30 AH October 12, 2005 

K-766 Li670 Ne585 sc Sc362 
PPm PPm PPm PPm 

# l  3.0466 0.09ii H iw.4a50 4174.000 H 110.6318 
Y Z  3.1675 0.0870 H 101.4652 4152.000 H 110.0478 

Wean 3.1072 0,0891 H 101.4751 4163.000 H 110.3358 
SD 0.0858 0.0025 0.0140 15.556 0.4130 
XRSD 2.7611 3.2551 0.0138 0.374 0.3743 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 268259L df5 Identity 2 : Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:15:34 AH October 12, 2005 

K-766 Li670 Ne589 sc Sc361 
# l  54.0 21.0 a034.5 3848.0 3848.0 
# 2  63.0 29.0 8075.5 3827.0 3827.0 

Mean 58.5 25.0 8055.0 3837.5 3837.5 
SD 6.4 5.7 25.0 14.8 14.8 
XRSD 10.5 22.6 0.4 0.4 0.4 



~ 

I - '  - I r- - ---*-- -- ... - - ------- --- ---_ - - - -  
Weight : 1.0000 Volume : 1.00 Printed : 11:15:34 AM October 12, 2005 

R-766 Li670 Na589 SI2 Sc361 
PPm PPm PPm PPm 

010048 EVOLUTION by Micro-Active Australia Pty Ltd 11:23:48 AM October 12, 2005 

P l  0.2315 0.0155 20.3209 3848.000 H 101.9777 
# 2  0.3610 0.0152 20.5388 3827.000 H 101.4202 

Mean 0.2965 0.0173 20.42519 3837.500 H 101.61990 
SD 0.0913 0.0026 0.1541 14.845 0.3942 
XRSD 30.8052 14.8519 0.7541 0.387 0.3876 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 2682558 Identity 2 : Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:17:28 AM October 12, 2005 

K-766 Li670 Na589 SC Sc361 
$ 1  1836.5 9314.5 50204.0 4173.0 4173.0 
# 2  1816.5 9300.5 50335.0 4201.0 4201.0 

Mean 1826.5 9307.5 50265.5 4187.0 4187.0 
SD 14.1 9.5 92.6 19.8 15.8 
XRSD 0.8 0.1 0.2 0.5 0.5 

APPARENT CONCENTRATIONS 
Identity 1 : 268255s Identity 2 : Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:17:28 AM October 12, 2005 

K-766 Li670 Ne589 SC Sc361 
PPm PPm PPm PPm 

# I  22.8851 3.8402 H 118.0235 4173.000 H 110.6053 
1 2  22.4755 3.8085 H 117.5420 4201.000 H 111.3486 

Heart 22.6845 '3.8245 H 117.7628 4197.000 H 110.5765 
SD 0.2853 0.0221 0.3405 15.759 0.5256 
XRSD 1.2754 0.5783 0.2891 0.473 0.4736 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 268260 Identity 2 : Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:20:32 AM October 12, 2005 

K-766 Li670 Ne589 sc Sc361 
$ 1  207.5 175.0 45175.0 4183.5 4183.5 
P 2  222.5 167.0 45066.0 4161.5 4161.5 

Heen 215.0 173.0 45120.5 4172.5 4172.5 
SD 10.6 8.5 77.1 15.6 15.6 
XRSD 4.9 4.9 0.2 0.4 0.4 

APPARENT CONCENTRATIONS 
Identity 1 : 268260 Identity 2 : Type : SAMPLE 
Weight : 1.0000 Volume : 1.40 Printed : 11:20:32 AM Qctuber 12, 2005 

K-766 Li670 Na585 sc Sc361 
PPm PPm PPm PPm 

P 1  2.1233 0.0756 H 105.5143 4183.500 H 110.8840 
P 2  2.3285 0.0751 H 106.2175 4161.500 H 110.3000 

Mean 2.2261 0.0774 H 106.0661 4172.500 H 110.5520 
SD 0.1454 0.0032 0.2147 15.556 0.4130 
XRSD 6.5316 4.1723 0.2024 0.373 0.3734 



K-766 Li670 Na585 SI2 Sc361 
$ 1  311.5 123.0 41441.0 4179.5 4179.5 
# 2  320.5 112.0 41226.0 4143.5 4143.5 
EVOLUTIClN hy Hicro-Active Australia Pty Ltd ll:30:10 AH October 12, 2005 

010049 
Mean '516.6 117.5 41333.5 4161.5 4161.5 
SD 6.4 7.8 152.0 25.5 25.5 
XRSD 2.0 6.6 0.4 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : 268261 Identity 2 : Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:23:38 AM October 12, 2005 

K-766 Li670 Ne589 sc Sc361 
PPm PPm PPm PPm 

# I  3.4490 0.0567 H 97.2367 4179.500 H 110.7778 
$ 2  3.5990 0,0526 H 97.5733 4143.500 H 109.8221 

Hean 3.5240 0.0546 H 97.4050 4161.500 H 110.3000 
SD 0.1068 0.0025 0.2380 25.456 0.6758 
XRSD 3.0087 5.3333 0.2444 0.612 0.6127 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 268262 Identity 2 : Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:26:42 AH October 12, 2005 

K-766 Li670 Ne589 SC Sc361 
$ 1  270.0 100.0 22768.5 4192.5 4192.5 
# 2  267.0 102. kl 22467.5 4146.5 4146.5 

Heart 268.5 101.0 22618.0 4165.5 4169.5 
SD 2.1 1.4 212.8 32.5 32.5 
XRSD 0.8 1.4 0.9 0. 8 0.8 

APPARENT CONCENTRATIONS 
Identity 1 : 268262 Identity 2 : Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:26:42 AH October 12, 2005 

K-766 Li670 Na589 sc Sc361 
PPm PPm PPm PPm 

# l  2.9104 0.0471 H 53.1692 4192.500 H 111.1229 
# 2  2.90'39 0.0484 H 53.0475 4146.500 H 105.2018 

Hean 2.9101 0.0478 H 53.1085 4169.500 H 110.5123 
SD 0.0003 0.0005 0.0858 32.527 0.8635 
XRSD 0.0117 1.8997 0.1615 0.780 0.7813 

BACKGRClUND CORRECTED INTENSITIES 
Identity 1 : 268263 Identity 2 : Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:29:44 AH October 12, 2005 

K-766 ti670 Ne589 sc Sc361 
t i  348.5 78.0 20855.0 4187.5 4187.5 
# 2  353.5 87.0 20854.0 4180.5 4180.5 

Mean 351.0 82' 5 20854.5 4184.0 4184.0 
SD 3.5 6.4 0.7 4.9 4.9 
XRSD 1.0 7.7 0.0 0.1 0.1 

APPARENT CONCENTRATIUNS 
ident i ty  1 i 266263 Identity 2 : Type : BAHPLE 
Weight : 1.0a00 Volume : 1.&0 Frinted : 11:29:44 AH October 12, 2005 



P Pm P Pm P Pm PPm 
Y 1  3.9114 0.0381 48.7426 416x500 H 110.9902 
1 2  3.9824 0.0419 48. 8222 4ia0.5~10 H 110. 8044 

EVOLUTION by Micro-Active Auetralia Pty Ltd 11:37:40 AH October 12, 2005 

Mean 3.9465 a. a400 48.7824 4164.000 H 110. a973 

XRSD 1.2723 6.6291 0.1154 0.118 0.1185 
SD 0.0502 0.0027 0.0563 4.950 0.1314 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 11:33:18 AH October 12, 2005 

K-766 Li670 Ne589 SC Sc361 
Y 1  1545.5 11649.0 12539.0 4093.5 4093.5 
Y 2  1513.5 11379.0 12251.0 3982.5 3982.5 

Hean 1529.5 11514.0 12395.0 4038.0 4038.0 
S D  22.6 190.9 203.6 78.5 78.5 
%RSD 1.5 1.7 1.6 1.9 1.5 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 11:33:18 AH October 12, 2005 

K-766 Li670 Ne589 sc Sc361 
PPm PPm PPm PPm 

Y l  19.5632 4.8942 29.9036 4093. sm H 108. 4948 
t 2  19.6955 4.9140 30.0319 39a2.5~0 H 105.5482 

Hean 19.6294 4.9041 29.9678 4038.000 H 107.0215 

XRSD 0.4766 0.2853 0.3028 1.944 1.9469 
S D  0.0936 0.0140 0.0907 78.489 2.0836 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 la. 000 19.629 22.000 
ti670 4.500 4.904 5.500 
Ne589 27.000 29.968 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : C% 
Weight : 1.0000 Volume : 1.00 Printed : 11:37:16 AH October 12, 2005 

K-766 t i670 Na585 sc Sc361 
Y l  7.5 -14. B 58.0 3689.0 3885.0 
Y 2  24.5 -13.0 41.0 3819.0 3815.0 

Hean 16.0 -13.5 49.5 3854.0 3854.0 
SD 12.0 0.7 12.0 49.5 49.5 
%RSD 75.1 5.2 24.3 1.3 1.3 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 11:37:16 AH October 12, 2005 

K-766 Li670 Na589 SO Sc.361 
PPm PPm PP'" PPm 

1 1 L -0.4118 L -0.0000 L -0.0501 38a9.000 H 103.0661 
P 2 L -0.1732 0.0003 L -0.0911 3819.000 H 101.2079 

010050 

Mean L -0.2925 0.8001 L -0.0706 3854.000 H 102.1370 
SD 0.1687 0.0002 0.0290 49.497 1.3140 
r R m  57 c7qc IQ? 1 q O A  A i  i'70c3 i ?,r, .i a r . n r c  



Checking celibration blenk . . . 
Identity 1 : Celibretion blank Identity 2 : 
EVCILUTION hy Hicro-Active Auetraiia Pty Ltd 

Report name CRDL Value 
K-766 0.100 -0.293 Contaminated 
Li670 0.010 0.000 
Na589 0.850 -0.071 Contaminated 
Sc361 0. @00 102.137 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 268264 Identity 2 ; Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : ll:40:10 AM October 12, 2005 

010051 
11:47:10 AM October 12, 2005 

K-766 Li670 Ne585 sc Sc361 
# 1  237.0 178.0 47085.0 4282.0 4282.0 
# 2  232.0 182.0 46382.0 4219.0 4219.0 

Mean 234.5 176.0 46733.5 4250.5 4250.5 
SD 3.5 8.5 497.1 44.5 44.5 
%RSD 1.5 4.8 1.1 1.0 1.0 

APPARENT CONCENTRATIONS 
Identity 1 : 268264 Identity 2 : Type : SAMPLE 
Weight : 1.04300 Volume : 1.00 Printed : ll:40:143 A M  October 12, 2005 

K-766 Li670 ~a589 sc Sc361 
PPm PP' PPm PPm 

# 1  2.4289 0.0743 H 107.8566 4282.000 H 113.4588 
# 2  2.4099 0.0802 H 107.8327 4215.000 H 111.8264 

Heen 2.4154 0.0773 H 107.8446 4250.500 H 112.6626 
SD 0.0135 0.0042 0.0169 44.548 1.1826 
XRSD 0.5574 5.4012 0.0157 1.648 1.0457 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 268265 Identity 2 : Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:43:12 AX October 12, 2005 

If-766 Li670 Ne589 sc Sc361 
# 1  791.5 -28.0 4468.0 4214.5 4214.5 
# 2  799.5 -35.0 4451.0 4229.5 4229.5 

Mean 755.5 -31.5 4479.5 4222.0 4222.0 
SD 5.7 4.9 16.3 10.6 10.6 
XRSD 0.7 15.7 0.4 0.3 0.3 

APPARENT CONCENTRATIONS 
Identity 1 i 268265 Identity 2 : Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 11:43:12 AX October 12, 2005 

K-766 Li670 Ne589 sc Sc361 
PPm PPm PPm PPm 

# 1  9.4728 L -0.0053 10.2210 4214.500 H 111.7069 
# 2  9.5380 L -0.0081 10.2375 4229.500 H 112.1051 

Mean 5.5054 L -0.0067 10.2293 4222. 000 H iii, 94360 
SD 0.0461 0.0020 0.0117 10.607 0.2816 
%RSD 0.4848 29.7183 0.1140 0.251 0.2516 

BACKGROUND CORRECTED INTENSITIES 
Identity i : CRI Identity 2 : Type : CV 
Weight : l.O00B Volume : 1.08 Printed : 11:46:46 AM October 12, 2005 



. - _. - - - -- - 
# 1  40.0 208.0 65.0 3527.0 35127.0 
# 2  35' 0 224.0 55.0 3873.0 3873.0 

Heen 35.5 216.0 62.0 3500.0 3500.0 
EVOLUTION by Micro-Active Auatrelie Pty Ltd 11:52:44 AH October 12, 2005 

SD 0.7 11.3 4.2 38.2 38.2 
XRSD 1.8 5.2 6.8 1.0 1.0 

APPARENT CONCENTRATIONS 
Identity 1 : CRI Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 11:46:46 AM October 12, 2005 

K-766 Li670 Ne335 sc Sc361 
PPm P Pm PPm PPm 

t i  0.0273 0.0571 L -0.0340 3527.000 H 104.0745 
# 2  0.0211 0.1055 L -0.0465 3873.000 H 102.6414 

Mean 0.0242 0,1013 L -0.0404 3500.000 H 103.3581 
SD 0.0044 0.0055 0.0052 38.184 1.0136 
XRSD 18.0518 5.8383 22.6546 0.575 0.5807 

Checking calibration verification . . . 
Identity 1 : CRI Identity 2 : 
Report name Low limit Value High limit 
ti670 0.050 0.101 0.110 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : ICSA Identity 2 : Type : INTRF 
Weight : 1.0000 Volume : 1.00 Printed : 11:45:40 AH October 12, 2005 

K-766 Li670 Ne589 sc Sc361 
# 1  17.0 -35.0 69.0 3760.0 3760.0 
# 2  5.0 -27.0 77.0 3726.0 3726.0 

Mean 11.0 -31.0 73.0 3743.0 3743.0 
SD 8.5 5.7 5.7 24.0 24.0 
XRSD 77.1 18.2 7.7 0.6 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : ICSA Identity 2 : Type : INTRF 
Weight : 1.0000 Volume : 1.00 Printed : ll:45:40 AH October 12, 2005 

K-766 Li670 Ne589 sc 
PPm PPm PP" 

# 1 L -0.2735 L -0.0058 L -0.0163 3760.000 
Y 2 L -0.4430 L -0.0063 0.0065 3726.000 

Mean L -0.3585 L -0.0081 L -0.6045 3743.000 
SD 0.1196 0.0025 0.0161 24.042 
XRSD 33.3497 31.0253 327.5717 0.642 

Sc361 
PPm 

55.6416 
58.7350 

95.1503 
0.6382 
0.6434 

BACKGRClUNIj CORRECTED INTENSITIES 
Identity 1 : ICSAB Identity 2 : Type : ICSAh 
Weight : 1.0@00 Volume : 1.00 Printed : 11:52:32 AM Oc-aber 12, 

K-766 Li670 Ne585 sc Sc361 
# I  20.5 2257.0 77.0 3805.5 3805.5 
# 2  18.5 2247.0 85.0 3782.5 3782.5 

Mean 15.5 2272.0 81. 0 3796.0 3756.0 
SD 1.4 35.4 5.7 15.1 15.1 
%RSD 7.3 1.6 7.0 0.5 0.5 

010052 

5 



~ ~~ 

r r -  - 

Weight : 1.0000 Volume : 1.00 Printed : 11:52:34 AM October 12, 2005 

K-766 Li670 Na589 sc Sc361 

EVOLUTION by Micra-Active PPm P Australia Pm Pty PPm Ltd 12:01:10 PM October PPm 12, 2005 010053 
# 1 L -0.2252 1.0418 0.b020 3805.500 H 100.9557 
# 2 L -0.2543 1.0265 0.0242 3782.500 H 106.2385 

tieart L -a.2413 1 I a342 0.0131 3756.000 H 106.5573 
SD 0.0154 0.0108 0.0157 15.092 0.5068 
%RSD 7.6428 1.0470 115.7262 0.503 0.5058 

Checking interference check standard ... 
Identity 1 : ICSAB Identity 2 : 
Report name Lov limit Value High limit 
Li670 0.800 1.034 I. 200 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 11:56:56 AH October 12, 2005 

K-766 Li670 Na589 sc Sc361 
t l  1577.5 11883.0 12766.5 4176.5 4176.5 
# 2  1533.5 11630.0 12518.5 4071.5 4071.5 

Mean i555. 5 11756.5 12642.5 4124.0 4124.0 
SB 31.1 178.9 175.4 74.2 74.2 
XRSD 2 . 0  1.5 1.4 1.8 1.8 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0Q00 Volume : 1.00 Printed : 11:56:56 AM October 12, 2005 

K-766 Li670 Ne589 sc Sc361 
PPm PPm PPm PPm 

# l  15.5717 4.8533 25.8407 4176.500 H 110.6982 
Y 2  15.5150 4.9126 30.0168 4071.500 H 107. 9108 

tleen 19.5433 4.5029 25.9287 4224.000 H 109.3045 
SD 0.0401 0.0136 0.1245 74.246 1.5710 
XRSIS 0.2051 0.2783 0.4160 1.800 1.8032 

Checking calibration verification ... 
Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
K-766 18.000 15.543 22.000 
Li670 4.500 4.503 5.500 
Na589 27.000 29.529 33.000 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 12:00:50 PH October 12, 2005 

K-766 Li670 Ne589 SC Sc361 
# l  19.0 -28.5 103.0 3508.5 3908.5 
# 2  22.0 -5.5 70.0 3866.5 3866.5 

Hean 20.5 -17.0 86.5 3887.5 3887.5 
SD 2.1 16.3 23.3 29.7 29.7 
KRSD 10.3 95.7 27.0 0.8 0.8 

APPARENT CONCENTRATIONS 
ldeittity 1 : Cali&k-.atian &lank Identity 2 : Type : Cb 
leiyht : l.Cl00d Volume : 1.00 Printed : 12:00:50 PH October 12, 2005 



K-766 Li670 Na589 sc Sc361 
PPm P P  PPm PPm 

# 1 L -0.2555 L -0,0064 0.0623 3508.500 H 103.5838 
# 2 L -0.2118 0.0037 L -0.0187 3866.500 H 102.4688 0.10054 EVOLUTION by Micro-Active Auetralia Pty Ltd 12:11:40 PM Clctater 12, 2665 

b a i i  L -0.233EI L -a,a013 a m i 6  3887.50ta H 1~13.0~63 
SD 0.0312 0.0071 GI. 6573 29.698 0.7884 

0.764 0.7652 XRSD 13.3263 532.3843 262.6633 

Checking calibration blank ... 
Identity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
K-766 0.100 -0.234 Contaminated 
Li670 0.010 -0.001 
Na589 0.050 0.022 
Sc361 0.000 103.026 



DIV. 20 
TO#0510114 

pbw-KI2Hl A93280 0.00500 ~ _ _ _ _  U mg/L 0.005 

pbw-KI2Hl As1890 0.00500 U mg/L 0.005 
pbw-KI2Hl B-2496 0.0200 U mg/L 0.02 - 

pbw-K12H1 Ba4934 0.00500 U mg/L 0.005 
pbw-K12H1 Be3130 0.00500 U mg/L 0.005 
~bw-K l2HI  Bi2230 0.0100 u ma/L 0.01 

pbw-KI2Hl A13082 0.0600 U mg/L 0.06 ~~ 

- ~- 

pbw-Kl2HI Ni2316 0.00500 U mg/L 0.005 
pbw-KI2Hl P-1782 0.0200 U mg/L 0.02 
DbW-Kl2HI Pd3404 0.00500 U ma/L 0.005 

rpbw-KI2Hl IS-1820 I 0.02001U j 0.021 
pbw-KI2Hl Sb2068 0.0100 U mg/L 0.01 
pbw-K12H1 Si2881 0.0200 U mg/L 0.02 
DbW-KI2Hl Pb220 0.00500 U ma/L 0.005 

1 ,  

pbw-K12H1 Se196 o.o1oo/u Img/L I 0.01 I 
pbw-K12H1 Sn1899 O.O05OO/U /mg/L 1 0.0051 
pbw-K12H1 134215 0.00500 U /mg/L 0.005 
pbw-K12H1 lTh2837 0.0250 U mg/L 0.025 
~bw-K l2HI  Ti3349 0.00500 U I 

i 
pbw-KI2Hl U-4090 0.100 u mg/L 0.1 
pbw-KI2Hl V-2924 0.00500 U mg/L 0.005 
Dbw-Kl2HI W 2079 0.0100 U ma/L 0.01 
pbw-K12H1 Y-3710 0.00500'U 'mg/L ' 0.005' 
pbw-K12H1 Zn2062 0.00500 U - 
pbw-K12H1 Zr3496 0.00500 U mg/L 0.005 
ICSW-K1 2H 1 A93280 2 0 5 0 9  mg/L 0.005 101.8% O.O! 

I mg/L 0.005 

97.5% 
102.0% 

I 

98.8% 7 0  
I 

~ 

~ 100.0% 
ICSW-K1 ~ 2H1 8-2496 - 

~cw-Kl2HI Ba4934 
Icsw-KI2Hl Be3130 0.0494 

rl 
0.005 
0.06 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.01 

0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.06 

0.005 
0.02 

0.005 
0.005 
0.01 

0.60054 060054 
0.00514 0.00514 

-0.00055 -0.00055 
0.00367 0.00367 

-0.00002 -0.00002 
0.00001 0.00001 
0.00222 0.00222 
0.001 55 0.001 55 
0.00031 0.00031 
0.00032 0.00032 
0.00028 0.00028 
0.00007 0.00007 
0.01271 0.0127 
0.00013 0.00013 
0.00238 0.00238 

0 0 
0.001 78 0.001 78 
0.0003 0.0003 

0.00096 0.00096 
0.002 0.002 

0.00476 0.00476 
0.00363 0.00363 
-0.0001 -0.0001 

-0.00035 -0.00035 
0.00003 0.00003 
0.001 85 0.001 85 
0.00002 0.00002 
-0.0003 -0.0003 
0.00001 0.00001 
0.00205 0.00205 
0.02178 0.0218 
-0.0007 -0.0007 
0.00201 0.00201 
0.00009 0.00009 
0.00009 0.00009 
0.00017 0.0001 7 
0.05087 0.0509 
1.94581 1.95 

2.04 
0.00305 0.00305 
2.00097 2 
0.04941 0.0494 
0.00039 0.00039 

2.0432 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.005 
0.06 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.01 

0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.06 

0.005 
0.02 

0.005 
0.005 
0.01 

uglml Date Time 
0.00054 10/12/05 11:34 
0.00514 10/12/05 11:34 

0.00367 10/12/05 1 1 :34 

0.00001 10/12/05 11 :34 
0.00222 10/12/05 1 1 :34 
0.001 55 10/12/05 1 1 :34 
0.00031 10/12/05 11:34 
0.00032 10/12/05 11:34 
0.00028 10/12/05 11 :34 
0.00007 10/12/05 11 :34 
0.01271 10/12/05 11:34 

-0.00055 10/12/05 11 :34 

-0.00002 10/12/05 1 1 134 

0.00013 10/12/05 
0.00238 10/12/05 

0 10/12/05 
0.00178 10/12/05 
0.0003 1011 2/05 

0.00096 1011 2/05 
0.002 1011 2/05 

0.00476 1011 2/05 
0.00363 1011 2/05 
-0.0001 10/12/05 

-0.00035 10/12/05 
0.00003 10/12/05 
0.00185 10/12/05 
0.00002 10/12/05 

0.00001 10/12/05 
0.00205 1011 2/05 
0.021 78 10/12/05 

0.00201 10/12/05 
0.00009 1011 2/05 
0.00009 10/12/05 
0.00017 10/12/05 
0.05087 10/12/05 
1.94581 10/12/05 
2.0432 10/12/05 

0.00305 10/12/05 
2.00097 10/12/05 

-0.0003 10/12/05 

-0.0007 10/12/05 

1 :34 
1 :34 
1 :34 
1 :34 
1 :34 
1 :34 
1 :34 
1 :34 
1 :34 
1 :34 
1 :34 
1 :34 
1 :34 
1 :34 
1 :34 
1 :34 
1 :34 
1 :34 
1 :34 
1 :34 
1:34 
1:34 + 

1:34 
1:38 
1138 
1138 
1 :38 
1 :38 

0.04941 10/12/05 1 1 :38 

DIV20-05101 IQTrace 



DIV. 20 
TO#051011-4 
Project No. 06002.01.242 

Icsw-KI2Hl 
Icsw-Kl2HI 
Icsw-KI~HI 

Icsw-Kl2HI Ca3179 20.0 mg/L I 0.05 1oo:oT ~~ 20 
Icsw-KI~HI Cd2265 0.0508 mg/L 1 0.005 101.6% 0.05 
Icsw-KI~HI CO2286 0.499 1 I ma/L i 0.005 I 99.8% 0.5 

Mo2020 0.00500 U mg/L 0.005 0 
Ni2316 0.494 mg/L 0.005 98.8% 0.5 
P 1782 0.0200 U ma/L 0.02 0 

Icsw-KI~HI  
ICSW-K1 2H1 
Icsw-KI~HI 

Icsw-KI2Hl /Ti3349 1 0.005001U 
TI1908 2.07 mg/L 0.01 103.5% 2 
U-4090 0.100 u mg/L 0.1 0 
V 2924 0.493 ma/L 0.005 98.6% 0.5 

Icsw-KI~HI 
Icsw-K12H1 
Icsw-KI2H1 

Y-3710 0.00500 U mg/L 0.005 0 
Zn2062 0.502 mg/L 0.005 100.4% 0.5 
Zr3496 0.00500 U ma/L 0.005 0 ~ 

268259 
268259 

im& 0.0051 
f 

A93280 0.00500 U 
A13082 0.0600 U lmg/L 0.061 

268259 
268259 
268259 

As1 890 0.01 52 mg/L 0.005 
8-2496 0.224 mg/L 0.02 
Ba4934 0.00500 U ma/L 0.005 

rl 
0.05 
0.005 
0.005 
0.005 
0.005 
0.05 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.01 

0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.06 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 
0.005 

268259 Be3130 0.00500 U 'mg/L 0.005' 
268259 _ _  812230 0.0100 u __ / mg/L 0.01 

268259 Co2286 0.00500-U ~ mg/L 0.005 
268259 Cr2677 0.00500 U mg/L - 0.005 

268259 Ca3179 5.27 mg/L 0.05 - -. 

268259 Cd2265 0.00500 U-J mg/L 0.005 . -  

~ ___ 
______ _ _ - ~ -  

mglL 
20.00494 
0.05083 
0.49868 
0.1973 

0.25047 
1.09142 

0 
20.02658 
0.50406 
0.00033 
0.49376 
0.00193 
0.00232 
4.13981 
0.50337 
4.02803 

0.4982 
2.10661 
0.00047 
0.00067 

0.00003 
2.0747 

0.02065 
0.49335 
0.001 89 

0.50246 
0.00034 

0.0269 
0.01 51 8 
0.22438 
0.0031 8 

0 
0.00343 

5.271 1 
0.00003 
0.00028 
0.00095 

-0.00002 
0.0157 

-0.001 11 

-0.01 896 

-0.00008 

-0.00026 

268259 

268259 
268259- 

sigwt Dilution Calc RL 
20 1 0.05 

1 0.005 0.0508 
0.499 1 0.005 
0.197 1 0.005 
0.25 1 0.005 
1.09 1 0.05 

0 1 0.005 
1 0.05 20 
1 0.005 0.504 

0.00033 1 0.005 
1 0.005 0.494 

0.001 93 1 0.02 
1 0.005 0.00232 

4.14 1 0.02 
0.503 1 0.01 
4.03 1 0.02 

1 0.005 0.498 
2.1 1 1 0.01 

0.00047 1 0.005 
0.00067 1 0.005 

-0.019 1 0.025 
0.00003 1 0.005 

2.07 1 0.01 
0.0207 1 0.1 

1 0.005 
0.00189 1 0.01 

-0.00008 1 0.005 
1 0.005 

0.00034 1 0.005 
-0.00026 1 0.005 

0.0269 1 0.06 
1 0.005 0.0152 

0.224 1 0.02 
0.00318 1 0.005 

0 1 0.005 
0.00343 1 0.01 

1 0.05 
0.00003 1 0.005 
0.00028 1 0.005 
0.00095 1 0.005 

1 0.005 -0.00002 
1 0.05 0.01 57 

-0.001 11 1 0.005 

0.493 

0.502 

5.27 

Cu3247 0.00500'U mg/L 0.005 
Fe2714 0.0500 U- mg/L 0.05 - 

La3988 0.00500 U mg/L __ 0.005 - - 

uglml Date Time 
20.00494 10/12/05 1 1 :38 
0.05083 1011 2/05 1 1 :38 
0.49868 1011 2/05 1 1 :38 
0.1973 10/12/05 11:38 

0.25047 10/12/05 1 1 :38 
1.09142 10/12/05 11:38 

0 10/12/05 11 :38 
20.02658 10/12/05 1 1 :38 
0.50406 10/12/05 1 1 :38 
0.00033 10/12/05 11 :38 
0.49376 10/12/05 1 1 :38 
0.001 93 1011 2/05 1 1 :38 
0.00232 1011 2/05 1 1 :38 
4.13981 10/12/05 11:38 
0.50337 10/12/05 11:38 
4.02803 10/12/05 1 1 :38 

0.4982 1011 2/05 1 1 :38 
2.10661 10/12/05 11:38 
0.00047 10/12/05 1 1 :38 
0.00067 10/12/05 1 1 :38 

0.00003 10/12/05 1 1 :38 
2.0747 10/12/05 1 1 :38 

0.02065 10/12/05 1 1 :38 
0.49335 1011 2/05 1 1 :38 
0.00189 10/12/05 11:38 

0.50246 10/12/05 1 1 :38 
0.00034 1011 2/05 1 1 :38 

-0.01896 10/12/05 11 :38 

-0.00008 10/12/05 1 1 :38 

-0.00026 1011 2/05 1 1 :43 
0.0269 10/12/05 1 1 :43 0 

0.01518 10/12/05 11:43+ 
0.22438 10/12/05 1 1 :43 C3 
0.00318 10/12/05 11:43 0 

0 10/12/05 11:43 fl 
0.00343 10/12/05 11:43 a 
5.2711 10/12/05 11:43 

0.00003 10/12/05 1 1 :43 
0.00028 10/12/05 1 1 :43 
0.00095 1011 2/05 1 1 :43 

0.0157 10/12/05 11:43 
-0.00002 1011 2/05 1 1 :43 

-0.001 1 1 10/12/05 1 1 143 



DIV. 20 
TO#0510114 
Project No. 06002.01.242 

rl mglL sigwt Dilution Calc RL uglml Date Time 
0.05 
0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.01 

0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.06 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 

0.005 
0.02 

1.01297 1.01 
0.00542 0.00542 
0.0442 0.0442 

0.00057 0.00057 
0.03453 0.0345 

13.601 01 13.6 
0.00279 0.00279 

21.62056 21.6 
0.00075 0.00075 
0.00621 0.00621 
0.01356 0.0136 
0.03967 0.0397 

-0.0031 9 -0.0031 9 

-0.00156 -0.00156 
-0.00024 -0.00024 
-0.00765 -0.00765 
-0.01852 -0.0185 
0.001 57 0.001 57 
0.00658 0.00658 

-0.00002 -0.00002 
0.00247 0.00247 

-0.00024 -0.00024 
-0.00054 -0.00054 
0.05016 0.0502 
0.01 27 0.01 27 

0.22605 0.226 
0.00309 0.00309 

-0.00001 -0.00001 
-0.001 72 -0.001 72 

5.26 5.26148 
0.0001 0.0001 

0.00019 0.00019 
0.00032 0.00032 

-0.00018 -0.00018 
0.01208 0.0121 

-0.00097 -0.00097 
1.01 341 1.01 
0.00545 0.00545 
0.04444 0.0444 
-0.0001 -0.0001 
0.02794 0.0279 

-0.0041 5 -0.0041 5 
13.6081 7 13.6 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.05 
0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.01 

0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.06 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 
0.005 
0.05 
0.005 
0.005 

l_Ol297 1011 2/05 1 1 :43 
0.00542 10/12/05 1 1 :43 
0.0442 1011 2/05 1 1 :43 

0.00057 1011 2/05 1 1 :43 
0.03453 1011 2/05 1 1 :43 

13.60101 10/12/05 1 1 :43 
0.00279 10/12/05 1 1 :43 

21.62056 1011 2/05 1 1 :43 
0.00075 1011 2/05 1 1 :43 
0.00621 10/12/05 11:43 
0.01 356 1011 2/05 1 1 :43 
0.03967 1011 2/05 1 1 :43 

-0.0031 9 10/12/05 1 1 :43 

-0.001 56 10/12/05 1 1 :43 
-0.00024 10/12/05 1 1143 
-0.00765 10/12/05 1 1 :43 
-0.01 852 10/12/05 1 1 :43 
0.00157 10/12/05 11:43 
0.00658 10/12/05 1 1 :43 

0.00247 1011 2/05 1 1 :43 
-0.00002 1011 2/05 1 1 :43 

-0.00024 10/12/05 1 1 :43 
-0.00054 1011 2/05 1 1 :48 
0.0501 6 1011 2/05 11 :48 
0.0127 1011 2/05 1 1 :48 

0.22605 10/12/05 1 1 :48 
0.00309 10/12/05 1 1 :48 

-0.00001 10/12/05 1 1 148 
-0.001 72 10/12/05 1 1 148 
5.26148 10/12/05 11:48 
0.0001 10/12/05 11:48 

0.0001 9 1011 2/05 1 1 :48 
0.00032 10/12/05 11:48 0 

0.01208 10/12/05 11:48 0 

1.01341 10/12/05 11:48 Ut 
0.00545 10/12/05 11:48 4 
0.04444 1011 2/05 1 1 :48 

1 :48 
1 :48 
1 :48 
1 :48 

-0.00018 10/12/05 11:48 

-0.00097 10/12/05 11~48 0 

0.005 -0.0001 10/12/05 
0.02 0.02794 10/12/05 

0.02 13.6081 7 10/12/05 
0.005 -0.0041 5 10/12/05 

DIV20-05101 IQTrace 



DIV. 20 
TO#0510114 
Project No. 06002.01.242 

268259s 
268259s 
268259s 

268259d Sb2068 0.0100 U 
2682594 Si2881 21.6 /mg/L 0.021 o.o%I 
2682594 Pb220 0.00500 U I ima/L o.oo5i o.o%i 

Ca3179 25.0 mg/L 0.05 98.7% 2( 
Cd2265 0.051 1 __ mg/L 0.005 102.2% 0.01 
Co2286 0.505 malL 0.005 101.0% O.! 

268259s 
268259s 
268259s 

Cu3247 0.258 mg/L 0.005 ' 103.2% 0.2r 
Fe2714 1.10 mg/L 0.05 110.0% 
La3988 0.00500 U #DlV/O! malL 0.005 #DIV/O! I 

268259s Sb2068 
268259s Si2881 

0.520 mglL 0.01 104.0% 0. 
25.6 malL 0.02 100.0% 

268259s 3 - 1  820 17.7 

rl mglL sigwt Dilution Calc RL unlml Date Time 

mglL 0.02 102.5% 

0.01 
0.02 

0.005 
0.01 

0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.06 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 

0.05 
0.005 

0.05 
0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.01 

0.005 
0.005 
0.025 

~~~ 

268259s 
268259s 
268259s 
268259s 
268259s 

0.0041 
21 64293 
0.00166 
0.00739 
0.01 368 
0.03971 

-0.00206 
-0.00016 
-0.00765 
-0.01 103 
0.001 54 
0.00535 

0 
0.00272 

-0.00029 
0.04806 
2.04703 
2.11213 
0.221 79 
2.00716 
0.04896 

-0.00109 
25.02593 

0.05108 
0.50526 
0.19758 
0.2581 7 
1.10088 

20.981 73 
0.50954 
0.04284 
0.4978 

0.03127 

17.6801 3 
0.51977 

25.62401 
0.50448 
2.29699 
0.01281 
0.03955 

-0.021 99 

-0.00049 

-0.00206 

u ,  

Pb220 0.504 - mg/L 0.005 100.8% 0.: 
Sel96 2.30 mg/L ~ 0.01 1 15.0% 

Sr4215 0.0396 - #DIV/O! mg/L 0.005 #DIV/O! I 

Th2837 0.0250 U #DIV/O! ma/L 0.025 #DIV/O! I 

Sn1899 -0.0128 #DIV/O! mg/L 0.005 ~ #DIV/O! ( 

0.0041 
21.6 

0.00166 
0.00739 
0.01 37 
0.0397 

-0.00206 
-0.00016 
-0.00765 

-0.01 1 
0.001 54 
0.00535 

0 
0.00272 

-0.00029 
0.0481 

2.05 
2.1 1 

0.222 
2.01 

0.049 
-0.001 09 

25 
0.051 1 
0.505 
0.198 
0.258 

1.1 
-0.00049 

21 
0.51 

0.0428 
0.498 

0.031 3 

17.7 
0.52 
25.6 

0.504 
2.3 

0.01 28 
0.0396 
-0.022 

-0.00206 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.01 
0.02 

0.005 
0.01 

0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.06 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.05 

0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.01 

0.005 
0.005 
0.025 

- 
0.0041 10/12/05 

21.64293 1011 2/05 
0.00166 10/12/05 
0.00739 1011 2/05 
0.01 368 1011 2/05 
0.03971 1011 2/05 

-0.00206 1011 2/05 
-0.0001 6 1011 2/05 
-0.00765 1011 2/05 
-0.01 103 1011 2/05 
0.00154 10/12/05 
0.00535 1011 2/05 

0 10/12/05 
0.00272 1011 2/05 

0.04806 1011 2/05 
2.04703 l o l l  2/05 
2.11213 10/12/05 
0.221 79 1011 2/05 
2.00716 10/12/05 
0.04896 1011 2/05 

-0.00109 10/12/05 
25.02593 1011 2/05 
0.05108 10/12/05 
0.50526 1011 2/05 
0,19758 10/12/05 

-0.00029 1011 2/05 

1 :48 
1 :48 
1 :48 
1 :48 
1 :48 
1 :48 
1 :48 
1 :48 
1 :48 
1 :48 
1 :48 
1 :48 
1 :48 
1 :48 
1 :48 
1 :58 
1 :58 
1158 
1158 
1 :58 
1 :58 
1 :58 
1 :58 
1 :58 
1 :58 
1 :58 

0.25817 10/12/05 11:58 
1.10088 10/12/05 11:58 

20.98173 10/12/05 11:58 
0.50954 10/12/05 11:58 
0.04284 1011 2/05 1 1 :58 
0.4978 1011 2/05 1 1 :58 

0.03127 10/12/05 11:58 
-0.00206 10/12/05 11:58 0 
17.6801 3 1011 2/05 1 1 :58 
0.51977 10/12/05 11:58 0 

25.62401 10/12/05 11:58 0 
0.50448 10/12/05 11:58 01 
2.29699 10/12/05 11:58 00 
0.01281 10/12/05 11:58 
0.03955 10/12/05 11 :58 

-0.00049 1011 2/05 1 1 158 

-0.02199 10/12/05 11158 

DIV20-05101 IQTrace 



DIV. 20 
TO#051011-4 
Project No. 06002.01.242 

rl mglL sigwt Dilution Calc RL uglml Date Time 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.06 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.05 

0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.01 

0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 

-0.00028 -0.00028 
2.10167 2.1 
0.00422 0.00422 
0.49909 0.499 
0.00633 0.00633 

-0.0001 1 -0.0001 1 
0.5175 0.518 

-0.00025 -0.00025 
0.00021 0.00021 
0.34858 0.349 
0.01374 0.0137 
0.17666 0.177 
0.01 161 0.01 16 
0.00019 0.00019 

-0.0021 3 -0.0021 3 
3.83705 3.84 

-0.0001 1 -0.0001 1 
0.00057 0.00057 
0.00259 0.00259 
0.001 1 0.001 1 
0.5633 0.563 

-0.00016 -0.00016 
0.41323 0.413 
0.01 148 0.01 15 
0.04503 0.045 
0.00086 0.00086 
0.05797 0.058 

15.65277 15.7 
0.00442 0.00442 
19.9139 19.9 
0.00321 0.00321 
0.00505 0.00505 
0.01291 0.0129 
0.02754 0.0275 

0.00096 0.00096 

-0.00256 -0.00256 

-0.00096 -0.00096 

-0.00842 -0.00842 
-0.00143 -0.00143 
0.001 75 0.001 75 

0.00014 0.00014 
0.01 527 0.01 53 

-0.00198 -0.00198 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.06 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.05 

0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.01 

0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 

-000028 1011 2/05 1 1 :58 
2.10167 10/12/05 11:58 
0.00422 1011 2/05 1 1 :58 
0.49909 1011 2/05 1 1 5 8  
0.00633 1011 2/05 1 1 :58 

0.5175 10/12/05 11:58 
-0.00025 1011 2/05 1 1 158 
0.00021 10/12/05 12:02 
0.34858 1011 2/05 12:02 
0.01374 10/12/05 12:02 
0.17666 10/12/05 12:02 
0.01 161 10/12/05 12:02 
0.0001 9 1011 2/05 12:02 

-0.00213 10/12/05 12:02 
3.83705 1011 2/05 12:02 

-0.0001 1 10/12/05 12:02 
0.00057 1011 2/05 12:02 
0.00259 1011 2/05 12:02 
0.001 1 1011 2/05 12:02 
0.5633 1011 2/05 12:02 

0.41323 10/12/05 12:02 
0.01 148 10/12/05 12:02 
0.04503 1011 2/05 12:02 
0.00086 1011 2/05 12:02 
0.05797 1011 2/05 12:02 

15.65277 1011 2/05 12:02 
0.00442 1011 2/05 12:02 
19.9139 10/12/05 12:02 
0.00321 10/12/05 12:02 
0.00505 1011 2/05 12:02 
0.01291 10/12/05 12:02 
0.02754 10/12/05 12:02 0 

0.00096 10/12/05 12:02 0 

-0.0001 I 1011 2/05 1 1 :58 

-0.00016 10/12/05 12:02 

-0.00256 10/12/05 12:02 

-0.00096 10/12/05 12102 p 

-0.00842 10/12/05 12102 0 
-0.00143 10/12/05 12:02 ~1 

-0.00198 10/12/05 12:02 
0.00175 10/12/05 12:02 a 
0.0001 4 1011 2/05 12:02 
0.01527 10/12/05 12:02 

D IV20-05 1 0 1 1 QTrace 



DIV. 20 
TO#051011-4 
Project No. 06002.01.242 

, 1 -  , 
1268261 h a / L  I 0.061 
268261 As1890 0.0169 - &/L ' 0.005 
268261 8-2496 0.198 mg/L 0.02 
268261 Ba4934 0.00803 mg/L 0.005 
268261 Be3130 0.00500 U ma/L 0.005 ~~ 

268261 Bi2230 0.0100 u m& 0.01 
268261 Ca3179 4.15 mg/L 0.05 
268261 Cd2265 0.00500 U mg/L 0.005 
268261 Co2286 0.00500 U ma/L 0.005 

rl mglL sigwt Dilution Calc RL uglml 
0.005 
0.005 
0.06 
0.005 
0.02 
0.005 
0.005 
0.01 
0.05 
0.005 
0.005 
0.005 
0.005 
0.05 
0.005 
0.05 
0.005 
0.005 
0.005 

0.02 
0.005 
0.02 
0.01 
0.02 
0.005 
0.01 
0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 
0.005 
0.005 
0.005 
0.005 

0.06 
0.005 

0.02 
0.005 
0.005 

-0.00004 -0.00004 

0.20421 0.204 
0.0169 0.0169 

0.19784 0.198 
0.00803 0.00803 
0.00012 0.00012 
0.00189 0.00189 
4.14834 4.15 

0 0 
0.00051 0.00051 

-0.00009 -0.00009 
0.00025 0.00025 
0.27301 0.273 

0.28612 0.286 
0.00325 0.00325 
0.00564 0.00564 
0.001 12 0.001 12 
0.07829 0.0783 
-0.0036 -0.0036 
9.66214 9.66 
0.00503 0.00503 

33.74269 33.7 
0.00222 0.00222 
0.00623 0.00623 
0.01 122 0.01 12 
0.03025 0.0303 

-0.00317 -0.00317 
0.00047 0.00047 

0.00998 0.00998 
0.00495 0.00495 

0.00062 0.00062 
0.00451 0.00451 

-0.00042 -0.00042 
0.00002 0.00002 
0.00134 0.00134 
0.00841 0.00841 
0.16067 0.161 
0.00678 0.00678 

-0.00001 -0.00001 

-0.00005 -0.00005 

-0.00052 -0.00052 

-0.008 -0.008 

-0.00067 -0.00067 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.005 
0.005 
0.06 
0.005 
0.02 
0.005 
0.005 
0.01 
0.05 
0.005 
0.005 
0.005 
0.005 
0.05 
0.005 
0.05 
0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 
0.005 
0.01 
0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 
0.005 
0.005 
0.005 
0.005 
0.06 

0.005 
0.02 
0.005 
0.005 

Date Time 
- 0 ~ O O O A  10/12/05 12:02 

0.20421 10/12/05 12:07 
0.0169 10/12/05 12:07 

0.19784 10/12/05 12:07 
0.00803 10/12/05 12:07 
0.00012 10/12/05 12:07 
0.00189 10/12/05 12:07 
4.14834 10/12/05 12:07 

0 10/12/05 12:07 
0.00051 10/12/05 12:07 

0.00025 10/12/05 12:07 
0.27301 10/12/05 12:07 

0.2861 2 10/12/05 12:07 
0.00325 10/12/05 12:07 
0.00564 10/12/05 12:07 
0.001 12 1011 2/05 12:07 
0.07829 1011 2/05 12:07 

9.66214 10/12/05 12:07 
0.00503 10/12/05 12:07 

33.74269 10/12/05 12:07 
0.00222 10/12/05 12:07 
0.00623 1011 2/05 12:07 
0.01122 10/12/05 12:07 
0.03025 1011 2/05 12:07 

0.00047 10/12/05 12107 

0.00998 10/12/05 12:07 
0.00495 10/12/05 12:07 

0.00062 10/12/05 12:07 0 
0.00451 10/12/05 12:07 )-r 

0.00002 10/12/05 12:12 0 
0.00134 10/12/05 12:12 a 
0.00841 10/12/05 12:12 0 
0.16067 1011 2/05 12: 12 
0.00678 10/12/05 12: 12 

-0.00005 10/12/05 12:07 

-0.00009 1011 2/05 12107 

-0.00052 10/12/05 12107 

-0.0036 10/12/05 12107 

-0.00317 10/12/05 12107 

-0.008 1011 2/05 12:07 

-0.00067 10/12/05 12:07 

-0.00042 10/12/05 12107 0 

-0.00001 10/12/05 12112 



DIV. 20 
TO#0510114 
Project No. 06002.01.242 

~. ~~~~ 

268262 
268262 

~ 

1268262 lBi2230 I 0.01 00 j u 

. .. 

Co2286 I 0.00500 U m&L 0.005 
Cr2677 I 0.00500 U mg/L 0.005 

268262 ICa3179 I 15.8 1 I 268262 iCd2265 1 0.00500iU 

268262 
268262 
268262 
268262 

Img/L 1 0.051 
ima/L i o.oo5i I 

Cu3247 0.00500 U mg/L 0.005 
Fe2714 0.0500 U mg/L 0.05 
La3988 0.00500 U mg/L 0.005 
Mg2790 1.10 mg/L 0.05 

268262 
268262 
268262 

Mn2576 0.00500 U mg/L 0.005 
Mo2020 0.00681 mg/L 0.005 
Ni2316 0.00500 U ma/L 0.005 

268262 
268262 
268262 
268262 

lTh2837 1 O.O25O/U 
Ti3349 0.00500 U mg/L 0.005 
TI 1908 0.0100 u mg/L 0.01 

V-2924 0.00500 U mg/L 0.005 
U-4090 0.100 u mg/L 0.1 

268262 
268262 
268262 

W-2079 0.0100 U mg/L 0.01 
Y-3710 0.00500 U _. mg/L 0.005 
Zn2062 0.00500 U ma/L 0.005 

268262 
268263 

Zr3496 0.005001 U m&L 0.0051 
A93280 0.00500 1 U mg/L 0.0051 

268263 
268263 

rl mglL sigwt Dilution Calc RL uslrnl Date Time 

__ - 
Cd2265 I 0.00500 U mg/L 0.005 
Co2286 I 0.00500 U mg/L ._ 0.005 

~~ - __ 

0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.01 

0.005 
0.005 
0.025 
0.005 

0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.06 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 

268263 mg/L 
268263 mg/L 
268263 mg/L 

-0.00155 -0.00155 
15.84668 15.8 
0.00008 0.00008 
0.00053 0.00053 
0.001 54 0.001 54 

-0.0001 1 -0.0001 1 
-0.0025 -0.0025 

-0.00066 -0.00066 
1.10085 1.1 
0.00027 0.00027 
0.00681 0.00681 

0.01 578 0.01 58 

8.53542 8.54 
0.0051 7 0.0051 7 

24.46489 24.5 
0.00123 0.00123 
0.00592 0.00592 
0.0091 1 0.0091 1 
0.04397 0.044 

-0.0021 1 -0.0021 1 
-0.00042 -0.00042 
-0.00143 -0.00143 
-0.00036 -0.00036 

-0.00028 -0.00028 

-0.00253 -0.00253 

0.0031 0.0031 
-0.00329 -0.00329 
-0.0001 1 -0.0001 1 
0.001 82 0.00182 

-0.00044 -0.00044 
-0.00058 -0.00058 
-0.00008 -0.00008 
0.01088 0.0109 
0.1498 0.15 

0.0041 5 0.0041 5 
0 0 

-0.00269 -0.00269 
15.44831 15.4 
-0.00026 -0.00026 

0.0002 0.0002 
0.00072 0.00072 

0 0 
-0.00723 -0.00723 

0.005 
0.005 
0.05 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 

-KO0155 10/12/05 12:12 
15.84668 10/12/05 12: 12 
0.00008 1011 2/05 12: 12 
0.00053 10/12/05 12:12 
0.00154 10/12/05 12:12 

-0.00011 10/12/05 12:12 
-0.0025 1011 2/05 12: 12 

-0.00066 10/12/05 12: 12 
1.10085 10/12/05 12: 12 
0.00027 10/12/05 12:12 
0.00681 10/12/05 12:12 

0.01 578 10/12/05 12: 12 
-0.00028 10/12/05 12:12 

0.005 -0.00253 
0.02 8.53542 
0.01 0.00517 
0.02 24.46489 

0.005 0.00123 
0.01 0.00592 

0.005 0.0091 1 
0.005 
0.025 
0.005 

0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.06 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 

0/12/05 12: 12 
0/12/05 12: 12 
0/12/05 12: 12 
011 2/05 12: 12 
0/12/05 12:12 
0/12/05 12:12 
0/12/05 12:12 

0.04397 1011 2/05 12: 12 
-0.00211 10/12/05 12:12 
-0.00042 10/12/05 12: 12 
-0.00143 10/12/05 12:12 
-0.00036 10/12/05 12:12 

0.0031 10/12/05 12:12 
-0.00329 10/12/05 12112 
-0.00011 10/12/05 12~12 
0.00182 10/12/05 12:12 

-0.00044 1011 2/05 12: 12 
-0.00058 10/12/05 12: 17 
-0.00008 10/12/05 12:17 
0.01088 10/12/05 12:17 
0.1498 10/12/05 12:17 

0.00415 10/12/05 12:17 
0 10/12/05 12:17 

15.44831 10/12/05 12: 17 

0.0002 10/12/05 12: 17 
0.00072 1 0/12/05 12: 17 

0 10/12/05 12:17 

-0.00269 1011 2/05 12: 17 

-0.00026 10/12/05 12: 17 

-0.00723 10/12/05 12: 17 

0 
c. 
0 
0 
CT) 
P 

DIV20-05101 IQTrace 



DIV. 20 
TO#051011-4 
Project No. 06002.01.242 

rl 
0.005 
0.05 

0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.01 

0.005 
0.005 
0.025 
0.005 

0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 

0.06 
0.005 
0.02 

0.005 
0.005 

0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 
0.005 
0.05 

0.005 
0.005 
0.005 

0.02 
0.005 

mglL sigwt Dilution Calc RL 
-0.60154 -0.60154 

1.28 1.27552 
0.00007 0.00007 
0.00223 0.00223 
0.00041 0.00041 
0.02343 0.0234 

-0.00436 -0.00436 
7.47294 7.47 
0.001 09 0.001 09 

27.38354 27.4 
0.00143 0.00143 
0.00259 0.00259 
0.00824 0.00824 
0.06388 0.0639 

-0.00396 -0.00396 
-0.00045 -0.00045 
-0.00463 -0.00463 
-0.01831 -0.0183 
0.00535 0.00535 

-0.00236 -0.00236 
-0.0001 1 -0.0001 1 
0.00168 0.00168 

-0.00032 -0.00032 
-0.00032 -0.00032 
1.32745 1.33 
0.00993 0.00993 
0.17844 0.178 
0.04994 0.0499 
0.00138 0.00138 
0.00028 0.00028 
9.62627 9.63 
0.00025 0.00025 
0.00091 0.00091 
0.00633 0.00633 
0.00665 0.00665 
1.70892 1.71 
0.00084 0.00084 
1.27262 1.27 
0.07029 0.0703 
0.02441 0.0244 
0.00455 0.00455 
0.06709 0.0671 

-0.00283 -0.00283 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.005 
0.05 

0.005 
0.005 
0.005 
0.02 

0.005 
0.02 
0.01 
0.02 

0.005 
0.01 

0.005 
0.005 
0.025 
0.005 

0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 

0.06 
0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 
0.005 
0.05 
0.005 
0.005 
0.005 
0.02 

0.005 

uglml Date Time 
-COO1 54 1011 2/05 
1.27552 10/12/05 
0.00007 1011 2/05 
0.00223 1011 2/05 
0.00041 10/12/05 
0.02343 10/12/05 

-0.00436 10/12/05 

2:17 
2:17 
2:17 
2:17 
2:17 
2:17 
2:17 

7.47294 10/12/05 12:17 
0.00109 10/12/05 12:17 

27.38354 10/12/05 12: 17 
0.00143 10/12/05 12:17 
0.00259 10/12/05 12:17 
0.00824 10/12/05 12:17 
0.06388 10/12/05 12:17 

-0.00396 10/12/05 12: 17 
-0.00045 10/12/05 12: 17 
-0.00463 1011 2/05 12: 17 
-0.01831 10/12/05 12:17 
0.00535 10/12/05 12:17 

-0.00236 10/12/05 12:17 
-0.00011 10/12/05 12:17 
0.00168 10/12/05 12:17 

-0.00032 10/12/05 12: 17 
-0.00032 10/12/05 12137 
1.32745 10/12/05 12:37 
0.00993 10/12/05 12:37 
0.17844 10/12/05 12:37 
0.04994 10/12/05 12:37 
0.001 38 10/12/05 12:37 
0.00028 10/12/05 12:37 
9.62627 10/12/05 12:37 
0.00025 10/12/05 12:37 
0.00091 10/12/05 12:37 
0.00633 10/12/05 12:37 
0.00665 10/12/05 12:37 
1.70892 10/12/05 12:37 0 
0.00084 10/12/05 12:37 ).lr 
1.27262 10/12/05 12:37 0 
0.07029 10/12/05 12:37 0 

2:37 Q, 
2:37 10 
2:37 
2:37 

0.02441 10/12/05 
0.00455 10/12/05 
0.06709 10/12/05 

-0.00283 10/12/05 

DIV20-05101 IQTrace 



DIV. 20 
TO#051011-4 
Project No. 06002.01.242 

rl mglL sigwt Dilution CalcRL uglml Date 
0.02 
0.01 
0.02 

0.005 
0.01 

0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.06 

0.005 
0.02 

0.005 
0.005 

0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.05 

0.005 
0.005 
0.005 

0.02 
0.005 

0.02 
0.01 
0.02 

0.005 
0.01 

0.005 
0.005 

15.65758 15.7 
0.00581 0.00581 

24.20908 24.2 
0.01 584 0.0158 
0.00481 0.00481 
0.0122 0.0122 
0.076 0.076 

0.00216 0.00216 
0.0031 0.0031 

0.001 53 0.001 53 
0.00272 0.00272 

0.00043 0.00043 
0.04779 0.0478 
0.00065 0.00065 

-0.0001 1 -0.0001 1 
0.00241 0.00241 
0.001 12 0.001 12 
0.00003 0.00003 
-0.0001 -0.0001 

0 0 
-0.00419 -0.00419 
9.86038 9.86 
0.00002 0.00002 

-0.0001 9 -0.0001 9 
-0.00038 -0.00038 
-0.00056 -0.00056 
9.90141 9.9 
-0.0008 -0.0008 
9.70316 9.7 

-0.00018 -0.00018 
0.00072 0.00072 
0.00039 0.00039 

-0.00395 -0.00395 

-0.00246 -0.00246 

-0.0021 5 -0.0021 5 
-0.00463 -0.00463 
-0.00025 -0.00025 
-0.00292 -0.00292 

0.0006 0.0006 
0.00094 0.00094 

0.00078 0.00078 
0.00033 0.00033 

-0.00007 -0.00007 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

0.02 15165758 10/12/0 
0.01 
0.02 

0.005 
0.01 

0.005 
0.005 
0.025 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.06 

0.005 
0.02 

0.005 
0.005 
0.01 
0.05 

0.005 
0.005 
0.005 
0.005 
0.05 

0.005 
0.05 

0.005 
0.005 
0.005 

0.02 
0.005 
0.02 
0.01 
0.02 

0.005 
0.01 

0.005 
0.005 

Time 
12:37 

0.00581 10/12/05 12:37 
24.20908 1011 2/05 12:37 
0.01 584 1011 2/05 12:37 
0.00481 1011 2/05 12:37 
0.0122 10/12/05 12:37 
0.076 1011 2/05 12:37 

0.00216 10/12/05 12137 
0.0031 10/12/05 12:37 

0.001 53 10/12/05 12:37 
0.00272 1011 2/05 12:37 

0.00043 10/12/05 12:37 
0.04779 10/12/05 12:37 
0.00065 10/12/05 12:37 

0.00241 1011 2/05 12:42 
0.001 12 1011 2/05 12:42 
0.00003 1011 2/05 12:42 

0 10/12/05 12:42 

9.86038 10/12/05 12:42 
0.00002 1011 2/05 12:42 

-0.00395 10/1 2/05 12:37 

-0.00246 1011 2/05 12137 

-0.0001 1 10/12/05 12:42 

-0.0001 10/12/05 12142 

-0.00419 10/12/05 12:42 

-0.00019 10/12/05 12:42 
-0.00038 10/1 2/05 12:42 
-0.00056 1011 2/05 12:42 
9.90141 10/12/05 12:42 

9.7031 6 1011 2/05 12:42 

0.00072 1011 2/05 12:42 
0.00039 10/12/05 12:42 

-0.0008 1011 2/05 12142 

-0.00018 10/12/05 12:42 

-0.00215 10/12/05 12142 
-0.00463 10/12/05 12142 
-0.00025 10/12/05 12142 
-0.00292 1011 2/05 12142 

0.0006 10/12/05 12:42 
0.00094 10/12/05 12:42 

0.00078 1011 2/05 12:42 
0.00033 1011 2/05 12:42 

-0.00007 1011 2/05 12142 

0 
I-’ 
0 
0 
Q) 
w 



. * ,  

DIV. 20 
TO#051011-4 
Project No. 06002.01.242 

~~ 

268265 'T11908- 0.0100 u mg/L 0.01 

268265 V-2924 0.00500 U mg/L 0.005 
268265 W-2079 0.0100 U mg/L 0.01 
268265 Y-3710 0.00500 U mg/L 0.005 

' 

268265 U-4090 0.100 u mg/L 0.1 

268265 lZn2062 1 0.00500lU lmg/L 1 0.0051 
268265 lZr3496 1 O.O05OO/U lmg/L 1 0.0051 

rl mglL sigwt Dilution Calc RL uglml Date Time 
0.025 -0.00914 -0.00914 1 0.025 -0.00914 10/12/05 12142 
0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 

-0.00016 -0.00016 
0.0023 0.0023 

-0.0183 -0.0183 
-0.00103 -0.00103 
-0.00125 -0.00125 
-0.00016 -0.00016 
0.00374 0.00374 

-0.00073 -0.00073 

0.005 
0.01 
0.1 

0.005 
0.01 

0.005 
0.005 
0.005 

-0.00016 10/12/05 12142 
0.0023 10/12/05 12:42 

-0.0183 10/12/05 12:42 
-0.00103 10/12/05 12142 
-0.00125 10/12/05 12142 
-0.00016 10/12/05 12:42 
0.00374 10/12/05 12:42 

-0.00073 10/12/05 12:42 

DIV20-05101 IQTrace 
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Standardization Rpt. 10/12/05 10:28:36 AM page 1 

Method: DAILY2 Standard: blk 
Run Time: 10/12/05 10:24:03 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Avge 
SDev 
%RSD 

#l 
#2 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 

Elem 
Avge 
SDev 
%RSD 

#I 
#2 

A93280 
- .  0000 

. o o o o  
45.05 

- .  0000 
- .  0000 
Ca3179 
. o o o o  
. o o o o  
10.82 

. o o o o  

. o o o o  
La3988 
. o o o o  
. o o o o  
.0553 

. o o o o  

. o o o o  

Ni2316 
- .  0000 

. o o o o  
270.9 

- .  0000 
. o o o o  

Sc3613 
116.1 

.1 
.0515 

116.1 
116.0 

Ti3349 
- .  0001 

. o o o o  
34.56 

- .  0001 
- .  0000 

Zr3496 
.0002 
. o o o o  
2.083 

.0002 

.0002 

A13082 
.0004 
. o o o o  
3.891 

.0004 

.0004 

Cd2265 
- .  0000 

. o o o o  
28.23 

- .  0000 
- . o o o o  
Li6707 
. o o o o  
. o o o o  
4.475 

. o o o o  

. o o o o  

P 1782 
. o o o o  
. o o o o  
17.09 

. o o o o  

. o o o o  

1960/1 
- .0002 
. O O O l  

32.05 

- .  0001 
- .  0002 

T11908 
- .  0001 

. o o o o  
3.793 

- . O O O l  
- .  0001 

- 

As1890 
- .  0000 

. o o o o  
11.62 

- .  0001 
- .  0000 

Co2286 
- .  0000 

. o o o o  
33.72 

- .  0000 
- .  0000 

Mg2790 
. o o o o  
. o o o o  
141.4 

. o o o o  

. o o o o  

2203/1 
. o o o o  
. o o o o  
90.32 

.O O O l  

. o o o o  

1960/2 
.OOOl 
. o o o o  
56.81 

. o o o o  

. O O O l  

U - 4090 
- .  0002 
.OOOl 

33.07 

- .  0002 
- .  0003 

B - 2496 
. o o o o  
. o o o o  
6.483 

. o o o o  

. o o o o  
Cr2677 
. o o o o  
. o o o o  
70.75 

. o o o o  

. o o o o  

Mn2576 
. o o o o  
. o o o o  
50.56 

. o o o o  

. o o o o  

2203/2 
. o o o o  
. o o o o  
309.2 

. o o o o  
- .  0000 

Si2881 
.0017 
. o o o o  
2.137 

.0017 

.0016 

V - 2924 
- .  0000 

. o o o o  
6.387 

- .  0000 
- .  0000 

Ba4934 
. o o o o  
. o o o o  
141.4 

. o o o o  

. o o o o  
Cu3247 
.0003 
. o o o o  
3.816 

.0003 

.0003 

Mo2020 
- .  0000 

. o o o o  
55.61 

- .  0000 
- .  0000 

Pd3404 
.OOOl 
. o o o o  
17.37 

.O O O l  

.OOOl 

Sn1899 
- .  0000 

. o o o o  
35.41 

- .  0000 
- .  0000 

W - 2079 
.0002 
.OOOl 
85.54 

.OOOl 

.0002 

Be3130 
- .  0001 

. o o o o  
3.306 

- .  0001 
- .  0001 

Fe2714 
. o o o o  
. o o o o  
29.21 

. o o o o  

. o o o o  

Na3302 
- .  0001 

. o o o o  
1.292 

- .  0001 
- .  0001 

S - 1820 
.0002 
. o o o o  
6.116 

.0002 

.0003 

Sr4215 
. o o o o  
. o o o o  
708.4 

. o o o o  
- . o o o o  

Y - 3710 
. o o o o  
. o o o o  
222.2 

- .  0000 
. o o o o  

Bi2230 
. o o o o  
. o o o o  
362000. 

- .  0000 
. o o o o  
K - 7664 
.0002 
. o o o o  
3.111 

.0002 

.0002 

Na5889 
- .  0102 

. o o o o  
.2951 

- .  0101 
- .  0102 

Sb2068 
- .  0011 

. o o o o  
.3356 

- .  0011 
- .  0011 

Th2837 
.OOOl 
. o o o o  
10.82 

.OOOl 

. o o o o  

Zn2062 
. o o o o  
. o o o o  
282.7 

- . o o o o  
. o o o o  



Standardization Rpt. 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 1160596 
SDev 641.3458 
%RSD .0552601 

#1 1161049 
#2 1160142 

Time 
- _  
_ _  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

NOTUSED 
_ _  

10/12/05 10:28:36 AM Page 2 

4 
NOTUSED NOTUSED 
_ _  _ _  

6 7 



Standardization Rpt. 10/12/05 10:33:00 AM 

Method: DAILY2 Standard: clp - std4 
Run Time: 10/12/05 10:28:48 

Elem Ag3280 As1890 2203/1 2203/2 
Avge .0803 .lo83 .3096 .2692 
SDev . o o o o  . O O O l  .0015 .0002 
%RSD .0034 .0811 .4700 .0597 

#1 .0803 .lo82 .3106 .2693 
#2 .0803 .lo84 .3086 .2690 

Elem T11908 

SDev . o o o o  
%RSD .0168 

Avge .2022 

#1 .2022 
#2 .2022 

IntStd 1 2 3 4 
Mode *Counts Time NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 1153036 10000 - -  _ _  

1042.983 .O O O O O O O  - -  _ _  SDev 
%RSD .0904553 . o o o o o o o  - -  _ _  

_ _  _ _  _ _  
- -  _ _  

1152299 10000 - -  _ _  
1153774 10000 _ _  _ -  

#1 
# 2  

Sb2068 
.1533 
.0004 
.2324 

.1530 

.1535 

5 
NOTUSED 
_ -  

1960/1 
.2248 
.0013 
.5843 

-2257 
.2238 

6 
NOTUSED 
- -  

page 1 

010068 
1960/2 
.2198 
.0005 
.2139 

.2195 

.2202 

7 
NOTUSED 
_ _  



Standardization Rpt. 10/12/05 10:36:40 AM 

Method: DAILY2 Standard: clp - stdl 
Run Time: 10/12/05 10:33:11 

Elem A13082 Ca3179 Fe2714 K - 7664 Li6707 Mg2790 

SDev . o o o o  .0006 . o o o o  .0002 .009 .OOOl 
%RSD .0402 .2559 .0167 .1428 .3348 .1228 

Avge .lo76 .2283 -1046 .1568 2.634 .0955 

#1 .lo76 .2288 .lo46 .1569 2.640 .0955 
#2 .lo76 .2279 .lo46 .1566 2.628 .0954 

IntStd 1 2 3 4 5 6 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  

- -  _ -  _ -  _ _  _ _  
_ _  - -  - _  _ _  
_ _  - -  _ _  Avge 1153375 10000 _ _  
_ _  _ _  - -  SDev 3527.049 .O O O O O O O  - -  

%RSD .3058024 .O O O O O O O  - -  _ -  _ _  - -  

_ _  _ _  - -  - -  1150881 10000 
#2 1155869 10000 - _  _ _  - -  _ _  
#1 

010069 
Na3302 
.0082 
. o o o o  
.2233 

.0082 
,0082 

7 
NOTUSED 
- -  



Standardization R p t .  10/12/05 10:40:22 AM 

Method: DAILY2 Standard: clp - std5 
Run Time: 10/12/05 10:36:52 

B 2496 Bi2230 Mo2020 P - 1782 Si2881 Sn1899 Elem - 
Avge .1740 .0313 .3255 .0187 .1736 .1580 
SDev .0012 .0002 .OOlO .OOOl .0004 .O O O l  
%RSD .6673 .5460 .3079 .3582 .2213 .0882 

#1 .1732 .0312 .3248 .0186 .1733 .1581 
#2 .1748 .0314 .3262 .0187 .1739 .1579 

Elem Ti3349 
Avge 2.892 
SDev .005 
%RSD .1587 

#1 2.889 
#2 2.895 

IntStd 1 2 3 4 5 6 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 1162783 10000 
SDev 1854.034 .O O O O O O O  - -  
%RSD .1594480 .O O O O O O O  - -  

- -  _ _  - -  - _  - -  
_ _  _ _  _ _  _ -  

_ _  - -  _ _  - -  
_ _  _ _  - -  

_ _  _ _  - -  

_ _  _ _  _ _  - -  1161472 10000 #1 
#2 1164094 10000 _ _  _ _  _ _  _ -  

010070 
Sr4215 
2.356 
.005 

.2161 

2.352 
2.359 

7 
NOTUSED 
_ _  



Standardization Rpt. 10/12/05 10:43:40 AM 

Method: DAILY2 Standard: clp - std2 
Run Time: 10/12/05 10:40:34 

Elem Ba4934 Be3130 Cr2677 Cu3247 Ni2316 
Avge .9699 1.526 .4518 .3079 .3383 
SDev .0006 .001 .0006 .OOOl .0009 
%RSD .0614 fO433 .1286 .0306 .2786 

#1 .9703 1.527 .4522 .3080 .3390 
#2 .9695 1.526 -4514 .3079 .3376 

IntStd 1 2 3 4 5 6 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 1161668 10000 
SDev 2895.602 .O O O O O O O  - -  
%RSD .2492626 .O O O O O O O  - -  

_ _  - _  _ _  _ _  _ -  
_ _  _ _  _ -  _ _  
_ _  - -  _ _  - -  

_ _  _ _  - -  
_ _  - -  _ _  

_ -  - -  _ _  1159620 10000 - -  
_ _  _ _  _ _  - -  

#1 
#2 1163715 10000 

010071 

7 
NOTUSED 
- -  
_ _  



Standardization Rpt. 10/12/05 10:47:21 AM page 1 

Method: DAILY2 Standard: clp - std3 
Run Time: 10/12/05 10:43:52 

Elem 
Avge 
SDev 
%RSD 

#l 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Cd2265 
1.023 
.001 

.1438 

1.024 
1.022 

1 
*Counts 
sc 
361.384 
1177142 
5262.996 
.4470997 

1173420 
1180863 

Co2286 
.2142 
.O O O l  
.0587 

.2143 

.2141 

2 
Time 
_ _  
_ _  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

Mn2576 
.9972 
.O O O l  
.007a 

.9972 

.9971 

3 
NOTUSED 
_ _  
_ _  
_ _  
_ _  
_ _  

_ _  
_ _  

V - 2924 

.OOOl 

.207a 

. o u a  

.207a 

.2079 

4 
NOTUSED 
_ _  
_ _  
_ _  
_ -  
_ _  

- -  
- _  

Zn2062 
.2986 
.0005 
.1817 

.29a9 

.2982 

5 
NOTUSED 
- -  
_ _  
_ _  
_ _  
_ _  

_ _  
_ _  

010072 



Standardization Rpt. 10/12/05 10:51:23 AM Page 1 

Method: DAILY2 Standard: clp - std6 
Run Time: 10/12/05 10:47:32 010073 

W 2079 Elem La3988 Na5889 Pd3404 - Th2837 U - 4090 - 
Avge .4638 .0353 .2091 .0329 .1163 .0678 .1595 
SDev .0007 .0002 .O O O l  . o o o o  .OOOl . o o o o  .OOOl 
%RSD .1569 .6297 .0498 .0451 .lo08 .0254 .0418 

S 1820 

#1 .4633 .0354 .2090 .0329 .1164 .0678 .1596 
#2 .4644 .0351 .2092 .0329 .1162 .0678 .1595 

Elem Y - 3710 Zr3496 
Avge .7649 2.065 
SDev .0006 .003 
%RSD .0779 .1353 

#1 .7644 2.063 
#2 .7653 2.067 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 1169047 10000 _ _  

_ _  - -  _ _  - _  _ _  - -  
_ _  _ _  - -  _ _  - -  

_ _  _ -  _ _  _ _  
_ _  _ -  _ _  _ -  SDev 7922.424 .OOOOOOO - -  

%RSD .6776823 .OOOOOOO - -  _ _  _ _  - -  _ _  

_ _  _ _  - _  _ _  - -  1163445 10000 
1174649 10000 _ _  - -  _ -  _ _  - -  

#1 
#2 



Standardization Report 10/12/05 10:51:23 AM Page 1 

Method: DAILY2 

Element Wavelen 
Ag3280 328.068 
A13082 308.215 
As1890 189.042 
B 2496 249.678 
Ba4934 493.409 
Be3130 313.042 
Bi2230 223.061 
Ca3179 317.933 
Cd2265 226.502 
Co2286 228.616 
Cr2677 267.716 
Cu3247 324.753 
Fe2714 271.441 
K 7664 766.491 
La3988 398.853 
Li6707 670.784 
Mg2790 279.078 
Mn2576 257.610 
Mo2020 202.030 
Na3302 330.232 
Na5889 588.991 
Ni2316 231.604 
P 1782 178.287 
2203/1 220.351 
2203/2 220.352 
Pd3404 340.458 
S 1820 182.040 
Si32068 206.838 
Sc3613 361.384 
1960/1 196.021 
1960/2 196.022 
Si2881 288.158 
Pb220 220.353 
Se196 196.026 
Sn1899 189.989 
Sr4215 421.552 
Th2837 283.730 
Ti3349 334.941 
T11908 190.864 
U 4090 409.014 
V-2924 292.402 
W-2079 207.914 
Y-3710 371.030 
Zn2062 206.200 
Zr3496 349.621 

Slope = Conc (SIR) /IR 

High std 
clp std4 
c l p-s t dl 
c 1 p-s t d4 
c l p-s t d5 
c 1 p-s t d2 
clpIs t d2 
clp std5 
c l p-s t dl 
c 1 p-s t d3 
clp-std3 
c 1 p-s t d2 
clp-std2 
c l p-s t d 1 
c 1 p-s t d 1 
c l p-s t d6 
c l p-s t dl 
c l p-s t dl 
c l p-s t d3 
c l p-s t d5 
clp-stdl 
c l p-s t d6 
c 1 p-s t d2 
c l p-s t d5 
c lp-s t d4 
c lp-s t d4 
c 1 p-s t d6 
c 1 p-s t d6 
c l p-s t d4 
blk- 
clp std4 
clp-std4 - 
clp std5 
NONE 
NONE 
clp - std5 
clp std5 
c ~ D - S  t d6 
c 1:-s t d5 
c l p-s t d4 
clp-std6 
c 1 p-s t d3 
c 1 p-s t d6 
c 1 p-s t d6 
c 1 p-s t d3 
c 1 p-s - t d6 

Low std 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
b l k  
blk 
blk 
blk 
blk 
blk 
blk 
dark 
blk 
blk 
blk 
NONE 
NONE 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 
blk 

Slope 
24.8927 
466.369 
92.2869 
57.4759 
10.3107 
3.27596 
158.418 
219.013 
9.77515 
46.6820 
22.1330 
32.5101 
478.534 
319.366 
21.5801 
3.79690 
261.830 
10.0291 
30.7277 
6012.49 
22.1325 
29.5596 
536.206 
32.3026 
37.1555 
49.1178 
305.957 
64.7728 
.861566 
44.4618 
45.5023 
57.9422 
1.00000 
1.00000 
63.3257 
4.24529 
89.8080 
3.45789 
49.4149 
146.902 
48.1084 
31.3641 
13.0720 
33.4962 
5.29339 

Y-interc 
.000472 
- .  172788 
.004334 
- .  002179 
- .  000027 
.000246 
- .  000000 
- .002453 
.000063 
.000422 
- .  000114 
- .  010532 
- .  011956 
- .  073746 
- .  000744 
- .  000105 
- .  001240 
- .  000121 
.000741 
.815929 
-224892 
.000445 
- .015246 
- .  001002 
- .  000432 
- .004148 
- .  073815 
.070683 
. o o o o o o  
.007873 
- .  002882 
- .  096603 
. o o o o o o  
. o o o o o o  
.001091 
- .  000004 
- .  004527 
.000213 
.006259 
.032533 
.001389 
- .004717 
- .  000039 
- .  000087 
- .  001056 

010074 
ept Date Standardized 

10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 

*NOT STANDARDIZED 
*NOT STANDARDIZED 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 
10/12/05 10:47:32 



Analysis Report QC Standard 10/12/05 10:58:02 AM 

Method: DAILY2 Sample Name: icv/ccv 
Run Time: 10/12/05 10:53:27 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 
Units ppm 
Avge .9958 
SDev .OOll 
%RSD .lo92 

#I .9966 
#2 .9951 

Errors QC Pass 
Value 1.000 
Range 10.00 

Elem Ca3179 
Units ppm 
Avge 20.04 
SDev .02 
%RSD .lo57 

#1 20.02 
#2 20.05 

Errors QC Pass 
Value 20.00 
Range 10.00 

Elem La3988 
Units ppm 
Avge 4.908 
SDev .004 
%RSD .0746 

#l 4.911 
#2 4.906 

Errors QC Pass 
Value 5.000 
Range 10.00 

Elem Ni2316 
Units ppm 
Avge 4.970 
SDev .005 
%RSD .lo25 

#1 4.974 
#2 4.967 

Errors QC Pass 
Value 5.000 
Range 10.00 

Elem Sc3613 

A13082 
PPm 
9.818 
.010 
.0975 

9.824 
9.811 

QC Pass 
10.00 
10.00 

Cd2265 
PPm 
1.009 
.004 
.3942 

1.006 
1.012 

QC Pass 
1.000 
10.00 

Li6707 
PPm 
4.818 
.001 

.0280 

4.817 
4.819 

QC Pass 
5.000 
10.00 

P 1782 

5.093 
.035 
.6846 

5.117 
5.068 

QC Pass 
5.000 
10.00 

1960/1 

PPm 

As1890 
PPm 
5.119 
.008 

-1514 

5.113 
5.124 

QC Pass 
5.000 
10.00 

Co2286 
PPm 
5.070 
.004 
.0728 

5.072 
5.067 

QC Pass 
5.000 
10.00 

Mg2790 
PPm 
20.06 

.oo 
.0225 

20.06 
20.05 

QC Pass 
20.00 
10.00 

2203/1 
PPm 
4.966 
.024 
.4812 

4.949 
4.983 

NOCHECK 

1960/2 

B 2496 

4.819 
.018 
.3802 

4.806 
4.831 

QC Pass 
5.000 
10.00 

Cr2677 
PPm 
1.956 
.002 
.0768 

1.955 
1.957 

QC Pass 
2.000 
10.00 

Mn2576 
PPm 
1.012 
.001 
.0673 

1.013 
1.012 

QC Pass 
1.000 
10.00 

2203/2 
PPm 
4.965 
.029 

.5793 

4.986 
4.945 

NOCHECK 

PPm 

Si2881 

Operator: 

Ba4934 
PPm 
10.03 

.01 
.0646 

10.04 
10.03 

QC Pass 
10.00 
10.00 

Cu3247 
PPm 
2.022 

. o o o  
.0206 

2.022 
2.022 

QC Pass 
2.000 
10.00 

Mo2020 
PPm 
5.025 
.017 

.3479 

5.013 
5.038 

QC Pass 
5.000 
10.00 

Pd3404 
PPm 
1.003 

. o o o  
.0444 

1.003 
1.003 

QC Pass 
1.000 
10.00 

Pb220 

Be3 13 0 
PPm 
.9759 
.0011 
.1124 

.9752 

.9767 

QC Pass 
1.000 
10.00 

Fe2714 
PPm 
9.842 
.009 
.0888 

9.836 
9.848 

QC Pass 
10.00 
10.00 

Na3302 
PPm 
28.50 

.09 
.3273 

28.43 
28.56 

QC Pass 
30.00 
10.00 

S 1820 

.9997 

.0059 

.5904 

.9956 
1.004 

QC Pass 
1.000 
10.00 

Se196 

PPm 

Page 1 

010075 

Bi2230 
PPm 
5.004 
.011 

.2193 

5.012 
4.997 

QC Pass 
5.000 
10.00 

K 7664 

18.77 
.02 

.0914 

18.76 
18.78 

QC Pass 
20.00 
10.00 

Na5889 
PPm 
Q42.02 

.02 
.0463 

Q42.03 
Q42.00 

PPm 

QC Fail 
30.00 
10.00 

Sb2068 
PPm 
1.005 
.002 
.2390 

1.006 
1.003 

QC Pass 
1.000 
10.00 

Sn1899 



QC Standard 10/12/05 10:58:02 AM Page 2 

010076 
PPm PPm 
5.250 4.907 
-011 .004 

.2172 .0808 

Analysis Report 

PPm 
4.991 
.008 

.1562 

PPm 
4.966 
.011 
-2258 

Units %R 
Avge 100.7 
SDev .2 
%RSD .1529 

PPm PPm 
5.239 5.256 
,046 .040 
.8717 .7599 

5.258 4.904 
5.242 4.910 

#1 100.8 
#2 100.6 

5.207 5.284 
5.271 5.227 

4.997 
4.986 

4.973 
4.958 

NOCHECK NOCHECK QC Pass 
5.000 
10.00 

QC Pass 
5.000 
10.00 

QC Pass QC Pass 
5.000 5.000 
10.00 10.00 

Errors NOCHECK 
Value 
Range 

Elem Sr4215 
Units ppm 
Avge 5.061 
SDev .002 
%RSD .0435 

Th2837 Ti3349 
PPm PPm 
.9681 4.785 
.0011 .004 
.lo93 .0833 

T11908 
PPm 
5.207 
.007 

.1321 

U 4090 
PPm 
Q1.112 

.012 
1.121 

- U 2924 W 2079 

4.956 Ql. 116 
.003 .009 

.0694 .8323 

P h  PPm 

Q1.121 
Q1.103 

4.953 Ql. 109 
4,958 Q1.122 

#1 5.060 
#2 5.063 

.9688 4.782 

.9673 4.788 
5.202 
5.212 

Erro r s  QC Pass 
Value 5.000 
Range 10.00 

QC Pass QC Pass 
1.000 5.000 
10.00 10.00 

QC Pass 
5.000 
10.00 

QC Fail 
1.000 
10.00 

QC Pass QC Fail 
5.000 1.000 
10.00 10.00 

Y 3710 Elem - 
Units ppm 
Avge 5.014 
SDev .003 
%RSD .0644 

Zn2062 Zr3496 
PPm PPm 
1.017 4.881 
.001 .007 
.1270 .1459 

#1 5.012 
#2 5.017 

1.016 4.876 
1.018 4.886 

Errors QC Pass 
Value 5.000 
Range 10.00 

QC Pass QC Pass 
1.000 5.000 
10.00 10.00 



Analysis 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Report 

1 
*Counts 
sc 
361.384 
1168359 
1746.554 
.1494878 

1169594 
1167124 

QC Standard 

2 
Time 

_ _  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

3 
NOTUSED 
_ _  
_ _  
- -  
_ -  
_ _  

10/12/05 

4 5 

_ _  
_ _  

10: 58 :02 

NOTUSED 
_ _  
_ _  
_ _  
_ _  
_ -  

_ _  
_ _  

6 
010077 
7 
NOTUSED 



~~ 

Analysis Report Blank Sample 10/12/05 11:04:38 AM Page 1 

Method: DAILY2 Sample Name: icb/ccb 
Run Time: 10/12/05 11:00:04 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#l 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

Ag3280 
PPm 
- .  0000 
.OOlO 

3701. 

- .  0007 
.0006 

LC Pass 
.0050 
- .0050 

Ca3179 
PPm 
.0002 
.0013 
571.4 

- .  0007 
. O O l l  

LC Pass 
.0500 
- .  0500 

La3988 
PPm 
- .  0008 
,0015 

175.7 

- .  0019 
.0002 

LC Pass 
.0050 
- .  0050 

Ni2316 
PPm 
. o o o o  
.0009 
8691. 

- .  0006 
.0006 

LC Pass 
.0050 
- .  0050 

Sc3613 

A13082 
PPm 
.0039 
. o o o o  
.9708 

.0039 

.0040 

LC Pass 
.0500 
- .0500 

Cd2265 
PPm 
.OOOl 
. O O O l  
104.5 

. o o o o  

.0002 

LC Pass 
.0050 
- .  0050 

Li6707 
PPm 
.0002 
. o o o o  
3.171 

.0002 

.0002 

LC Pass 
.0050 
- .  0050 

P - 1782 
PPm 
,0048 
.0016 
32.65 

.0059 

.0037 

LC Pass 
.OlOO 
- .OlOO 

1960/1 

As1890 
PPm 
.0002 
.0015 
676.8 

.0013 
- .  0009 

LC Pass 
.0050 
- .0050 

Co2286 
PPm 
- .  0001 
.0009 

617.8 

- .  0008 
.0005 

LC Pass 
.0050 
- .  0050 
Mg2790 
PPm 
.0008 
.0041 
493.0 

- .0021 
.0038 

LC Pass 
.0500 
- .0500 

2203/1 
PPm 
.0020 
.0017 
85.10 

.0032 

.0008 

NOCHECK 

1960/2 

B - 2496 
PPm 
.0068 
.0009 
12.83 

.0074 

.0061 

LC Pass 
-0500 
- .  0500 

Cr2677 
PPm 
- .  0004 
.0002 

49.70 

- .  0005 
- .  0003 

LC Pass 
.0050 
- .  0050 
Mn2576 
PPm 
- .  0000 

. o o o o  
137.7 

- .  0000 
- .  0000 

LC Pass 
.0050 
- .  0050 

2203/2 
PPm 
- .  0016 
. O O O l  

4.583 

- .  0016 
- .  0017 

NOCHECK 

Si2881 

Operator: 

010078 

Ba4934 
PPm 
- .  0000 

. o o o o  
12.35 

- .  0000 
- .  0001 

LC Pass 
.0050 
- .  0050 

Cu3247 
PPm 
- .  0001 
.0002 

228.6 

- .  0002 
.OOOl 

LC Pass 
.0050 
- .  0050 
Mo2020 
PPm 
.0031 
.0011 
36.08 

.0039 

.0023 

LC Pass 
.0050 
- .0050 

Pd3404 
PPm 
.0009 
.0033 
376.3 

- .0015 
.0033 

LC Pass 
.0050 
- .0050 

Pb220 

Be3130 
PPm 
- .  0000 

. o o o o  
530.2 

- .  0000 
. o o o o  

LC Pass 
.0050 
- .  0050 

Fe2714 
PPm 
.0006 
.0203 
3595, 

- .  0138 
.0149 

LC Pass 
.0500 
- .  0500 

Na3302 
PPm 
- .  0333 
,1748 

525.4 

L-. 1569 
H.0903 

LC Pass 
.0500 
- .  0500 

S 1820 
PPm - .  0004 
.0008 

192.6 

.OOOl 
- .  0009 

LC Pass 
.OlOO 
- .  0100 

Se196 

Bi2230 
PPm 
- .  0008 
.0005 

67.12 

- .  0004 
- .  0012 

LC Pass 
.OlOO 
- .  0100 

K 7664 

- .  0011 
.0159 

1433. 

PPm 

- .0124 
.0101 

LC Pass 
.1000 
- .  1000 

Na5889 
PPm 
.0185 
.0017 
9.163 

.0173 

.0197 

LC Pass 
.0500 
- .  0500 

Sb2068 
PPm 
.0026 
,0005 
18.79 

.0030 

.0023 

LC Pass 
.OlOO 
- .  0100 

Sn1899 



Analysis Report Blank Sample 10/12/05 11:04:38 AM Page 2 

010079 
PPm 
.0011 
.0002 
13.98 

Units %R 

SDev .2 
%RSD .2231 

Avge 102.5 
PPm PPm 
.0043 . o o o o  

PPm PPm PPm 
.0013 - .0004 .0014 

.0013 . O O O l  
30.14 345.3 

.0042 .0006 .0004 
315.9 155.5 25.24 

#1 102.7 
#2 102.3 

.0052 - .  0000 

.0034 .O O O l  
- .  0016 . o o o o  .0017 
.0043 - .  0008 .0012 

.0013 

.OOlO 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK LC Pass LC Pass LC Pass 
.OlOO .0030 .0050 
- .  0100 - .  0030 - .  0050 

LC Pass 
.0050 
- .  0050 

Elem Sr4215 
Units ppm 
Avge . o o o o  
SDev . o o o o  
%RSD 45.11 

Th2837 Ti3349 
PPm PPm 
- .  0017 - .  0001 
.0007 . o o o o  

42.36 19.31 

T11908 U - 4090 V - 2924 W - 2079 
PPm PPm PPm PPm 
.0031 * 0077 - .  0008 .0028 
.O O O l  .0343 .0005 
1.602 446.1 64.40 

.0006 
21.51 

#1 . o o o o  
#2 . o o o o  

- .  0012 - .  0002 
- .0023 - .  0001 

.0031 - .  0165 - .  0012 

.0031 .0319 - .  0004 
.0033 
.0024 

Errors LC Pass 
High .0050 
Low - .  0050 

LC Pass LC Pass 
.OlOO -0050 
- .  0100 - .  0050 

LC Pass LC Pass LC Pass 
.O l O O  .loo0 -0050 
- .  0100 - .  1000 - .  0050 

LC Pass 
.OlOO 
- .  0100 

Elem Y - 3710 
Units ppm 
Avge - .  0001 
SDev . o o o o  
%RSD 92.02 

Zn2062 Zr3496 
PPm PPm 
.O O O l  - .  0003 
. O O O l  . O O O l  
153.9 41.95 

#1 - .  0001 
#2 - .  0000 

- . o o o o  - .  0004 
.O O O l  - .0002 

E r r o r s  LC Pass 
High .0050 
Low - .  0050 

LC Pass LC Pass 
.0050 .0050 
- .0050 - .  0050 



Analysis Report Blank Sample 

IntStd 1 2 3 
Mode *Counts Time NOTUSED 
Elem sc 
Wavlen 361.384 - -  _ _  
Avge 1189617 10000 _ _  
SDev 2542.756 .O O O O O O O  - -  
%RSD .2137458 .O O O O O O O  - -  

_ _  _ _  

1191415 10000 _ _  
1187819 10000 _ _  

#1 
#2 

4 

Page 3 10/12/05 11:04:38 AM 

5 6 0-60080 



Analysis Report QC Standard 

Method: DAILY2 Sample Name: c r i  
Run Time: 10/12/05 11: 04 :49 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 

Avge .0206 .lo61 .0225 
SDev .0006 .0033 .0008 
%RSD 3.089 3.101 3.354 

Units ppm PPm PPm 

#1 .0201 .lo38 .0230 
#2 .0210 .lo84 .0220 

Errors QC Pass QC Pass QC Pass 
Value .0200 .loo0 .0200 
Range 50.00 50.00 50.00 

Elem Ca3179 Cd2265 Co2286 
Units ppm PPm PPm 
Avqe .0041 .0105 .loo1 
SDev .O O l O  .0003 .0006 
%RSD 24.74 2.361 .5543 

#1 .0033 .0103 .lo05 
#2 .0048 .0107 .0997 

Errors NOCHECK QC Pass QC Pass 
Value .OlOO .loo0 
Range 50.00 50.00 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge - .  0005 .0714 - .  0013 
SDev . O O O l  . o o o o  .0015 
%RSD 17.80 .0581 114.9 

#1 - .  0005 .0714 - .  0003 
#2 - .  0004 .0714 - .  0024 

Errors NOCHECK QC Pass NOCHECK 
Value .loo0 
Range 50.00 

Elem Ni2316 P 1782 2203/1 
Units ppm PPm PPm 
Avge .0826 .0953 .0077 
SDev .0003 .0099 .0024 
%RSD .3774 10.41 30.59 

#1 .0829 .lo23 .0060 
#2 .0824 .0883 -0093 

Errors QC Pass QC Pass NOCHECK 
Value .0800 .loo0 
Range 50.00 50.00 

Elem Sc3613 1960/1 1960/2 

10/12/05 11:09:25 AM Page 1 

010081 Operator: 

B 2496 Ba4934 Be3130 Bi2230 

.lo35 .0205 .0098 .O O O l  

.0011 .O O O l  . o o o o  .0007 
1.039 .2932 .2378 668.1 

PPm PPm PPm PPm 

.lo27 .0205 .0098 .0006 

.lo42 .0206 .0098 - .  0004 

QC Pass QC Pass QC Pass NOCHECK 
-1000 .0200 .OlOO 
50.00 50.00 50.00 

Cr2677 Cu3247 Fe2714 K 7664 
PPm PPm PPm PPm 
.0196 .0493 .0809 - .  0087 
.0004 .0004 .0071 .0233 
2.047 .7341 8.792 268.2 

.0193 .0490 .0758 - .  0251 

.0199 .0495 .0859 .0078 

QC Pass QC Pass QC Pass NOCHECK 
.0200 .0500 .loo0 
50.00 50.00 50.00 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
.0305 .0216 - .  1854 .0157 
. o o o o  .0002 .3348 .0070 
.1149 .8247 180.6 44.31 

.0305 .0215 - .4222 .0108 

.0305 .0217 .0514 .0206 

QC Pass QC Pass NOCHECK NOCHECK 
.0300 .0200 
50.00 50.00 

2203/2 Pd3404 S - 1820 Sb2068 
PPm PPm PPm PPm 
.0038 - .  0003 .0082 .1245 
.0023 .0044 .0027 .0018 
61.65 1470. 32.57 1.480 

.0054 - .  0034 .0063 .1258 

.0021 .0028 .0101 .1232 

NOCHECK NOCHECK NOCHECK QC Pass 
.1200 
50.00 

Si2881 Pb220 Se196 Sn1899 



A n a l y s i s  R e p o r t  

U n i t s  %R 

S D e v  .6 
% R S D  . 5 9 8 8  

A v g e  1 0 2 . 0  

#1 1 0 2 . 4  
#2 1 0 1 . 6  

E r r o r s  NOCHECK 
V a l u e  
R a n g e  

E l e m  S r 4 2 1 5  
U n i t s  ppm 
A v g e  . 0 2 1 1  
SDev . o o o o  
%RSD . 0 2 1 9  

#1 . 0 2 1 1  
#2 . 0 2 1 1  

E r r o r s  QC P a s s  
Value . 0 2 0 0  
Range 5 0 . 0 0  

E l e m  Y 3 7 1 0  
U n i t s  pcm 
A v g e  . O O O l  
SDev .OOOl 
%RSD 1 5 7 . 2  

#1 - .  0 0 0 0  
# 2  .OOOl 

E r r o r s  NOCHECK 
Value  
R a n g e  

QC Standa rd  

PPm PPm 
.0102 . 0 1 0 9  
. 0 0 2 4  . 0 0 2 2  
2 4 . 0 4  1 9 . 9 2  

. 0 0 8 4  . 0 1 2 4  

. 0 1 1 9  . 0 0 9 3  

NOCHECK NOCHECK 

T h 2 8 3 7  T i 3 3 4 9  
PPm PPm 
- .  0 0 1 4  . 0 1 8 8  

. 0 0 0 4  . O O O l  
2 5 . 6 5  . 4 7 8 5  

- .  0 0 1 7  . 0 1 8 8  
- .  0 0 1 2  . 0 1 8 9  

NOCHECK QC P a s s  
. 0 2 0 0  
5 0 . 0 0  

Z n 2 0 6 2  Z r 3 4 9 6  
PPm PPm 
. 0 4 0 5  . 0 9 4 1  
. o o o o  . 0 0 0 5  
.lo11 . 5 4 7 1  

. 0 4 0 5  . 0 9 3 7  

. 0 4 0 6  . 0 9 4 5  

QC P a s s  QC P a s s  
. 0 4 0 0  .loo0 
5 0 . 0 0  5 0 . 0 0  

1 0 / 1 2 / 0 5  1 1 : 0 9 : 2 5  AM Page 2 

010082 
PPm PPm PPm PPm 
. l o 4 9  . 0 0 5 1  . 0 1 0 6  .1032 
. 0 0 1 2  . 0 0 0 8  . 0 0 0 6  .0005 
1 . 1 0 9  1 5 . 1 3  5 . 9 1 0  . 4 4 5 6  

.lo40 . 0 0 5 6  .0111 .1035 

. l o 5 7  . 0 0 4 5  . 0 1 0 2  .1029 

QC P a s s  QC P a s s  QC P a s s  QC P a s s  
.loo0 . 0 0 6 0  .OlOO .1000 
5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  

T 1 1 9 0 8  U - 4 0 9 0  U - 2 9 2 4  W 2 0 7 9  

. 0 2 2 2  . 1 9 8 1  . 0 9 8 6  . 0 0 0 6  

. 0 0 2 6  . 0 1 7 8  . 0 0 0 2  .0013 
1 1 . 9 3  8 . 9 9 6  . 1 6 7 2  2 3 2 . 0  

PPm PPm PPm PPm 

. 0 2 4 0  . 1855  . 0 9 8 7  . 0 0 1 5  
- 0 2 0 3  . 2 1 0 7  . 0 9 8 5  - .  0 0 0 4  

QC P a s s  QC P a s s  QC P a s s  NOCHECK 
. 0 2 0 0  . 2 0 0 0  .1000 
5 0 . 0 0  5 0 . 0 0  5 0 . 0 0  



Analysis 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#l 
#2 

Report 

1 
*Counts 
sc 
361.384 
1183866 
7009.549 
.5920895 

1188823 
1178910 

Standard 

10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

10/12/05 11:09:25 

5 
NOTUSED 

AM 3 

040083 



Analysis Report QC Standard 10/12/05 11:14:10 AM Page 1 

Method: DAILY2 Sample Name: icsa 
Run Time: 10/12/05 11:09:36 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010084 

Elem Ag3280 A13082 As1890 

Avge - .  0004 512.1 .0033 
SDev . o o o o  .6 .0006 
%RSD .5085 .1185 17.06 

Units ppm PPm PPm 
B 2496 
PPm 
- .  0146 
.OOOl 
.6600 

Ba4934 
PPm 
.0023 
. o o o o  
.8549 

Be3130 
PPm 
- .  0001 

. o o o o  
50.12 

Bi2230 
PPm 
.0011 
.OOOl 
12.22 

#l - .  0004 512.6 .0037 
#2 - .  0004 511.7 .0029 

- .  0147 
- .  0146 

.0023 

.0022 
- .  0001 
- .  0000 

.0012 

.OOlO 

Errors NOCHECK QC Pass NOCHECK 
Value 500.0 
Range 20.00 

NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Ca3179 Cd2265 Co2286 

Avge 460.0 - .  0006 .0005 
SDev 1.0 . o o o o  .0006 
%RSD .2193 6.335 133.4 

Units ppm PPm PPm 
Cr2677 
PPm 
- .  0003 
.0003 

75.25 

Cu3247 
PPm 
.0023 
.0007 
28.81 

Fe2714 
PPm 
191.8 

.4 
.1855 

K - 7664 
PPm 
.0175 
.0156 
89.35 

#1 460.7 - .  0006 . o o o o  
#2 459.2 - .  0006 .0009 

- .  0005 
- .  0002 

.0018 

.0028 
192.0 
191.5 

.0285 

.0064 

Errors QC Pass NOCHECK NOCHECK 
Value 500.0 
Range 20.00 

NOCHECK NOCHECK QC Pass 
200.0 
20.00 

NOCHECK 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge .0036 .0005 544.4 
SDev .0002 . O O O l  1.0 
%RSD 6.526 12.92 .1871 

Mn2576 
PPm 
- .  0035 

. o o o o  
1.190 

Mo2020 
PPm - .  0006 
.0017 

280.5 

Na3302 Na5889 
PPm 
.0147 
.0002 
1.236 

PPm 
.2348 
.2106 
89.67 

#I .0038 .0005 545.1 
#2 .0035 .0004 543.7 

- .0036 
- .  0035 

- .  0018 
.0006 

.3837 

.0859 
.0148 
.0146 

Errors NOCHECK NOCHECK QC Pass 

Range 20.00 
Value 500.0 

NOCHECK NOCHECK NOCHECK NOCHECK 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 

.0055 

.0041 
73.69 

PPm 
Sb2068 
PPm 
.0083 
,0023 
27.96 

Units ppm PPm PPm 
Avqe .0020 - .  0048 .0284 

PPm 
- .  0276 

PPm 
.0091 

SDev .0005 .0073 .0024 
%RSD 24.89 150.7 8.348 

.0003 
1.218 

.0012 
13.28 

#1 .0017 .0003 .0267 
#2 .0024 - .OlOO .0301 

- .0274 
- .  0279 

.0099 

.0082 
.0026 
.0084 

.0066 

.0099 

Errors NOCHECK NOCHECK NOCHECK 
Value 
Range 

NOCHECK NOCHECK NOCHECK NOCHECK 

1960/2 Si2881 Pb220 Se196 Sn1899 Elem Sc3613 1960/1 



A n a l y s i s  Report 

U n i t s  %R 
A v g e  9 2 . 3 5  
SDev . 4 4  
% R S D  . 4 7 4 4  

#1 9 2 . 0 4  
# 2  9 2 . 6 6  

E r r o r s  NOCHECK 
Value  
Range 

E l e m  S r 4 2 1 5  
U n i t s  p p m  
Avge . 0 1 6 5  
SDev . o o o o  
%RSD . 0 3 1 4  

#1 . 0 1 6 5  
#2 . 0 1 6 5  

E r r o r s  NOCHECK 
Value  
Range 

E l e m  Y 3 7 1 0  
U n i t s  p p m  
A v g e  . o o o o  
SDev . O O O l  
%RSD 1 4 4 8 .  

#1 - .  0 0 0 1  
#2 .OOOl 

E r r o r s  NOCHECK 
Value  
Range 

QC Standard 

P P m  P P m  
. 0 0 8 0  . 0 0 0 5  
. 0 0 2 2  . 0 0 4 2  
2 7 . 8 4  8 1 3 . 6  

. 0 0 9 6  - .  0 0 2 5  

. 0 0 6 4  . 0 0 3 5  

NOCHECK NOCHECK 

T h 2 8 3 7  T i 3 3 4 9  
P P m  P P m  
. 0 2 7 3  - .  0 0 1 1  
. 0 0 0 6  . O O O l  
2 . 3 2 3  1 0 . 5 3  

. 0 2 6 8  - .  0 0 1 2  

. 0 2 7 7  - .  0 0 1 0  

NOCHECK NOCHECK 

Zn2 0 6 2  Z r 3 4 9 6  
P P m  P P m  
. 0 0 7 0  - .  0 0 0 0  
. 0 0 0 3  . 0 0 0 2  
3 . 5 7 9  2 0 0 2 .  

. 0 0 6 9  .OOOl 

. 0 0 7 2  - .  0 0 0 1  

NOCHECK NOCHECK 

1 0 / 1 2 / 0 5  1 1 : 1 4 : 1 0  AM Page 2 

01 0085 - 
P P m  P P m  P P m  P P m  
- .  0 0 6 7  - .  0 0 8 9  - .  0 0 3 5  . 0 0 3 0  

. 0 0 1 8  . 0 0 0 6  . 0 0 2 1  .0008 
2 6 . 0 2  6 . 3 2 5  6 9 . 0 4  2 3 . 3 0  

- .  0 0 5 5  - .  0 0 9 3  . 0 0 1 5  - .  0 0 2 9  
- .  0 0 8 0  - .  0 0 8 5  . 0 0 4 5  - .  0 0 4 1  

NOCHECK NOCHECK NOCHECK NOCHECK 

T 1 1 9 0 8  U - 4 0 9 0  V - 2 9 2 4  W - 2 0 7 9  
P P m  P P m  P P m  P P m  
- 0 0 3 5  . 0 1 9 5  . O O O l  . 0 0 1 3  
. 0 0 2 6  . 0 0 5 8  . 0 0 0 4  . 0 0 3 3  
7 4 . 9 1  2 9 . 8 9  3 7 6 . 4  2 5 2 . 2  

. 0 0 1 6  . 0 2 3 6  - .  0 0 0 2  . 0 0 3 6  

. 0 0 5 3  . 0 1 5 4  .0004 - .  0 0 1 0  

NOCHECK NOCHECK NOCHECK NOCHECK 



Ana 1 ys i s 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Report 

1 
*Counts 
sc 
361.384 
1071908 
5072.784 
.4732481 

1068321 
1075495 

Standard 

10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

10/12/05 

4 5 

11:14: 10 

6 

AM 

010086 
7 

_ _  
_ _  



Analysis Report QC Standard 10/12/05 11:18:55 AM Page 1 

Method: DAILY2 Sample Name: icsab 
Run Time: 10/12/05 11:14:21 
Comment : 
Mode: CONC Corr. Factor: 1 

010087 Operator: 

A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 Elem Ag3280 

Avge 1.109 502.3 1.046 1.031 .5346 .4810 .0018 
SDev .002 .9 .001 .002 .0008 .0002 .0006 
%RSD .1843 .1846 .0486 .2128 .1545 .0363 34.48 

Units ppm PPm PPm Pi% PPm PPm PPm 

#l 1.110 503.0 1.046 1.029 .5351 .4809 .0023 
#2 1.108 501.7 1.046 1.032 .5340 .4812 .0014 

Errors QC P a s s  QC Pass QC Pass QC Pass QC Pass QC Pass NOCHECK 
Value 1.000 500.0 1.000 1.000 .5000 .5000 
Range 20.00 20.00 20.00 20.00 20.00 20.00 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge 448.8 .9588 .4841 .4766 .5586 187.5 - .  0292 
SDev . o  . o o o o  .0008 .0005 . o o o o  .1 .0087 
%RSD .0036 .0027 .1673 .lo98 .0014 .0312 29.68 

#1 448.8 .9589 .4847 .4762 .5586 187.5 - .  0353 
#2 448.8 .9588 .4835 .4769 .5586 187.6 - .  0231 

Errors QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass NOCHECK 
Value 500.0 1.000 .5000 .5000 
Range 20.00 20.00 20.00 

.5000 200.0 
20.00 20.00 20.00 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0031 1.223 533.3 .4897 1.016 .2668 .O O O l  
SDev .0002 .001 .4 .0006 .002 .0051 . o o o o  
%RSD 6.820 .0946 .0710 .1125 .1990 1.908 61.18 

#1 .0029 1.223 533.1 .4893 1.015 .2704 .OOOl 
#2 .0032 1.222 533.6 .4901 1.018 .2632 . o o o o  

Errors NOCHECK NOCHECK QC Pass QC Pass QC Pass NOCHECK NOCHECK 
Value 500.0 .5000 1.000 
Range 20.00 20.00 20.00 

Elem Ni2316 P - 1782 2203/1 2203/2 Pd3404 S - 1820 Sb2068 

Avge .9434 1.019 1.004 .9552 .0049 .0129 1.057 
SDev .0007 .011 .006 .0051 .0008 .0160 .OOl 
%RSD ,0704 1.036 .5626 .5341 16.25 123.9 .lo45 

Units ppm PPm PPm PPm PPm PPm PPm 

.0242 1.058 
.9516 .0054 .0016 1.056 

#1 .9429 1.011 1.000 .9588 .0043 
#2 .9439 1.026 1.008 

Errors QC Pass NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK QC Pass 
Value 1.000 1.000 
Range 20.00 20.00 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 



Analys is  Report 

Units % R  
A v g e  95.03 
SDev .14 
% R S D  .1472 

#1 95.13 
#2 94.93 

Errors NOCHECK 
Value 
R a n g e  

E l e m  Sr4215 
Units p p m  
A v g e  1.058 
SDev . o o o  
% R S D  .0460 

#1 1.059 
#2 1.058 

Erro r s  QC P a s s  
V a l u e  1.000 
Range 20.00 

E l e m  Y - 3710 
Units p p m  

SDev -0001 
%RSD 70.14 

Avge - .  0 0 0 1  

#1 - .  0002 
#2 - .  0001 

Errors NOCHECK 
Value  
Range 

QC Standard 

P P m  P P m  
1.023 1.018 
.015 .012 

1.494 1.161 

1.012 1.026 
1.034 1.010 

NOCHECK NOCHECK 

Th2837 Ti3349 
P P m  P P m  
.0258 .9548 
.0018 .0006 
6.778 .0605 

0270 .9552 
0245 .9544 

NOCHECK NOCHECK 

Zn2062 Zr3496 
P P m  P P m  
.9644 .9459 
.0020 .0019 
.2100 .1989 

.9630 .9446 

.9659 .9473 

QC P a s s  QC P a s s  
1 . 0 0 0  1.000 
20.00 20.00 

10/12/05 11:18:55 AM Page 2 

010088 
P P m  P P m  P P m  P P m  
1.038 .9716 1.020 .9990 
.001 .0015 .003 .OOlO 
.0615 .1562 .2733 .1008 

1.038 .9727 1.022 .9983 
1.039 .9705 1.018 .9997 

QC P a s s  QC Pass QC P a s s  QC Pass 
1.000 1.000 1 . 0 0 0  1.000 
20.00 20.00 20.00 20.00 

T11908 U 4090 U 2924 W 2079 

.9968 .9583 .4989 .0051 
.0030 .0060 .0105 .OOOl 

.5965 1.100 .0184 58.13 

P P m  P P m  P P m  P P m  

.9926 .9658 .4990 .0030 
1.001 .9509 .4988 .0072 

QC Pass QC Pass QC P a s s  NOCHECK 
1.000 1 . 0 0 0  .5000 
20.00 20.00 20.00 



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 1102906 
SDev 1554.221 
%RSD .1409205 

#1 1104005 
#2 1101807 

QC Standard 

2 3 
Time NOTUSED 

_ _  - -  
10000 _ _  
. o o o o o o o  - -  
. o o o o o o o  - -  

10000 _ _  
10000 _ _  

10/12/05 11:18:55 AM Page 3 
010089 

4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 

Method: DAILY2 
Run Time: 10/12/05 
Comment : 
Mode: CONC Corr. 

Elem Ag3280 
Units ppm 
Avge .9978 
SDev .0004 
%RSD .0405 

#1 .9981 
# 2  .9975 

Errors QC Pass 
Value 1.000 
Range 10.00 

Elem Ca3179 
Units ppm 
Avge 19.87 
SDev .01 
%RSD .0715 

#1 19.86 
#2 19.88 

Errors QC Pass 
Value 20.00 
Range 10.00 

Elem La3988 
Units ppm 
Avge 4.910 
SDev .001 
%RSD .0223 

#1 4.911 
#2 4.909 

Errors QC Pass 
Value 5.000 
Range 10.00 

Elem Ni2316 
Units ppm 
Avge 4.946 
SDev .008 
%RSD .1567 

#1 4.951 
#2 4.940 

Errors QC Pass 
Value 5.000 
Range 10.00 

Elem Sc3613 

QC Standard 10/12/05 11:27:24 AM 

Sample Name: icv/ccv 
11:22:49 

Factor: 1 

A13082 
PPm 
9.776 
.010 
.lo42 

9.783 
9.768 

QC Pass 
10.00 
10.00 

Cd2265 
PPm 
1.007 
.001 
.0613 

1.006 
1.007 

QC Pass 
1.000 
10.00 

Li6707 
PPm 
4.806 
.018 
.3790 

4.793 
4.819 

QC Pass 
5.000 
10.00 

P 1782 

5.077 
.054 

1.062 

5.039 
5.115 

QC Pass 
5.000 
10.00 

1960/1 

PPm 

As1890 
PPm 
5.118 
.009 
.1833 

5.111 
5.125 

QC Pass 
5.000 
10.00 

Co2286 
PPm 
5.059 
.002 
.0486 

5.061 
5.057 

QC Pass 
5.000 
10.00 

Mg2790 
PPm 
20.01 

.02 
.1227 

20.03 
19.99 

QC Pass 
20.00 
10.00 

2203/1 
PPm 
4.943 
.018 
.3696 

4.956 
4.930 

NOCHECK 

1960/2 

B 2496 

4.825 
.011 
.2242 

4.818 
4.833 

QC Pass 
5.000 
10.00 

Cr2677 
PPm 
1.952 

. o o o  
.0067 

1.952 
1.952 

QC Pass 
2.000 
10.00 

Mn2576 
PPm 
1.012 
.001 
.0649 

1.012 
1.011 

QC Pass 
1.000 
10.00 

2203/2 
PPm 
4.933 
.008 
.1605 

4.928 
4.939 

NOCHECK 

P& 

Si2881 

Operator: 

Ba4934 
PPm 
10.04 

.01 
.0506 

10.03 
10.04 

QC Pass 
10.00 
10.00 

Cu3247 
PPm 
2.032 
.004 
.1942 

2.035 
2.029 

QC Pass 
2.000 
10.00 

Mo2020 
PPm 
5.031 
.008 

.1551 

5.026 
5.037 

QC Pass 
5.000 
10.00 

Pd3404 
PPm 
1.003 
.001 
.1275 

1.004 
1.002 

QC Pass 
1.000 
10.00 

Pb220 

Be3130 
PPm 
.9748 
.0008 
.0813 

.9754 

.9742 

QC Pass 
1.000 
10.00 

Fe2714 
PPm 
9.770 

. o o o  
-0023 

9.770 
9.771 

QC Pass 
10.00 
10.00 

Na3302 
PPm 
28.55 

.05 
.1831 

28.58 
28.51 

QC Pass 
30.00 
10.00 

S 1820 

1.001 
.015 

1.464 

.9902 
1.011 

QC Pass 
1.000 
10.00 

Se196 

Pi% 

Page 1 

010090 

Bi2230 
PPm 
4.996 
.013 
.2520 

5.005 
4.988 

QC Pass 
5.000 
10.00 

K 7664 

18.85 
.06 

.3116 

18.81 
18.89 

QC Pass 
20.00 
10.00 

Na5889 
PPm 
Q42.05 

.15 
.3496 

Q41.95 
442.16 

PPm 

QC Fail 
30.00 
10.00 

Sb2068 
PPm 
1.004 
.001 
.1398 

1.005 
1.003 

QC Pass 
1.000 
10.00 

Sn1899 



A n a l y s i s  Report 

U n i t s  
A v g e  
SDev  
%RSD 

#1 
#2 

E r r o r s  
Va lue  
Range 

E l e m  
U n i t s  
A v g e  
S D e v  
%RSD 

#1 
# 2  

E r ro r s  
V a l u e  
Range 

E l e m  
U n i t s  
A v g e  
SDev  
%RSD 

#1 
# 2  

E r r o r s  
Va lue  
Range 

% R  
1 0 1 . 7  

.1 
. 0 9 0 6  

1 0 1 . 7  
101. a 

NOCHECK 

S r 4 2 1 5  
PPm 
5 . 0 5 8  

. 0 0 4  
. 0 7 4 0  

5 . 0 6 1  
5 . 0 5 6  

QC P a s s  
5 . 0 0 0  
1 0 . 0 0  

Y 3 7 1 0  

5 . 0 1 6  
.001 

. 0 1 6 6  

5 . 0 1 6  
5 . 0 1 7  

QC P a s s  
5 . 0 0 0  
1 0 . 0 0  

PPm 

QC S t a n d a r d  

PPm 
5 . 2 5 5  

, 0 0 9  
. 1 7 1 2  

5 . 2 6 1  
5 . 2 4 9  

NOCHECK 

T h 2 8 3 7  
PPm 

. 0 0 0 9  

. 0 8 9 5  

. 9 6 a i  

. 9 6 a 7  

. 9 6 7 5  

QC P a s s  
1 . 0 0 0  
1 0 . 0 0  

Z n 2 0 6 2  
PPm 
1 . 0 1 2  

. 0 0 2  
. 1 9 6 0  

1 . 0 1 1  
1 . 0 1 4  

QC P a s s  
1 . 0 0 0  
1 0 . 0 0  

PPm 
5 . 2 3 4  
.005 

. 0 9 4 1  

5 . 2 3 0  
5 . 2 3 7  

NOCHECK 

T i 3 3 4 9  
PPm 
4 . 7 8 7  

. o o o  
. 0 0 0 6  

4 . 7 8 7  
4 . 7 8 7  

QC P a s s  
5 . 0 0 0  
1 0 . 0 0  

Z r 3 4 9 6  
PPm 
4 . 8 7 8  

. o o a  

4 .  8 8 4  

. 1 5 7 3  

4 . 8 7 3  

QC P a s s  
5 . 0 0 0  
1 0 . 0 0  

1 0 / 1 2 / 0 5  1 1 : 2 7 : 2 4  AM 

PPm 
5 . 0 0 6  

. 0 0 7  
. 1 4 4 6  

5 . 0 1 1  
5 . 0 0 1  

QC P a s s  
5 . 0 0 0  
1 0 . 0 0  

T 1 1 9 0 8  
PPm 
5 . 1 9 4  

. 3 4 5 0  
. 018 

5 . 1 8 2  
5 . 2 0 7  

QC P a s s  
5 . 0 0 0  
1 0 . 0 0  

PPm 
4 . 9 3 6  
.001 

. 0 1 6 3  

4 . 9 3 7  
4 . 9 3 6  

QC P a s s  
5 . 0 0 0  
1 0 . 0 0  

U 4 0 9 0  

1 . 0 9 6  
. 0 1 5  

1 . 3 7 2  

1 . 0 8 5  
Q 1 . 1 0 6  

PPm 

QC P a s s  
1 . 0 0 0  
1 0 . 0 0  

PPm 
5 . 2 4 1  

. o o o  
. 0 0 5 4  

5 . 2 4 1  
5 . 2 4 1  

QC P a s s  
5 . 0 0 0  
1 0 . 0 0  

U 2 9 2 4  
PPm 
4 . 9 5 5  

. 0 0 4  

- 

.0a41 

4 . 9 5 8  
4 . 9 5 2  

QC P a s s  
5 . 0 0 0  
1 0 . 0 0  

Page 2 

QB091. 
4 . 9 0 4  

. 0 0 3  
. 0 5 1 5  

4 . 9 0 6  
4 . 9 0 2  

QC P a s s  
5 . 0 0 0  
1 0 . 0 0  

W 2 0 7 9  
PPm 

Q 1 . 1 1 4  
.001 

, 0 7 9 9  

Q 1 . 1 1 4  
Q1.115 

QC F a i l  
1 , 0 0 0  
1 0 . 0 0  



Analysis Report 

IntStd 1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 1180768 
SDev 1191.475 
%RSD .lo09068 

#l 1179925 
#2 1181610 

QC Standard 

2 3 
Time NOTUSED 

_ _  - -  
10000 - _  
. o o o o o o o  - -  
. o o o o o o o  - -  

10000 _ _  
10000 - -  

10/12/05 11:27:24 AM 

4 5 6 
NOTUSED NOTUSED NOTUSED 
_ _  - _  _ _  

Page 3 
010092 
7 
NOTUSED 
- -  



~ 

Analysis Report Blank Sample 10/12/05 11:34:00 AM 

Method: DAILY2 Sample Name: icb/ccb 
Run Time: 10/12/05 11:29:26 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

Elem Ag3280 
Units ppm 
Avge - .  0000 
SDev .0004 
%RSD 852.0 

#1 - .  0003 
#2 .0002 

Errors LC Pass 
High .0050 
Low - .  0050 

Elem Ca3179 
Units ppm 
Avge .0008 
SDev .0004 
%RSD 49.34 

#1 .0005 
#2 .0011 

Errors LC Pass 

Low - .  0500 
High .0500 

Elern La3988 
Units ppm 
Avge - .  0004 
SDev .0007 
%RSD 191.9 

#1 .O O O l  
#2 - .  0009 
Errors LC Pass 
High ,0050 
Low - .  0050 

Elem Ni2316 
Units ppm 
Avge .0008 
SDev .0008 
%RSD 100.1 

#1 .0013 
#2 .0002 

Errors LC Pass 
High .0050 
Low - .  0050 

A13082 
PPm 
.0018 
.0016 
89.65 

.0030 

.0007 

LC Pass 
.0500 
- .  0500 

Cd2265 
PPm 
.0002 
.O O O l  
57.69 

.0003 

.O O O l  

LC Pass 
.0050 
- .  0050 
Li6707 
PPm 
.OOOl 
. o o o o  
17.10 

.O O O l  

.OOOl 

LC Pass 
.0050 
- .  0050 

P 1782 

- .  0051 
.0080 

156.7 

.0006 

PPm 

L-. 0107 

LC Pass 
.OlOO 
- .OlOO 

Elem Sc3613 1960/1 

As1890 
PPm 
.0019 
.0016 
85.99 

.0030 

.0007 

LC Pass 
.0050 
- .  0050 

Co2286 
PPrn 
.0006 
.OOOl 
8.907 

.0007 

.0006 

LC Pass 
.0050 
- .  0050 
Mg2790 
PPm 
- .  0023 
.OOOl 

2.139 

- .  0023 
- .  0023 
LC Pass 
.0500 
- .  0500 

2203/1 
PPm 
.OOlO 
.0036 
366.6 

- .0016 
.0035 

NOCHECK 

1960/2 

B 2496 

.0077 

. o o o o  

.2824 

.0077 

.0077 

LC Pass 
.0500 
- .  0500 

Cr2677 
PPm 
.0004 
.0004 
121.4 

.O O O l  

.0007 

Pi% 

LC Pass 
.0050 
- .  0050 

Mn2576 
PPm 
. o o o o  
. o o o o  
101.6 

. o o o o  

. o o o o  

LC Pass 
.0050 
- .  0050 
2203/2 
PPm 
.O O O l  
.0009 
1077. 

.0007 
- .  0006 

NOCHECK 

Si2881 

Ba4934 
PPm 
. o o o o  
. o o o o  
28.38 

. o o o o  

.OOOl 

LC Pass 
.0050 
- .  0050 

Cu3247 
PPm 
.0002 
.O O O l  
63.57 

.OOOl 
-0003 

LC Pass 
.0050 
- .  0050 

Mo2020 
PPm 
.0031 
.0003 
10.64 

.0034 

.0029 

LC Pass 
.0050 
- .  0050 
Pd3404 
PPm 
.0003 
.0029 
879.5 

- .  0017 
.0024 

LC Pass 
.0050 
- .  0050 

Be3130 
PPm 
- .  0000 

. o o o o  
149.9 

. o o o o  
- .  0000 

LC Pass 
.0050 
- .  0050 
Fe2714 
PPm 
.0053 
.0045 
84.75 

.0021 

.0085 

LC Pass 
.0500 
- .  0500 
Na3302 
PPm 
L- .1691 

.1772 
104.8 

L- .2944 
- .  0439 
LC Low 
.0500 
- .  0500 

S 1820 
Pi% 
H. 0101 
.0017 
17.03 

.0089 
H.0113 

LC High 
.OlOO 
- .  0100 

Pb220 Se196 

Page 1 

010093 

Bi2230 
PPm 
.0056 
.0008 
13.61 

.0062 

.0051 

LC Pass 
.OlOO 
- .  0100 

K 7664 
PPm - .  0008 
.0085 

1082. 

- .  0068 
.0052 

LC Pass 
.1000 
- .  1000 

Na5889 
PPm 
.0161 
.0060 
37.34 

.0118 

.0204 

LC Pass 
.0500 
- .  0500 

Sb2068 
PPm 
.0049 
.0004 
8.256 

.0046 

.0052 

LC Pass 
.OlOO 
- .  0100 
Sn1899 



A n a l y s i s  Report  

U n i t s  % R  
A v g e  1 0 2 . 4  
SDev .1 
% R S D  . 1 2 5 1  

#1 1 0 2 . 3  
# 2  1 0 2 . 5  

E r r o r s  NOCHECK 
High 
Low 

E l e m  S r 4 2 1 5  
U n i t s  ppm 
A v g e  . o o o o  
S D e v  . o o o o  
%RSD 3 9 . 9 4  

#1 .OOOl 
#2 . o o o o  

E r r o r s  LC P a s s  
H i g h  . 0 0 5 0  
Low - .  0050 
E l e m  Y 3 7 1 0  
U n i t s  pPm 
A v g e  . 0 0 0 1  
SDev . o o o o  
%RSD 3 2 . 3 2  

#1 .OOOl 
#2 .OOOl 

E r r o r s  LC P a s s  
High . 0 0 5 0  
Low - .  0 0 5 0  

B l a n k  Sample 

PPm PPm 
. 0 0 2 8  - .  0 0 1 0  
. 0 0 4 2  . 0 0 1 6  
1 5 0 . 0  1 5 9 . 3  

- . 0 0 0 2  . O O O l  
. 0 0 5 7  - . 0 0 2 1  

NOCHECK NOCHECK 

T h 2 8 3 7  T i 3 3 4 9  
PPm PPm - .  0 0 1 9  . O O O l  

. 0 0 0 6  , 0 0 0 0  
3 2 . 9 2  2 0 . 2 4  

- .  0 0 2 3  . O O O l  
- .  0 0 1 4  . O O O l  

LC P a s s  LC P a s s  
.OlOO .0050 
- .OlOO - .  0 0 5 0  

Z n 2 0 6 2  Z r 3 4 9 6  
PPm PPm 
- . o o o o  .0003 
. O O O l  . O O O l  

1 3 2 . 9  4 7 . 6 3  

- .  0 0 0 1  . 0 0 0 4  
- ,  0 0 0 0  . 0 0 0 2  

LC P a s s  LC P a s s  
. 0 0 5 0  . 0 0 5 0  
- .  0 0 5 0  - .  0 0 5 0  

1 0 / 1 2 / 0 5  1 1 : 3 4 : 0 0  AM Page 2 

010094 
PPm PPm PPm PPm 
- .  0 0 1 5  . 0 0 0 4  . 0 0 0 3  . 0 0 2 2  

. 0 0 0 2  . 0 0 0 6  .0003 . 0 0 0 4  
1 2 . 0 9  1 4 4 . 3  1 2 2 . 9  2 0 . 4 3  

- .  0 0 1 6  - .  0 0 0 0  . o o o o  .0019 
- .  0 0 1 3  . 0 0 0 8  . 0 0 0 5  . 0 0 2 5  

LC P a s s  LC P a s s  LC P a s s  LC P a s s  
. 0 1 0 0  .0030 .0050 .0050 
- .  0 1 0 0  - .  0 0 3 0  - .0050 - .  0050 

T I 1 9 0 8  U - 4 0 9 0  U 2 9 2 4  W 2 0 7 9  

.0005 . 0 1 3 6  . 0 0 0 3  . 0 0 2 0  

.0008 . 0 0 2 6  . 0 0 0 7  . 0 0 1 7  
1 5 4 . 8  1 9 . 0 8  2 6 6 . 6  8 7 . 5 0  

PPm PPm PPm PPm 

.0011 . 0 1 5 5  - .  0 0 0 2  . 0 0 3 2  
- .  0 0 0 0  .0118 . 0 0 0 7  . 0 0 0 7  

LC P a s s  LC P a s s  LC P a s s  LC P a s s  
.OlOO . l o o 0  .0050 .OlOO 
- .  0100 - .  1000 - .  0050 - .  0100 



Analysis 

I n t S t d  
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Report 

1 
*Counts 
sc 
361.384 
1188290 
1436.841 
.1209167 

1187274 
1189306 

Blank 

2 
Time 

10000 

Sample 

3 
NOTUSED 

. o o o o o o o  - -  

. o o o o o o o  - -  

10000 _ _  
10000 _ _  

10/12/05 

4 5 

11 :34: 00 AM 

6 

Page 3 

010095 
7 



Analysis Report 

Method: DAILY2 Sample Name: pbw-Kl2H1 
Run Time: 10/12/05 11:34:11 
Comment : 
Mode: CONC Corr 

Elem Ag3280 
Units ppm 
Avge .0005 
SDev . o o o o  
%RSD 7.452 

#1 .0005 
#2 .0006 

Errors LC Pass 
High .0050 
Low - .  0050 

Elem Ca3179 
Units ppm 
Avge .0016 
SDev .O O O l  
%RSD 8.706 

#1 .0016 
#2 .0015 

Erro r s  LC Pass 
High .0500 
Low - .  0500 

Elem La3988 
Units ppm 
Avge .O O O l  
SDev .0003 
%RSD 202.3 

#l - .  0001 
#2 .0003 

Errors LC Pass 
High .0050 
Low - .  0050 

Elem Ni2316 
Units ppm 
Avge .0003 
SDev .0005 
%RSD 165.8 

#1 .0007 
#2 - .  0001 

Errors LC P a s s  
High .0050 
Low - .  0050 

Elem Sc3613 

Factor: 1 

A13082 
PPm 
.0051 
.0011 
21.83 

.0043 
,0059 

LC Pass 
.0500 
- .  0500 

Cd2265 
PPm 
.0003 
. o o o o  
9.519 

. 0 0 0 3  

.0003 

LC Pass 
.0050 
- .  0050 

Li6707 
PPm 
.O O O l  
. o o o o  
3.816 

.O O O l  

. O O O l  

LC Pass 
.0050 
- .  0050 

P 1782 
PPm 
.OOlO 
.0012 
127,O 

. O O O l  

.0018 

LC P a s s  
.OlOO 
- .  0100 

1960/1 

- 

10/12/05 11:38:45 AM 

As1890 
PPm 
- .  0006 
.0005 

85.78 

- .  0002 
- .  0009 

LC Pass 
.0050 
- .  0050 

Co2286 
PPm 
.0003 
fO001 
43.85 

.0002 

.0004 

LC Pass 
.0050 
- .  0050 
Mg2790 
PPm 
.0024 
.0035 
144.9 

- .  0001 
.0048 

LC Pass 
.0500 
- .  0500 

2203/1 
PPm 
- .  0013 
.0022 

171.4 

.0003 
- .  0028 
NOCHECK 

1960/2 

B 2496 

-0037 
.0006 
17.21 

.0041 

.0032 

LC Pass 
.0500 
- .  0500 

Cr2677 
PPm 
.0003 
.0007 
228.0 

.0008 
- .  0002 

LC Pass 
.0050 
- .  0050 

Mn2576 
PPm 
. o o o o  
,0001 
4409. 

.O O O l  
- .  0001 

LC Pass 
.0050 
- .  0050 

2203/2 
PPm 
.O O O l  
.0006 
830.9 

.0005 

PPm 

- .  0004 

NOCHECK 

Si2881 

Operator: 

Ba4934 
PPm - .  0000 

. o o o o  
139.0 

- .  0000 
- .  0001 

LC Pass 
.0050 
- .0050 

Cu3247 
PPm 
.OOOl 
.0002 
239.5 

.0002 
- .  0000 

LC Pass 
.0050 
- .  0050 

Mo2020 
PPm 
.0018 
.0005 
25.71 

.0021 

.0015 

LC Pass 
-0050 
- .  0050 

Pd3404 
PPm 
.0020 
,0007 
33.79 

.0025 

.0015 

LC Pass 
.0050 
- .0050 

Pb220 

Be3130 
PPm 
. o o o o  
. o o o o  
48.66 

. o o o o  

. o o o o  

LC Pass 
.0050 
- .  0050 

Fe2714 
PPm 
.0127 
. o o o o  
.2342 

.0127 

.0127 

LC Pass 
.0500 
- .  0500 

Na3302 
PPm 
H. 1197 
.1487 
124.2 

.0146 
H.2249 

LC High 
.0500 
- .  0500 

S 1820 

.0048 

.0014 
29.68 

.0038 

.0058 

LC Pass 
.OlOO 
- .  0100 
Se196 

PPm 

Page 1 

010096 

Bi2230 
PPm 
.0022 
.0016 
72.41 

.0034 

.0011 

LC Pass 
.OlOO 
- .  0100 

K 7664 

.0098 

.0063 
64.63 

.0142 

.0053 

LC Pass 
.1000 
- .  1000 

Na5889 
PPm 
.0215 
.0026 
11.93 

.0197 

.0233 

LC Pass 
.0500 
- .  0500 
Sb2068 
PPm 
-0036 
.0005 
13.59 

.0040 

.0033 

LC Pass 
.OlOO 
- .  0100 

Sn1899 

PPm 



A n a l y s i s  Report 1 0 / 1 2 / 0 5  1 1 : 3 8 : 4 5  AM Page 2 

U n i t s  %R 
A v g e  1 0 2 . 5  
SDev . 3  
%RSD . 2 8 8 8  

PPm 
. 0 0 0 9  

PPm 
- .  0 0 0 4  

. 0 0 1 6  
4 0 1 . 1  

PPm PPm 
- .  0 0 0 1  - .  0 0 0 4  . o o o o  . 0 0 1 9  

. o o o o  .0011 . o o o o  . 0 0 0 6  
3 3 . 5 9  3 1 8 . 4  3 2 . 3 1  3 0 . 3 2  

. 0 0 3 3  
3 7 0 . 6  

#1 1 0 2 . 3  
# 2  1 0 2 . 7  

. 0 0 3 2  
- . 0 0 1 4  

- .  0 0 1 6  
. 0 0 0 7  

- .  0 0 0 1  . 0 0 0 4  . o o o o  .0015 
- .  0 0 0 1  - .  0 0 1 2  . o o o o  . 0 0 2 3  

E r r o r s  NOCHECK 
High 
Low 

NOCHECK NOCHECK LC P a s s  LC P a s s  LC P a s s  LC P a s s  
.OlOO . 0 0 3 0  . 0 0 5 0  . 0 0 5 0  
- .  0 1 0 0  - .  0 0 3 0  - .  0 0 5 0  - .  0050 

E l e m  S r 4 2 1 5  T h 2 8 3 7  T i 3 3 4 9  
PPm 
. o o o o  
.OOOl 
4 7 1 . 0  

T 1 1 9 0 8  U 4 0 9 0  V 2 9 2 4  W 2 0 7 9  

, 0 0 2 1  . 0 2 1 8  - .  0 0 0 7  . 0 0 2 0  
. 0 0 2 7  . 0 0 2 6  . 0 0 0 4  . 0 0 3 0  

1 1 . 8 8  5 2 . 8 3  1 4 9 . 0  1 3 2 . 6  

PPm PPm PPm PPm U n i t s  ppm 
A v g e  . o o o o  

PPm 
- . 0 0 0 3  

. 0 0 0 9  
3 0 7 . 4  

SDev . o o o o  
%RSD 8 3 . 0 3  

#1 . o o o o  
#2 . o o o o  

- .  0 0 1 0  
. 0 0 0 4  

. O O O l  
- .  0000 

. 0 0 4 0  . 0 2 3 6  - .  0 0 0 4  . 0 0 4 1  

.OOOl . 0 2 0 0  - .  0 0 1 0  - .  0001 

Errors LC P a s s  
High .0050 
L o w  - .0050 

LC Pass 
.OlOO 
- .  0100 

LC P a s s  
.0050 
- .  0050 

LC Pass LC P a s s  LC P a s s  LC P a s s  
. O l O O  .loo0 .0050 .OlOO 
- .  0100 - .  1000 - .  0050 - .  0100 

E l e m  Y 3 7 1 0  
U n i t s  ppm 
A v g e  . O O O l  
SDev . O O O l  
%RSD 5 5 . 7 8  

Z n 2 0 6 2  
PPm 
. O O O l  
. O O O l  
1 0 4 . 0  

Z r 3 4 9 6  
PPm 
. 0 0 0 2  
. 0 0 0 4  
2 0 3 . 5  

#1 .O O O l  
#2 .OOOl 

. 0 0 0 2  

. o o o o  
. 0 0 0 4  
- .  0 0 0 1  

E r r o r s  LC P a s s  
High . 0 0 5 0  
Low - .  0 0 5 0  

LC P a s s  
. 0 0 5 0  
- .  0 0 5 0  

LC P a s s  
. 0 0 5 0  
- . 0 0 5 0  



Analysis Report 

IntStd 1 2 3 
Mode *Counts Time NOTUSED 
Elem sc 
Wavlen 361.384 - -  - -  
Avge 1189404 10000 - -  
SDev 3392.698 . O O O O O O O  - -  
%RSD .2852436 .O O O O O O O  - -  

_ _  _ _  

1187005 10000 _ _  
1191803 10000 - -  

#1 
#2 

4 

10/12/05 11:38:45 AM Page 3 

5 6 OJ0098 
NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 10/12/05 11:43:33 AM 

Method: DAILY2 Sample Name: lcsw-Kl2Hl 
Run Time: 10/12/05 11:38:57 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010099 

Elem Ag3280 A13082 As1890 B 2496 Ba4934 Be3130 
Units ppm PPm PPm PPm PPm PPm 
Avge .0509 1.946 2.043 .0031 2.001 .0494 
SDev .0005 .008 .005 ,0002 .002 .OOOl 
%RSD .9969 .4303 .2237 6.963 .0838 .1381 

#1 .0505 1.940 2.046 .0029 2.000 .0494 
#2 .0512 1.952 2.040 .0032 2.002 .0495 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 
Units ppm PPm PPm PPm PPm PPm 
Avge 20.00 .0508 .4987 .1973 .2505 1.091 
SDev .01 .0004 .0016 .O O O l  .0003 .016 
%RSD .0556 .7254 .3143 .0660 .1232 1.469 

#1 20.00 .0506 .4976 .1972 .2503 1.080 
#2 20.01 .0511 .4998 .1974 -2507 1.103 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 

Avge . o o o o  3.651 20.03 .5041 .0003 18.08 
SDev .O O O l  .005 .03 .0006 .0003 .27 
%RSD 615.7 .1439 .1526 .lo83 73.78 1.467 

Units ppm PPm PPm PPm PPm PPm 

#1 . o o o o  3.648 20.00 .5037 .0002 17.89 
#2 - .  0000 3.655 20.05 .5044 .0005 18.27 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 

Avge .4938 .0019 .4993 .4976 .0023 4.140 
SDev .0029 .0029 .0073 .0008 .OOlO .001 
%RSD .5910 148.7 1.467 .1632 41.15 .0325 

Units ppm PPm PPm PPm PPm P b  

#1 .4917 .0040 .4941 .4971 . 0 0 3 0  4.139 
#2 .4958 - .  0001 .5045 .4982 .0017 4.141 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 

Avge 98.70 2.127 2.097 4.028 .4982 2.107 
SDev .60 .005 .021 .004 .0030 .012 
%RSD .6055 .2489 .9850 .0875 .5992 .5698 

Units %R PPm PPm PPm PPm PPm 

#1 99.12 2.130 2.082 4.026 .4961 2.098 
# 2  98.28 2.123 2.111 4.031 .5003 2.115 

Elem Sr4215 Th2837 Ti3349 T11908 U 4090 V 2924 
Units ppm PPm PPm PPm PPm PPm 
Avge .0007 - .  0190 . o o o o  2.075 .0207 .4934 
SDev . o o o o  .0002 .OOOl .001 .0011 .0009 
%RSD 4.099 1.046 290.0 .0299 5.270 .1755 

#I .0007 - .  0188 . O O O l  2.075 .0199 .4927 
# 2  .0007 - .  0191 - .  0000 2.074 .0214 .4940 

Bi2230 
PPm 
.0004 
.0024 
612.2 

- .  0013 
.0021 

K 7664 

17.69 
.03 

.1625 

P b  

17.67 
17.71 

Na5889 
PPm 
27.11 

.08 
.2859 

27.06 
27.17 

Sb2068 
PPm 
.5034 
.0009 
.1854 

.5040 

.5027 

Sn1899 
PPm 
.0005 
.0012 
257.0 

- .  0004 
.0013 

W - 2079 
PPm 
.0019 
. o o o o  
.9814 

,0019 
.0019 



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 

10/12/05 11:43:33 AM 

- 
Units ppm PPm PPm 
Avqe - .  0001 .5025 . 0 0 0 3  
SDev .O O O l  .0014 .OOOl 
%RSD 110.8 .2811 29.66 

#1 - .  0000 .5015 .0004 
#2 - .  0002 .5035 .0003 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  _ _  _ _  _ _  
Avge 1145520 10000 _ _  
SDev 6989.751 .O O O O O O O  - -  _ _  
%RSD .6101811 .O O O O O O O  - -  _ _  - -  _ _  _ _  

- _  _ _  - _  - -  _ _  _ _  
_ _  - _  

- -  - _  _ _  _ _  
- -  _ _  - -  



A n a l y s i s  Report 1 0 / 1 2 / 0 5  1 1 : 4 8 : 1 8  AM 

Method: DAILY2 Sample N a m e :  2 6 8 2 5 9  
Run T i m e :  1 0 / 1 2 / 0 5  1 1 : 4 3 : 4 5  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

Operator :  

E l e m  A s 3 2 8 0  A 1 3 0 8 2  A s 1 8 9 0  B 2 4 9 6  B a 4 9 3 4  B e 3 1 3 0  
d 

U n i t s  ppm PPm PPm Pi% PPm PPm 
A v q e  - .  0 0 0 3  . 0 2 6 9  . 0 1 5 2  . 2 2 4 4  . 0 0 3 2  - .  0 0 0 0  
SDev . 0 0 0 8  . 0 0 2 6  .0011 . 0 0 0 9  . o o o o  . o o o o  
%RSD 3 1 4 . 4  9 . 7 3 8  7 . 5 0 8  . 4 1 6 3  . 8 3 0 6  2 3 5 0 .  

#1 - .  0 0 0 9  . 0 2 5 1  . 0 1 6 0  . 2 2 5 1  . 0 0 3 2  . o o o o  
#2 . 0 0 0 3  . 0 2 8 8  . 0 1 4 4  . 2 2 3 7  . 0 0 3 2  - .  0 0 0 0  

E l e m  C a 3 1 7 9  C d 2 2 6 5  C o 2 2 8 6  C r 2 6 7 7  C u 3 2 4 7  F e 2 7 1 4  

A v g e  5 . 2 7 1  . o o o o  . 0 0 0 3  .OOlO - .  0 0 0 0  . 0 1 5 7  
SDev . O l l  . 0 0 0 3  . 0 0 0 3  . 0 0 0 2  . 0 0 0 5  . 0 3 4 3  
% R S D  . 2 0 9 4  9 2 0 . 1  1 0 2 . 1  1 7 . 1 0  2 2 2 8 .  2 1 8 . 2  

U n i t s  ppm PPm PPm PPm PPm PPm 

#1 5 . 2 6 3  - .  0 0 0 2  .OOOl .0011 - . 0 0 0 4  - .  0 0 8 5  
#2 5 . 2 7 9  . 0 0 0 2  . 0 0 0 5  . 0 0 0 8  . 0 0 0 3  . 0 3 9 9  

E l e m  L a 3 9 8 8  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 N a 3 3 0 2  
Units p p m  P P m  P P m  PPm PPm P P m  
A v g e  - .  0 0 1 1  . 0 9 2 9  1 . 0 1 3  . 0 0 5 4  . 0 4 4 2  1 0 2 . 9  
S D e v  . 0 0 0 4  . 0 0 0 6  . 0 1 2  . O O O l  . 0 0 0 5  . 2  
% R S D  3 7 . 8 6  . 6 0 8 3  1 . 1 7 8  1 . 0 8 7  1 . 1 3 4  . 1 4 7 0  

#1 - .  0 0 1 4  . 0 9 3 3  1 . 0 0 5  . 0 0 5 4  . 0 4 3 9  1 0 3 . 0  
#2 - .  0 0 0 8  . 0 9 2 5  1 . 0 2 1  . 0 0 5 5  . 0 4 4 6  1 0 2 . 7  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  P d 3 4 0 4  S 1 8 2 0  
U n i t s  ppm PPm PPm PPm PPm PPm 
A v q e  . 0 0 0 6  . 0 3 4 5  . 0 0 2 6  - .  0 0 0 2  - .  0 0 3 2  1 3 . 6 0  
SD& . 0 0 0 6  . 0 0 7 4  . 0 0 2 3  . 0 0 2 9  . 0 0 8 1  .10 
%RSD 1 1 1 . 8  2 1 . 3 5  8 7 . 3 4  1 6 7 2 .  2 5 2 . 4  . 7 3 4 4  

#1 . O O l O  . 0 2 9 3  .OOlO . 0 0 1 9  - .  0 0 8 9  1 3 . 6 7  
#2 .OOOl . 0 3 9 7  . 0 0 4 2  - .  0 0 2 2  . 0 0 2 5  1 3 . 5 3  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  P b 2 2 0  S e 1 9 6  

A v g e  1 0 2 . 2  . 0 1 7 3  . 0 0 0 6  2 1 . 6 2  . 0 0 0 8  . 0 0 6 2  
SDev . 7  . 0 0 3 4  . 0 0 0 4  .11 . 0 0 1 2  . 0 0 0 9  
%RSD . 7 0 5 7  1 9 . 8 4  6 1 . 0 4  . 5 1 6 5  1 5 5 . 8  1 4 . 2 1  

U n i t s  %R PPm PPm PPm PPm PPm 

#1 1 0 2 . 7  . 0 1 4 9  . 0 0 0 9  2 1 . 7 0  . 0 0 1 6  . 0 0 5 6  
# 2  1 0 1 . 6  . 0 1 9 8  . 0 0 0 4  2 1 . 5 4  - .  0 0 0 1  . 0 0 6 8  

E l e m  S r 4 2 1 5  T h 2 8 3 7  T i 3 3 4 9  T I 1 9 0 8  U - 4 0 9 0  V - 2 9 2 4  
U n i t s  ppm PPm PPm PPm PPm PPm 
A v g e  . 0 3 9 7  - .  0 0 1 6  - .  0 0 0 2  - .  0 0 7 7  - .  0 1 8 5  . 0 0 1 6  
SDev . o o o o  . 0 0 0 8  . o o o o  . 0 0 0 9  . 0 2 3 8  . O O O l  
%RSD . 0 0 3 2  5 3 . 9 9  4 . 9 9 9  1 2 . 3 1  1 2 8 . 5  6 . 4 1 1  

#1 . 0 3 9 7  - .  0 0 1 0  - .  0 0 0 3  - .  0 0 7 0  - .  0 3 5 4  . 0 0 1 7  
#2 . 0 3 9 7  - .  0 0 2 2  - .  0 0 0 2  - .  0 0 8 3  - .  0 0 1 7  . 0 0 1 5  

01 or 0 1  

B i 2 2 3 0  
PPm 
. 0 0 3 4  
. 0 0 4 8  
1 3 9 . 4  

. o o o o  

. 0 0 6 8  

K 7 6 6 4  

3 . 9 5 4  
.010 

. 2 5 2 5  

PPm 

3 . 9 4 7  
3 . 9 6 1  

N a 5 8 8 9  
PPm 
1 3 3 . 9  

. 8  
. 5 7 6 3  

1 3 4 . 4  
1 3 3 . 3  

S b 2 0 6 8  
PPm 
. 0 0 2 8  
.OOOl 
4 . 8 5 4  

. 0 0 2 7  

. 0 0 2 9  

S n 1 8 9 9  
PPm 
. 0 1 3 6  
. 0 0 0 6  
4 . 1 3 8  

. 0 1 4 0  

. 0 1 3 2  

W 2 0 7 9  

. 0 0 6 6  

. O O O l  
1 . 2 7 8  

Pi% 

. 0 0 6 6  

. 0 0 6 5  



Analysis Report 10/12/05 11:48:18 AM page 2 

M o l 0 2  Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

- .  0000 
. o o o o  

169.4 

PPm 
Zn2062 
PPm 
.0025 
. o o o o  
.a331 

Zr3496 
PPm 
- .  0002 
. O O O l  

37.46 

#1 
#2 

- .OOOl 
. o o o o  

.0025 

.0025 
- .  0003 
- .  0002 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 

1185671 

.7065873 

361.384 

8377.801 

2 
Time 
- -  
_ -  

10000 
. o o o o o o o  
. o o o o o o o  

3 
NOTUSED 
_ _  

4 
NOTUSED 
_ _  

5 
NOTUSED 

6 
NOTUSED 

7 
NOTUSED 

#1 
#2 

1191595 
1179747 

10000 
10000 



Analysis Report 10/12/05 11:53:04 AM 

Method: DAILY2 Sample Name: 268259d 
Run Time: 10/12/05 11:48:30 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

Elem Ag3280 A13082 As1890 B 2496 Ba4934 Be3130 
Units ppm PPm PPm Pi% PPm PPm 
Avge - .  0005 .0502 .0127 .2261 ,0031 - .  0000 
SDev .0005 .0050 .0029 . o o o o  .OOOl . o o o o  
%RSD 97.15 9.865 22.71 .0115 2.425 64.58 

#1 - .  0009 .0467 .0147 .2261 .0030 - .  0000 
#2 - .  0002 .0537 .0107 -2260 .0032 - .  0000 
Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 
Units ppm PPm PPm PPm PPm PPm 
Avge 5.261 .O O O l  .0002 .0003 - .  0002 .0121 
SDev .014 .0004 -0009 .0006 .0004 .0216 
%RSD .2628 358.2 487.1 198.1 233.4 179.1 

#1 5.252 - .  0002 - .  0005 - .  0001 - .  0005 - .0032 
#2 5.271 .0004 .0009 ,0008 .O O O l  .0274 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2 02 0 Na3302 
Units ppm PPm PPm PPm PPm PPm 
Avge - .  0010 .0932 1.013 .0055 .0444 103.2 
SDev .OOlO .OOOl .009 . o o o o  .0004 .2 
%RSD 100.8 .0599 .9092 .1708 .8869 .1568 

.0932 1.007 .0055 .0442 103.0 
#2 - .  0003 .0932 1.020 .0054 .0447 103.3 
#1 - .  0017 

Elem Ni2316 P - 1782 2203/1 2203/2 Pd3404 S 1820 

Avge - .  0001 .0279 .0039 .0005 - .  0042 13.61 
SDev .0003 .0147 .0013 .0003 .0057 .11 
%RSD 324.1 52.66 33.76 53.64 136.6 .8210 

Units ppm PPm PPm PPm PPm PPm 

#1 - .  0004 .0384 .0049 .0003 - .  0082 13.69 
#2 .O O O l  .0175 .0030 .0007 - .  0001 13.53 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 
Units %R PPm PPm PPm PPm PPm 
Avge 102.7 .0186 .0018 21.64 .0017 .0074 
SDev .1 .0005 .0029 .06 .0003 .0021 
%RSD .1384 2.658 160.7 .2888 15.45 28.20 

#1 102.6 .0182 - .  0002 21.69 .0018 .0059 
#2 102.8 .0189 .0038 21.60 .0015 .0089 

Elem Sr4215 Th2837 Ti3349 T11908 U 4090 U 2924 

Avge .0397 - .  0021 - .  0002 - .  0077 - .  0110 .0015 
SDev .O O O l  .0017 . o o o o  . O O O l  .0397 . o o o o  

83.36 10.37 .8618 359.9 1.488 %RSD .1487 

Units ppm PPm PPm PPm PPm PPm 

#1 .0397 - .  0008 - .  0002 - .  0077 - .  0391 .0015 
#2 .0398 - .  0033 - .  0002 - .  0076 .0170 .0016 

03.0103 

Bi2230 
PPm 
- .  0017 
.0015 

84.30 

- .  0027 
- .  0007 

K 7664 

3.968 
.025 
.6288 

PPm 

3.950 
3.986 

Na5889 
PPm 
133.8 

.3 
.1998 

134.0 
133.6 

Sb2068 
PPm 
.0041 
.0022 
54.86 

.0025 

.0057 

Sn1899 
PPm 
.0137 
.0008 
5.824 

.0131 

.0143 

W - 2079 
PPm 
.0054 
.OOlO 
19.25 

.0046 

.0061 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

Y 3710 

. o o o o  

. o o o o  
240.9 

PP" 

- .  0000 
. o o o o  

1 
*Counts 
sc 
361.384 
1192042 
1749.382 
.1467551 

Zn2062 
PPm 
.0027 
.0002 
7.867 

.0026 

.0029 

2 
Time 
_ _  
_ -  
10000 
. o o o o o o o  
. o o o o o o o  

10/12/05 11:53:04 AM Page 2 

010104 Zr3496 
PPm 
- .  0003 
.0003 

95.40 

- .  0005 
- .  0001 
3 4 5 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



A n a l y s i s  Report 1 0 / 1 2 / 0 5  1 1 : 5 7 : 5 2  AM 

Method: DAILY2 Sample N a m e :  2 6 8 2 5 9 L  d f5  
Run T i m e :  1 0 / 1 2 / 0 5  1 1 : 5 3 : 1 6  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

Operator:  

E l e m  A g 3 2 8 0  A 1 3 0 8 2  A s 1 8 9 0  B - 2 4 9 6  B a 4 9 3 4  B e 3 1 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm 
A v g e  - .  0 0 0 2  . 0 2 0 0  . 0 0 3 3  . 0 4 6 5  . 0 0 0 6  - .  0 0 0 0  
S D e v  .OOlO . 0 1 1 9  . 0 0 1 7  . 0 0 1 7  .OOOl . o o o o  
% R S D  5 5 0 . 9  5 9 . 5 3  5 2 . 1 2  3 . 5 8 4  2 4 . 3 9  7 7 . 0 0  

#1 - .  0 0 0 9  . 0 1 1 6  . 0 0 2 1  . 0 4 7 6  . 0 0 0 7  - .  0 0 0 0  
#2 .0005 . 0 2 8 5  . 0 0 4 5  . 0 4 5 3  . 0 0 0 5  - .  0 0 0 0  

E l e m  C a 3 1 7 9  C d 2 2 6 5  C o 2 2 8 6  C r 2 6 7 7  C u 3 2 4 7  F e 2 7 1 4  
U n i t s  ppm PPm PPm PPm PPm PPm 
A v g e  1 . 0 4 8  . O O O l  . O O O l  . 0 0 0 4  . 0 0 0 4  . 0 0 4 2  
SDev . 0 0 4  , 0 0 0 2  .OOlO f o o l 2  .OOlO . 0 2 2 0  
%RSD . 4 2 3 1  2 2 2 . 3  1 7 1 0 .  2 7 0 . 1  2 4 0 . 8  5 2 0 . 8  

#1 1 . 0 4 4  - .  0 0 0 1  - .  0 0 0 6  . 0 0 1 3  .0011 - .  0 1 1 3  
#2 1 . 0 5 1  . 0 0 0 3  . 0 0 0 7  - .  0 0 0 4  - .  0 0 0 3  - 0 1 9 7  

E l e m  L a 3 9 8 8  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 N a 3 3 0 2  - 

U n i t s  ppm PPm PPm PPm PPm PPm 
A v s e  - . 0 0 0 8  . 0 1 6 5  . 1 9 9 3  .OOlO . 0 0 9 9  1 7 . 0 7  
S D e v  . 0 0 1 6  . o o o o  . 0 1 3 0  . 0 0 0 2  . 0 0 1 7  . 2 1  
% R S D  1 9 9 . 0  . 0 5 3 8  6 . 5 2 2  1 5 . 6 8  1 7 . 5 7  1 . 2 4 6  

#1 - .  0 0 1 9  . 0 1 6 5  . 1 9 0 1  .0011 .0111 1 6 . 9 2  
#2 . 0 0 0 3  . 0 1 6 5  . 2 0 8 5  . 0 0 0 9  . 0 0 8 6  1 7 . 2 2  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  P d 3 4 0 4  S 1 8 2 0  

A v g e  . 0 0 0 4  . 0 0 7 7  - .  0 0 0 3  - .  0 0 0 7  - .  0 0 2 1  2 . 6 9 1  
S D e v  . o o o o  . 0 0 2 8  . 0 0 8 0  . 0 0 6 4  . 0 0 6 2  . 0 0 2  
% R S D  6 . 4 8 8  3 6 . 6 1  2 8 7 9 .  8 6 9 . 7  2 9 5 . 9  . 0 6 1 6  

U n i t s  ppm PPm PPm PPm PPm PPm 

#1 . 0 0 0 4  . 0 0 9 7  - .  0 0 5 9  . 0 0 3 8  - .  0 0 6 5  2 . 6 9 2  
# 2  . 0 0 0 3  . 0 0 5 7  . 0 0 5 4  - .  0 0 5 2  . 0 0 2 3  2 . 6 9 0  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  P b 2 2 0  S e 1 9 6  
U n i t s  %R PPm PPm PPm PPm PPm 
A v g e  1 0 1 . 5  . 0 0 7 4  . 0 0 2 9  4 . 3 7 5  - .  0 0 0 6  . 0 0 4 4  
S D e v  . 4  . 0 0 4 3  . 0 0 1 8  . 0 0 8  . 0 0 1 6  . 0 0 0 3  
%RSD . 3 9 1 8  5 8 . 1 8  6 1 . 2 8  . 1 7 3 2  2 8 0 . 2  5 . 8 1 9  

4 . 3 7 0  .0006 . 0 0 4 2  #1 1 0 1 . 8  . 0 0 4 4  . 0 0 4 1  
# 2  1 0 1 . 2  . 0 1 0 5  . 0 0 1 6  4 . 3 8 0  - .  0 0 1 7  . 0 0 4 6  

E l e m  S r 4 2 1 5  T h 2 8 3 7  T i 3 3 4 9  T 1 1 9 0 8  U - 4 0 9 0  V 2 9 2 4  
U n i t s  ppm PPm PPm PPm PPm PPm 
A v g e  . 0 0 8 0  - .0012 - .  0 0 0 2  - .  0 0 1 9  . O O O l  - .  0 0 0 1  
S D e v  . O O O l  . 0 0 5 3  . 0 0 0 3  . 0 0 1 6  . 0 5 1 3  .OOlO 
%RSD . 7 9 8 0  4 3 8 . 6  1 5 1 . 5  8 1 . 9 4  5 3 9 3 0 .  7 1 2 . 4  

#l . 0 0 7 9  . 0 0 2 6  . o o o o  - .  0 0 3 0  - .  0 3 6 2  . 0 0 0 6  
#2 . 0 0 8 0  - .  0 0 5 0  - .  0 0 0 4  - .  0 0 0 8  . 0 3 6 4  - .  0 0 0 8  

01010s 

B i 2 2 3 0  
PPm 
. 0 0 0 8  
. 0 0 5 9  
7 6 2 . 5  

- .  0 0 3 4  
. 0 0 5 0  

K 7 6 6 4  

. 5 1 6 8  

. 0 2 3 2  
4 . 4 9 8  

PPm 

. 5 0 0 4  

. 5 3 3 2  

N a 5 8 8 9  
PPm 
2 3 . 5 0  

. 0 4  
. 1 7 4 1  

2 3 . 5 2  
2 3 . 4 7  

S b 2 0 6 8  
PPm 
. 0 0 2 1  
. 0 0 4 2  
2 0 2 . 9  

. 0 0 5 0  
- .  0 0 0 9  

S n 1 8 9 9  
PPm 
. 0 0 2 9  
. 0 0 1 3  
4 4 . 9 0  

. 0 0 2 0  

. 0 0 3 8  

W 2 0 7 9  

. 0 0 0 8  

. 0 0 4 1  
5 4 3 . 7  

PPm 

- .  0 0 2 2  
. 0 0 3 7  



Analysis Report 1 0 / 1 2 / 0 5  1 1 : 5 7 : 5 2  AM 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3 7 1 0  

. o o o o  

. 0 0 0 2  

PPm 

3 8 6 . 7  

Z n 2 0 6 2  
PPm 
. 0 0 0 5  
. 0 0 0 2  
4 2 . 0 6  

Z r 3 4 9 6  
PPm 
- .  0 0 0 3  

. 0 0 0 9  
3 0 1 . 4  

#1 
# 2  

. 0 0 0 4  

. 0 0 0 7  
. 0 0 0 3  
- .  0 0 0 9  

. 0 0 0 2  
- .  0 0 0 1  

4 
NOTUSED 

6 
NOTUSED 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
3 6 1 . 3 8 4  
1 1 7 8 2 0 4  
4 7 0 0 . 8 4 6  
. 3 9 a g a 4 0  

2 
Time 

3 
NOTUSED 

5 
NOTUSED 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

#l 
# 2  

1 0 0 0 0  
1 0 0 0 0  



A n a l y s i s  Report 1 0 / 1 2 / 0 5  1 2 : 0 2 : 3 9  PM Page 1 

Method: DAILY2 Sample N a m e :  2 6 8 2 5 9 s  
Run T i m e :  1 0 / 1 2 / 0 5  1 1 : 5 8 : 0 3  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

Operator: 010107 

E l e m  Ag3280  A 1 3 0 8 2  A s 1 8 9 0  B 2 4 9 6  B a 4 9 3 4  B e 3 1 3 0  B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
A v g e  . 0 4 8 1  2 . 0 4 7  2 . 1 1 2  . 2 2 1 8  2 . 0 0 7  . 0 4 9 0  - .  0 0 1 1  
SDev  . O O l l  . 0 0 4  . o o o  . 0 0 0 8  .010 . 0 0 0 2  . 0 0 2 6  
%RSD 2 . 2 0 8  . 2 0 4 0  . 0 1 0 9  . 3 5 5 8  . 5 1 1 6  . 3 6 1 0  2 3 6 . 2  

#1 . 0 4 8 8  2 . 0 5 0  2 . 1 1 2  . 2 2 2 4  2 . 0 0 0  . 0 4 9 1  . 0 0 0 7  
#2  . 0 4 7 3  2 . 0 4 4  2 . 1 1 2  . 2 2 1 2  2 . 0 1 4  . 0 4 8 8  - - 0 0 2 9  

E l e m  C a 3 1 7 9  C d 2 2 6 5  C o 2 2 8 6  C r 2 6 7 7  C u 3 2 4 7  F e 2 7 1 4  K - 7 6 6 4  

A v g e  2 5 . 0 3  . 0 5 1 1  . 5 0 5 3  . 1 9 7 6  . 2 5 8 2  1 . 1 0 1  2 8 . 2 7  
S D e v  . 0 7  . 0 0 0 2  . 0 0 1 5  .0011 . 0 0 0 8  . 0 0 8  .16 
% R S D  . 2 7 0 9  . 4 0 2 1  . 2 9 8 3  . 5 7 2 3  . 3 0 5 9  . 7 6 7 9  .5819 

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#l 2 5 . 0 7  . 0 5 1 2  . 5 0 6 3  . 1 9 8 4  . 2 5 7 6  1 . 1 0 7  2 8 . 1 5  
# 2  2 4 . 9 8  . 0 5 0 9  . 5 0 4 2  . 1 9 6 8  . 2 5 8 7  1 . 0 9 5  2 8 . 3 8  

E l e m  L a 3 9 8 8  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 N a 3 3 0 2  N a 5 8 8 9  
U n i t s  pprn PPm PPm PPm P P m  PPm PPm 
A v g e  - .  0 0 0 5  4 . 0 2 9  2 0 . 9 8  . 5 0 9 5  . 0 4 2 8  1 2 8 . 0  1 6 7 . 0  
SDev .OOlO . 0 1 6  . 0 5  . 0 0 0 9  . 0 0 0 8  .1 . o  

. 0 2 1 0  %RSD 1 9 2 . 1  . 3 9 7 4  . 2 4 2 2  . 1 7 8 2  1 . 8 4 8  . 0 5 4 1  

#1 . 0 0 0 2  4 . 0 1 8  2 1 . 0 2  . 5 1 0 2  . 0 4 3 4  1 2 8 . 0  1 6 7 . 0  
#2  - .  0 0 1 2  4 . 0 4 0  2 0 . 9 5  . 5 0 8 9  . 0 4 2 3  1 2 8 . 1  1 6 7 . 1  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  P d 3 4 0 4  S - 1 8 2 0  S b 2 0 6 8  

A v g e  . 4 9 7 8  . 0 3 1 3  . 5 0 6 4  . 5 0 3 5  - .  0 0 2 1  1 7 . 6 8  . 5 1 9 8  
SDev .0006 . 0 0 6 4  . 0 0 2 3  . 0 0 3 6  . 0 0 2 0  .01 . 0 0 0 4  
% R S D  . 1 1 1 0  2 0 . 3 9  . 4 5 9 2  . 7 2 0 5  9 5 . 4 0  , 0 3 3 7  . 0 7 4 3  

U n i t s  ppm P b  PPm PPm PPm PPm PPm 

#1 . 4 9 8 2  . 0 2 6 8  . 5 0 8 1  . 5 0 6 1  - .  0 0 0 7  1 7 . 6 8  . 5 1 9 5  
#2  . 4 9 7 4  . 0 3 5 8  . 5 0 4 8  . 5 0 0 9  - .  0 0 3 5  1 7 . 6 8  . 5 2 0 0  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  P b 2 2 0  S e 1 9 6  S n 1 8 9 9  
U n i t s  %R PPm PPm PPm PPm PPm PPm 
A v g e  1 0 1 . 9  2 . 3 0 3  2 . 2 9 4  2 5 . 6 2  . 5 0 4 5  2 . 2 9 7  . 0 1 2 8  
SDev  . 8  . 0 2 0  . 0 0 8  . 0 5  . 0 0 3 2  .012 . 0 0 1 5  
%RSD . 7 8 9 1  . 8 7 7 9  . 3 6 8 4  . 2 0 1 7  . 6 3 2 6  . 5 3 8 7  1 1 . 5 7  

#1 1 0 1 . 4  2 . 3 1 7  2 . 3 0 0  2 5 . 6 6  . 5 0 6 7  2 . 3 0 6  . 0 1 3 9  
#2  1 0 2 . 5  2 . 2 8 9  2 . 2 8 8  2 5 . 5 9  . 5 0 2 2  2 . 2 8 8  . 0 1 1 8  

E l e m  S r 4 2 1 5  T h 2 8 3 7  T i 3 3 4 9  T 1 1 9 0 8  U 4 0 9 0  V 2 9 2 4  W 2 0 7 9  

A v g e  . 0 3 9 6  - . 0 2 2 0  - .  0 0 0 3  2 . 1 0 2  . 0 0 4 2  . 4 9 9 1  . 0 0 6 3  
SDev  . O O O l  . 0 0 1 5  . 0 0 0 2  . o o o  . 0 3 1 9  . 0 0 1 9  . 0 0 3 4  
%RSD . 1 3 2 1  6 . 9 4 5  7 1 . 8 6  . 0 0 2 2  7 5 5 . 5  . 3 7 3 7  5 3 . 5 9  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 . 0 3 9 5  - .  0 2 0 9  - .  0 0 0 1  2 . 1 0 2  . 0 2 6 8  . 5 0 0 4  . 0 0 8 7  
#2  . 0 3 9 6  - .  0 2 3 1  - .  0 0 0 4  2 . 1 0 2  - .  0 1 8 3  . 4 9 7 8  . 0 0 3 9  



Analysis Report 

Elem Y 3710 Zn2062 Zr3496 
Units pcm PPm PPm 
Avge - .  0001 .5175 - .  0003 
SDev . O O O l  .0022 .0008 
%RSD 104.8 .4304 298.7 

~ 

10/12/05 12 : 02 :39 PM 

#1 - .  0000 .5191 .0003 
#2 - .  0002 .5159 - .  0008 

IntStd 1 2 3 4 5 6 7 
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 1182874 10000 
SDev 9389.671 .O O O O O O O  - -  
%RSD .7938011 .O O O O O O O  - -  

_ _  _ -  _ _  - -  _ _  - -  
_ _  _ _  _ _  _ _  _ _  
_ _  _ _  _ _  _ _  _ _  

_ _  _ _  _ -  - -  
_ -  _ _  - -  _ -  

_ _  - -  _ _  - -  _ -  1176235 10000 
#2 1189514 10000 _ _  - -  _ _  _ _  - -  
#l 



Analysis Report 10/12/05 12 : 07 :24 PM 

Method: DAILY2 Sample Name: 268260 
Run Time: 10/12/05 12:02:50 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010109 

Elem A93280 A13082 As1890 B 2496 Ba4934 Be3130 
Units ppm PPm PPm PPm PPm PPm 
Avge .0002 .3486 .0137 .1767 .0116 .0002 
SDev .0002 .0012 .0006 .0008 . O O O l  . o o o o  
%RSD 106.9 .3359 4.413 .4624 .6054 9.471 

#1 . O O O l  .3478 .0142 .1772 .0117 .0002 
#2 .0004 .3494 .0133 .1761 .0116 .0002 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 

Avge 3.837 - .  0001 .0006 .0026 .0011 .5633 
SDev . o o o  . o o o o  .0006 .O O O l  . O O O l  .0067 
%RSD .0113 25.90 95.29 5.344 8.769 1.182 

Units ppm PPm PPm PPm PPm PPm 

#1 3.837 - .  0001 .0002 .0027 .OOlO .5586 
#2 3.837 - .  0001 .OOlO .0025 .0012 .5680 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 
Units pprn PPm PPm PPm PPm PPm 
Avge - .  0002 .0776 .4132 .0115 .0450 108.1 
SDev .0009 .O O O l  .0018 .OOOl .0014 .3 
%RSD 512.8 .1582 .4296 .8355 3.005 .2942 

#1 - .  0008 .0775 .4120 .0114 .0441 107.9 
#2 .0004 .0777 .4145 .0116 .0460 108.3 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 

Avge .0009 .0580 .0044 .0026 - .  0026 15.65 
SDev .0006 .0083 .0008 .0022 .0031 .oo 
%RSD 63.07 14.29 17.06 87.11 120.0 .0065 

Units ppm PPm PPm PPm PPm PPm 

#1 ,0013 .0521 .0039 .0042 - .0047 15.65 
#2 .0005 .0638 .0050 .OOlO - .  0004 15.65 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 

Avge 103.1 .0156 - .  0002 19.91 .0032 .0051 
SDev .3 .0018 .0033 .06 .0013 .0016 
%RSD .3379 11.65 1459. .3188 38.81 32.10 

Units %R PPm PPm PPm PPm PPm 

#1 102.9 .0143 .0021 19.96 .0041 .0062 
#2 103.3 .0169 - .  0026 19.87 .0023 .0039 

V 2924 - U 4090 Elem Sr4215 Th2837 Ti3349 T11908 - 
Units ppm PPm PPm PPm PPm PPm 
Avge .0275 - .  0010 .OOlO - .  0084 - .  0014 .0018 
SDev .O O O l  .0022 .O O O l  .0032 .0341 .0002 
%RSD .2900 226.7 13.89 38.19 2375. 9.489 

#1 .0275 .0006 .0011 - .  0107 - .  0256 .0019 
#2 .0276 - .  0025 .0009 - .  0061 .0227 .0016 

Bi2230 
PPm 
- .  0021 
.0058 

273.4 

- .  0063 
.0020 

K 7664 

2.862 
.039 

1.375 

PPm 

2.834 
2.890 

Na5889 
PPm 
139.3 

.1 
.0828 

139.2 
139.4 

Sb2068 
PPm 
.0044 
.0020 
45.69 

.0058 

.0030 

Sn1899 
PPm 
.0129 
.0005 
4.149 

.0133 

.0125 

W 2079 

- .  0020 
. o o o o  

1.650 

PPm 

- .  0020 
- .  0020 



Analysis Report 

Elem 
Units 
Avge 
SDev 
%RSD 

#l 
#2 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Y 3710 
PPm 
.O O O l  
.OOOl 
42.83 

- 

,0002 
.0001 

1 
*Counts 
sc 
361.384 
1196510 
4121.019 
.3444199 

1193596 
1199424 

Zn2062 
PPm 
.0153 
. o o o o  
.0889 

.0153 

.0153 

2 
Time 

_ _  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

Zr3496 
PPm 
- .  0000 
.0002 

437.1 

- .0002 
. O O O l  

10/12/05 12 : 07 :24 PM 

5 
NOTUSED 
_ _  

6 
NOTUSED 
_ _  

_ _  
_ _  



Analysis Report 10/12/05 12 : 12 : 10 PM 

Method: DAILY2 Sample Name: 268261 
Run Time: 10/12/05 12:07:36 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

01013 1 

Elem Ag3280 A13082 As1890 B - 2496 Ba4934 Be3130 
Units ppm PPm PPm PPm PPm PPm 
Avge - .  0001 .2042 .0169 .1978 .0080 .O O O l  
SDev .0004 .0060 -0005 .0009 . o o o o  . o o o o  
%RSD 760.7 2.938 2.842 .4698 .0952 2.071 

#1 - .  0003 .2085 .0166 .1985 .0080 .OOOl 
#2 .0002 .2000 .0172 .1972 .0080 .O O O l  

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 

Avge 4.148 - .  0000 .0005 - .OOOl .0003 .2730 
SDev .018 . o o o o  .0002 .0004 .0003 .0355 
%RSD .4333 4494. 34.65 388.8 120.1 13.01 

Units ppm PPm PPm PPm PPm PPm 

#l 4.136 . o o o o  .0006 .0002 . o o o o  .2479 
#2 4.161 - .  0000 .0004 - .  0004 .0005 .2981 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 

Avge - .  0005 .0618 .2861 .0033 .0056 97.80 
SDev .OOOl .OOOl . o o o o  . o o o o  .0007 .38 
%RSD 21.72 .0740 .0027 1.067 12.36 .3851 

Units ppm PPm PPm PPm PPm PPm 

#1 - .  0006 .0618 .2861 .0033 .0061 97.53 
#2 - .  0004 .0619 .2861 .0032 .0052 98.06 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 

Avge .0011 .0783 .0027 .0020 - .  0036 9.662 
SDev .0008 .0048 .0007 .0007 .0052 .063 
%RSD 72.79 6.171 24.95 37.68 143.9 .6527 

Units ppm PPm PPm PPm PPm PPm 

#1 .0005 .0817 .0022 .0014 - .  0073 9.707 
#2 .0017 .0749 .0032 .0025 .O O O l  9.618 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 

Avge 103.9 .0165 .0011 33.74 .0022 .0062 
SDev 1.3 .0048 .0005 .05 .0007 .0013 
%RSD 1.217 29.40 45.08 .1557 32.37 20.52 

Units %R PPm PPm PPm PPm PPm 

#1 104.8 .0130 .0015 33.78 .0017 .0053 
#2 103.0 .0199 .0008 33.71 .0027 .0071 

Elem Sr4215 Th2837 Ti3349 TI1908 U 4090 V 2924 

Avge .0303 - .  0032 .0005 - .  0080 .O l O O  .0050 
SDev . o o o o  .0013 .O O O l  .0002 .0004 .0005 
%RSD .0054 41.00 12.11 2.164 4.110 9.593 

Units ppm PPm PPm PPm PPm PPm 

#1 .0303 - .  0041 .0005 - .  0081 .0097 .0053 
#2 .0303 - .0023 .0004 - .  0079 .0103 -0046 

Bi2230 
PPm 
.0019 
.0007 
36.57 

.0014 

.0024 

K - 7664 
PPm 
4.571 
.032 
.6910 

4.549 
4.594 

Na5889 
PPm 
127.0 

.2 
.1948 

126.8 
127.2 

Sb2068 
PPm 
.0050 
.0032 
64.55 

.0073 

.0027 

Sn1899 
PPm 
.0112 
.0006 
5.718 

.0108 

.0117 

W 2079 

- .  0007 
.0008 

116.6 

PPm 

- .  0012 
- .  0001 



Analysis Report 10/12/05 12:12:10 PM 

Elem 
Units 
Avge 
SDev 
%RSD 

Y - 3710 
PPm 
.0006 
. o o o o  
4.992 

Zn2062 
PPm 
.0045 
.O O O l  
2.157 

Zr3496 
PPm - .  0004 

. o o o o  
4.241 

#1 
#2 

.0006 

.0006 
.0044 
.0046 

- .  0004 
- .  0004 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
1205954 
14715.60 
1.220246 

2 
Time 

3 
NOTUSED 

4 
NOTUSED 

5 
NOTUSED 

6 
NOTUSED 

7 
NOTUSED 

- -  
10000 
. o o o o o o o  
. o o o o o o o  

#l 
#2 

1216359 
1195548 

10000 
10000 



A n a l y s i s  Report  1 0 / 1 2 / 0 5  1 2 : 1 7 : 0 5  PM Page 1 

Method: DAILY2 Sample N a m e :  2 6 8 2 6 2  
Run T i m e :  1 0 / 1 2 / 0 5  1 2 : 1 2 : 2 2  
C o m m e n t  : 
Mode: CONC Corr.  F a c t o r :  1 

Operator:  
010113 

E l e m  A g 3 2 8 0  A 1 3 0 8 2  A s 1 8 9 0  B - 2 4 9 6  B a 4 9 3 4  B e 3 1 3 0  B i 2 2 3 0  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
A v g e  . o o o o  . 0 0 1 3  . 0 0 8 4  . 1 6 0 7  . 0 0 6 8  - . o o o o  - . 0 0 1 6  
SDev . o o o o  . 0 0 2 2  . 0 0 0 2  . 0 0 1 5  . O O O l  . o o o o  . 0 0 2 5  
%RSD 1 3 2 . 5  1 6 0 . 9  2 . 5 8 6  . 9 2 1 9  1 . 3 8 4  9 6 . 3 2  1 6 3 . 5  

#1 .O O O l  - .  0 0 0 2  . 0 0 8 6  . 1 6 1 7  . 0 0 6 9  - .  0 0 0 0  - . 0 0 3 4  
#2 . o o o o  . 0 0 2 9  . 0 0 8 3  . 1 5 9 6  . 0 0 6 7  - .  0 0 0 0  . 0 0 0 2  

E l e m  C a 3 1 7 9  C d 2 2 6 5  C o 2 2 8 6  C r 2 6 7 7  C u 3 2 4 7  F e 2 7 1 4  K 7 6 6 4  

A v g e  1 5 . 8 5  . O O O l  . 0 0 0 5  . 0 0 1 5  - .  0 0 0 1  - . 0 0 2 5  3 . 2 1 7  
S D e v  . o o  . O O O l  . O O O l  . 0 0 0 4  . O O O l  . 0 0 2 2  . 0 1 8  
%RSD . 0 1 5 0  1 0 4 . 8  1 4 . 4 7  2 4 . 4 0  9 3 . 2 9  8 5 . 8 1  . 5 7 2 9  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 1 5 . 8 5  . 0 0 0 2  . 0 0 0 5  . 0 0 1 8  - .  0 0 0 0  - .  0 0 1 0  3 . 2 0 4  
# 2  1 5 . 8 5  . o o o o  . 0 0 0 6  . 0 0 1 3  - .  0 0 0 2  - .  0 0 4 0  3 . 2 3 0  

E l e m  L a 3 9 8 8  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 N a 3 3 0 2  N a 5 8 8 9  

A v g e  - .  0 0 0 7  . 0 4 5 0  1 . 1 0 1  . 0 0 0 3  . 0 0 6 8  4 9 . 8 7  6 7 . 2 5  
S D e v  . 0 0 0 6  . o o o o  . 0 0 3  .OOOl . 0 0 0 6  . 0 6  . 0 4  
%RSD 9 0 . 4 2  . 0 7 0 4  . 3 1 5 4  1 7 . 1 3  8 . 0 1 2  . 1 2 5 0  . 0 5 7 2  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0 0 0 2  . 0 4 5 0  1 . 0 9 8  . 0 0 0 2  . 0 0 6 4  4 9 . 8 2  6 7 . 2 2  
# 2  - .  0 0 1 1  . 0 4 5 0  1 . 1 0 3  . 0 0 0 3  . 0 0 7 2  4 9 . 9 1  6 7 . 2 7  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  P d 3 4 0 4  S - 1 8 2 0  S b 2 0 6 8  

A v g e  - .  0 0 0 3  . 0 1 5 8  . 0 0 0 8  . 0 0 1 4  - .  0 0 2 5  8 . 5 3 5  . 0 0 5 2  
SDev . 0 0 0 5  . 0 0 5 2  . 0 0 0 8  . 0 0 2 4  . 0 0 1 6  . 0 6 0  . 0 0 4 1  
%RSD 1 5 7 . 9  3 2 . 8 1  1 0 0 . 4  1 7 2 . 9  6 3 . 3 7  . 7 0 3 7  7 9 . 4 4  

U n i t s  ppm PPm PPm PPm PPm PPm PPm 

#l . o o o o  . 0 1 2 1  . 0 0 0 2  . 0 0 3 2  - .  0 0 3 7  8 . 5 7 8  . 0 0 2 3  
#2 - .  0 0 0 6  . 0 1 9 4  . 0 0 1 4  - .  0 0 0 3  - .  0 0 1 4  8 . 4 9 3  . 0 0 8 1  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  P b 2 2 0  S e 1 9 6  S n 1 8 9 9  
U n i t s  %R PPm PPm PPm PPm PPm PPm 
A v g e  1 0 2 . 8  . 0 1 6 5  . 0 0 0 6  2 4 . 4 6  . 0 0 1 2  . 0 0 5 9  .0091 
S D e v  . 3  . 0 0 2 3  . 0 0 0 2  . 0 6  . 0 0 1 4  . 0 0 0 9  . 0 0 0 7  
%RSD . 3 1 8 1  1 3 . 7 2  3 1 . 0 8  . 2 6 1 9  1 1 0 . 9  1 4 . 8 7  7 . 6 6 9  

#l 1 0 3 . 0  . 0 1 4 9  . 0 0 0 5  2 4 . 5 1  . 0 0 2 2  . 0 0 5 3  . 0 0 8 6  
#2 1 0 2 . 5  . 0 1 8 1  . 0 0 0 7  2 4 . 4 2  . 0 0 0 3  . 0 0 6 5  . 0 0 9 6  

U 4 0 9 0  V 2 9 2 4  W 2 0 7 9  E l e m  S r 4 2 1 5  T h 2 8 3 7  T i 3 3 4 9  T 1 1 9 0 8  
U n i t s  ppm PPm PPm PPm PPm PPm PPm 
A v g e  , 0 4 4 0  - .  0 0 2 1  - .  0 0 0 4  - .  0 0 1 4  - .  0 0 0 4  . 0 0 3 1  - .  0 0 3 3  
SDev . o o o o  . 0 0 1 5  . 0 0 0 2  . 0 0 3 4  , 0 1 3 7  . 0 0 0 2  . 0 0 2 6  
%RSD . 0 8 3 0  7 2 . 6 2  3 6 . 9 1  2 3 5 . 8  3 8 0 0 .  7 . 0 5 8  7 9 . 7 5  

#I . 0 4 4 0  - .  0 0 1 0  - .  0 0 0 3  - .  0 0 3 8  - .  0 1 0 1  . 0 0 3 0  - .  0 0 5 2  
#2 . 0 4 3 9  - .  0 0 3 2  - .  0 0 0 5  .OOlO . 0 0 9 4  . 0 0 3 3  - .  0 0 1 4  



Analysis Report 10/12/05 12:17:05 PM Page 2 

010114 Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 - Zn2062 
PPm 
.0018 
. O O O l  
7.303 

Zr3496 
PPm - .  0004 

. o o o o  
4.091 

PPm 
- .  0001 
.OOOl 

49.25 

#1 
#2 

- .  0001 
- .  0001 

.0019 

.0017 
- .  0004 
- .  0005 

4 
NOTUSED 
_ _  

6 
NOTUSED 
- -  

7 
NOTUSED 
_ _  

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 

1192726 
3866.460 
.3241700 

361.384 

2 
Time 
- -  
- -  
10000 
. o o o o o o o  
. o o o o o o o  

3 
NOTUSED 
- _  

5 
NOTUSED 
_ _  

#1 
#2 

1195460 
1189992 

10000 
10000 



Analysis Report 10/12/05 12:21:59 PM Page 1 

Method: DAILY2 Sample Name: 268263 
Run Time: 10/12/05 12:17:16 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010115 
Elem Ag3280 A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0006 - .  0001 .0109 .1498 .0042 . o o o o  - .  0027 
SDev ,0003 .0033 .0005 .0014 .OOOl . o o o o  .0013 
%RSD 56.15 3848. 4.872 .9239 1.249 1629. 48.33 

.0042 - .  0000 - .  0036 
#2 - .  0008 - .  0025 .0113 .1488 .0041 . o o o o  - .  0018 
#1 - .  0004 .0023 .0105 .1508 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 

Avge 15.45 - .0003 .0002 .0007 . o o o o  - .  0072 4.107 
SDev .oo .0004 .OOOl .OOlO .0005 .0117 .019 
%RSD .0095 167.1 29.53 135.9 5458. 161.5 .4637 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 15.45 . o o o o  .0002 .0014 .0004 - .  0155 4.093 
#2 15.45 - .  0006 .0002 . o o o o  - .  0003 .OOlO 4.120 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 Na3302 Na5889 

Avge - .  0015 .0412 1.276 .O O O l  .0022 45.20 61.65 
SDev .0006 . o o o o  .001 .OOOl . o o o o  .05 .25 
%RSD 40.10 .lo73 .lo37 122.6 .3876 .1214 .3999 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 - .  0011 .0412 1.275 .O O O l  .0022 45.16 61.82 
#2 - .0020 .0412 1.276 . o o o o  .0022 45.24 61.47 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0004 .0234 .0022 .OOll - .0044 7.473 .0011 
SDev .OOOl .0055 .0024 .0015 .0054 .046 .OOOl 
%RSD 21.87 23.64 109.9 143.5 124.8 .6122 5.413 

#1 .0003 .0195 .0039 - .  0000 - .  0082 7.505 .0011 
#2 .0005 .0274 .0005 .0021 - .  0005 7.441 .0011 

Elem Sc3613 1960/1 1960/2 Si2881 Pb2 2 0 Se196 Sn1899 

Avge 102.7 .0128 - .  0025 27.38 .0014 .0026 ,0082 
SDev .5 .0073 .0040 .12 .0002 .0002 .OOOl 
%RSD .5074 56.81 158.0 .4553 14.76 8.844 .8391 

Units %R PPm PPm PPm PPm PPm PPm 

#l 102.3 .0179 - .  0053 27.47 .0013 .0024 .0083 
#2 103.1 .0077 .0003 27.30 .0016 .0028 .0082 

Elem Sr4215 Th2837 Ti3349 TI1908 U 4090 V 2924 W 2079 
Units ppm PPm PPm PPm P b  PPm PPm 
Avge ,0639 - .  0040 - .  0005 - .  0046 - .  0183 .0054 - .  0024 
SDev .O O O l  .0007 .O O O l  .0014 .0192 .0008 .0015 
%RSD .1538 17.33 28.93 29.45 104.7 15.94 65.12 

#1 .0638 - .  0035 - .  0004 - .  0037 - .  0048 .0060 - .  0013 
#2 ,0640 - .  0044 - .  0005 - .  0056 - .  0319 .0048 - .  0035 



Analysis Report 10/12/05 12 :21: 59 PM 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

- .  0001 
. O O O l  

76.57 

Pi% 
Zn2062 Zr3496 

PPm 
- .  0003 
.0005 

150.3 

PPm 
.0017 
.O O O l  
2.892 

#1 
#2 

- . O O O l  
- .  0002 

.0017 

.0017 
. o o o o  
- .0007 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
1192050 
6022.428 
.5052163 

2 
Time 

3 
NOTUSED 
_ _  

4 
NOTUSED 

6 
NOTUSED 

7 
NOTUSED 
_ _  

10000 
. o o o o o o o  
. o o o o o o o  

#1 
#2 

10000 
10000 

1187791 
1196308 



10/12/05 12 : 30 : 55 PM Page 1 Analysis Report 

Method: DAILY2 Sample Name: ccv2 
Run Time: 10/12/05 12:26:12 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010117 

Elem Ag3280 A13082 As1890 
Units ppm PPm PPm 
Avge .9946 9.767 5.118 
SDev .0012 .033 .021 
%RSD .1218 .3386 .4160 

B - 2496 Ba4934 Be3 13 0 
PPm 
.9705 
.0003 
.0315 

Bi2230 
PPm 
4.993 
.014 
.2787 

PPm 
4.825 

PPm 
10.01 

.026 
.5483 

.02 
.2061 

#1 .9937 9.743 5.103 
#2 .9954 9.790 5.133 

4.806 
4.844 

9.992 
10.02 

.9702 

.9707 
4.983 
5.003 

Errors LC Pass LC Pass LC Pass 
High 1.100 11.00 5.500 
Low .goo0 9.000 4.500 

LC Pass 
5.500 
4.500 

LC Pass 
11.00 
9,000 

LC Pass 
1.100 
.goo0 

LC Pass 
5.500 
4.500 

Elem Ca3179 Cd2265 Co2286 

Avge 19.76 1.002 5.031 
SDev .02 .004 .006 
%RSD .lo72 .4129 .1155 

Units ppm PPm PPm 
Cr2677 
PPm 
1.945 
.004 
.1943 

Cu3247 
PPm 
2.035 
.006 
.3054 

Fe2714 
PPm 
9.735 
.006 
.0625 

K - 7664 
PPm 
18.92 

.09 
.4522 

#1 19.77 1.005 5.035 
#2 19.74 .9987 5.027 

1.948 
1.943 

2.030 
2.039 

9.740 
9.731 

18.86 
18.98 

Errors LC Pass LC Pass LC Pass 
High 22.00 1.100 5.500 
Low 18.00 .goo0 4.500 

LC Pass 
2.200 
1.800 

LC Pass 
2.200 
1.800 

LC Pass 
11.00 
9.000 

LC Pass 
22.00 
18.00 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2020 
PPm 
5.019 
.011 
.2139 

Na3302 Na5889 
Units ppm PPm PPm 
Avqe 4.905 4.790 19.87 

PPm 
1.008 

PPm 
28.47 

PPm 
H41.90 

SDev .009 .002 .oo 
%RSD -1817 .0410 .0176 

.001 
.lo12 

.11 
.3733 

.13 
.2991 

#l 4.899 4.788 19.87 
#2 4.912 4.791 19.87 

1.009 
1.008 

5.011 
5.026 

28.54 
28.39 

H41.81 
H41.99 

LC High 
33.00 
27.00 

Errors LC Pass LC Pass LC Pass 

Low 4.500 4.500 18.00 
High 5.500 5.500 22.00 

LC Pass 
1.100 
.goo0 

LC Pass 
5.500 
4.500 

LC Pass 
33.00 
27.00 

Elem Ni2316 P - 1782 2203/1 2203/2 Pd3404 
PPm 
1.001 
.002 
.1770 

S 1820 

1.014 
.001 
.1260 

PPm 
Sb2068 
PPm 
1.004 
.004 
.3753 

Units ppm PPm PPm 
Avge 4.927 5.111 4.916 

PPm 
4.907 
.025 
5101 

SDev .020 .070 .039 
%RSD .4061 1.365 .7882 

#1 4.942 5.061 4.943 
#2 4.913 5.160 4.888 

4.925 
4.889 

.9998 
1.002 

1.013 
1.015 

1.007 
1.002 

LC Pass 
1.100 
.g000 

Errors LC Pass LC Pass NOCHECK 
High 5.500 5.500 
Low 4.500 4.500 

NOCHECK LC Pass 
1.100 
.goo0 

LC Pass 
1.100 
.goo0 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
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Units %R 
Avge 101.8 
SDev .3 
%RSD .2886 

PPm 
5.232 

PPm 
5.219 

PPm PPm PPm 
4.981 4.910 5.224 
.005 .030 .030 
.lo16 .6028 .5837 

4.896 
.005 
.0922 

.030 
.5728 

-031 
.5891 

#l 101.6 
#2 102.0 

5.254 
5.211 

5.241 
5.198 

4.978 4.931 5.245 
4.985 4.889 5.202 

4.899 
4.893 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK LC Pass LC Pass LC Pass 
5.500 5.500 5.500 
4.500 4.500 4.500 

LC Pass 
5.500 
4.500 

Elem Sr4215 
Units ppm 
Avge 5.049 
SDev .010 
%RSD .2031 

Th2837 Ti3349 
PPm 
4.780 
.004 
.0937 

TI1908 U 4090 V 2924 

5.184 1.077 4.931 
.009 .016 . 0 0 2  
,1831 1.495 .0487 

PPm PPm PPm 
W 2079 
PPm 
H1.110 

.003 
.2817 

PPm 
.9656 
.0015 
.1522 

#1 5.042 
#2 5.056 

.9666 

.9645 
4.777 
4.783 

5.177 1.088 4.929 
5.190 1.066 4.932 

H1.112 
H1.108 

Errors LC Pass 
High 5.500 
Low 4.500 

LC Pass 
1.100 
.goo0 

LC Pass 
5.500 
4.500 

LC Pass LC Pass LC Pass 
5.500 1.100 5.500 
4.500 .goo0 4.500 

LC High 
1.100 
.g000 

Elem Y - 3710 
Units ppm 
Avge 5.006 
SDev .007 
%RSD .1389 

Zn2062 Zr3496 
PPm 
4.884 
.012 
.2533 

PPm 
1.006 
.003 
.2659 

#1 5.001 
#2 5.011 

1.008 
1.004 

4.875 
4.892 

Errors LC Pass 
High 5.500 
Low 4.500 

LC Pass 
1.100 
.goo0 

LC Pass 
5.500 
4.500 



Analysis 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Report 

1 
*Counts 
sc 
361.384 
1181816 
3368.657 
.2850407 

1179434 
1184198 

2 
Time 
_ _  
- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

3 
NOTUSED 
_ _  

10/12/05 12:30:55 

5 
NOTUSED 
_ _  
_ _  
- _  
_ -  
_ _  

_ _  
_ _  

PM 

r 

b 
NOTUSED 

_ _  
_ _  
_ _  

010119 
7 
NOTUSED 



Analysis Report 10/12/05 12:37:35 PM 

Method: DAILY2 Sample Name: ccb2 
Run Time: 10/12/05 12:33:01 
Comment : 
Mode: CONC Corr. Factor: 1 

Operator: 

010120 
Elem Ag3280 A13082 As1890 
Units ppm PPm PPm 
Avge - .0004 - .  0001 - .  0015 
SDev .0005 .0002 .0006 
%RSD 148.0 169.2 40.31 

B 2496 
PPm 
.0055 
.0013 
23.10 

- Ba4934 Be3130 
PPm PPm 
- .  0000 . o o o o  

. o o o o  . o o o o  
45.89 125.9 

Bi2230 
PPm 
.OOOl 
.0004 
361.2 

#1 . o o o o  - .  0002 - .  0019 
#2 - .  0007 . o o o o  - .  0011 

.0064 

.0046 
- .  0000 . o o o o  
- .  0000 . o o o o  

.0004 
- .  0002 

Errors LC Pass LC Pass LC Pass 
High .0050 .0500 .0050 
Low - .  0050 - .  0500 - .  0050 

LC Pass 
.0500 
- .  0500 

LC Pass LC Pass 
.0050 .0050 
- .  0050 - .  0050 

LC Pass 
.OlOO 
- .  0100 

Elem Ca3179 Cd2265 Co2286 Cr2677 
PPm - .  0004 
.0002 

50.72 

Cu3247 Fe2714 
PPm PPm 
- .  0004 .0004 
.0004 .0002 

97.75 54.22 

K 7664 
PPm - .  0016 
.0050 

322.4 

Units ppm PPm PPm 
Avqe .0007 .O O O l  . O O O l  
SD& .0007 .O O O l  .0006 
%RSD 99.60 57.52 741.6 

#1 .0012 .OOOl .0005 
#2 .0002 .0002 - .  0003 

- .  0002 
- .  0005 

- .  0001 .0006 
- .  0007 .0003 

.0020 
- .  0051 

Errors LC Pass LC Pass LC Pass 
High ,0500 .0050 .0050 
Low - .  0500 - .0050 - .  0050 

LC Pass 
.0050 
- .  0050 

LC Pass LC Pass 
.0050 .0500 
- .  0050 - .  0500 

LC Pass 
.1000 
- .  1000 

Elem La3988 Li6707 Mg2790 
Units ppm PPm PPm 
Avge - .  0012 .0004 - .  0053 
SDev . o o o o  . o o o o  .0011 
%RSD 3.302 9.813 20.45 

Mo2020 Na3302 
PPm PPm 
.0030 L-. 1192 
.0005 .2409 
15.15 202.1 

Na5889 
PPm 
.0302 
.0026 
8.704 

Mn2576 
PPm 
- .  0001 

. o o o o  
1.853 

#1 - .  0012 .0004 - .  0046 
#2 - .  0013 .0004 - .  0061 

- .  0001 
- .  0001 

.0033 H. 0511 

.0027 L- .2895 
.0321 
.0283 

LC Pass LC Low 
.0050 .0500 
- .  0050 - .  0500 

LC Pass 
.0500 
- .  0500 

Errors LC Pass LC Pass LC Pass 

Low - .  0050 - .  0050 - .  0500 
High .0050 .0050 .0500 

LC Pass 
.0050 
- .  0050 

Elem Ni2316 P 1782 2203/1 2203/2 
PPm 
- .  0005 
.0007 

154.9 

Pd3404 S 1820 

- .  0017 .0064 
.0020 .0023 

116.0 35.81 

PPm PPm 
Sb2068 
PPm 
.0015 
.OOlO 
65.40 

Units ppm PPm PPm 
Avse .0003 - .  0040 .0018 
SDev . o o o o  .0019 .0021 
%RSD .5210 47.29 115.6 

#1 .0002 - .  0054 .0003 
#2 .0003 - .  0027 .0033 

- .  0010 
. o o o o  

- .  0003 .0080 
.0048 - .  0031 

.0023 

.0008 

NOCHECK LC Pass LC Pass 
.0050 .OlOO 
- .  0050 - .  0100 

LC Pass 
.OlOO 
- .  0100 

Errors LC Pass LC Pass NOCHECK 

Low - .  0050 - .OlOO 
High .0050 .OlOO 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 
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0!0121 
PPm PPm 
. 0 0 0 9  . 0 0 1 9  
. 0 0 1 9  . 0 0 0 8  
2 1 6 . 0  4 2 . 2 0  

Units 
Avge 
SDev 
%RSD 

%R 
1 0 2 . 9  

PPm 
. 0 0 5 9  
. 0 0 0 2  
2 . 9 9 9  

PPm 
- .  0 0 1 6  

PPm 
. 0 0 1 2  

PPm 
. 0 0 0 3  
. 0 0 1 2  
3 7 5 . 7  

. 0 0 3 0  
1 8 5 . 4  

.oooo 
3 . 4 9 4  

.I 
. 1 2 2 2  

#1 
#2 

1 0 2 . 8  
1 0 3 . 0  

. 0 0 5 8  

. 0 0 6 0  
. 0 0 0 5  
- .  0 0 3 7  

. 0 0 1 2  

. 0 0 1 2  
- .  0 0 0 5  
. 0 0 1 2  

. 0 0 2 3  . 0 0 2 5  
- .  0 0 0 5  . 0 0 1 4  

E r r o r s  
High 
Low 

NOCHECK NOCHECK NOCHECK LC Pass 
.O l O O  
- .  0100 

LC Pass 
. 0 0 3 0  
- .  0 0 3 0  

LC Pass LC Pass 
.0050 . 0 0 5 0  
- .  0 0 5 0  - .  0 0 5 0  

E l e m  
Units 
Avge 
SDev 
%RSD 

S r 4 2 1 5  
PPm 
.oooo 
.oooo 
1 8 6 . 5  

T h 2 8 3 7  
PPm - .  0 0 1 6  

. 0 0 1 7  
1 0 5 . 8  

T i 3 3 4 9  
PPm 
- .  0 0 0 1  
. O O O l  

3 8 . 1 0  

T 1 1 9 0 8  U 4 0 9 0  

- . 0 1 9 7  
-0116 

5 8 . 7 3  

PPm 
V 2 9 2 4  W 2 0 7 9  

- .  0 0 0 8  . 0 0 1 6  
. 0 0 0 4  . 0 0 0 5  

4 5 . 6 5  3 2 . 9 1  

PPm PPm PPm 
. 0 0 2 1  
. 0 0 3 0  
1 4 7 . 1  

#1 
# 2  

.oooo 
- .  0000 

- .  0 0 0 4  
- .  0 0 2 8  

- .  0 0 0 1  
- .  0 0 0 2  

. 0 0 4 2  
- .  0 0 0 1  

- .  0 1 1 5  
- .  0 2 7 9  

- .  0 0 0 6  . 0 0 2 0  
- .  0 0 1 1  . 0 0 1 2  

E r r o r s  
High 
Low 

LC Pass 
. 0 0 5 0  
- .  0 0 5 0  

LC Pass 
.OlOO 
- .  0100 

LC Pass 
. 0 0 5 0  
- .  0 0 5 0  

LC Pass 
.OlOO 
- .  0100 

LC Pass 
.loo0 
- .  1000 

LC Pass LC Pass 
. 0 0 5 0  .OlOO 
- .  0 0 5 0  - .  0100 

Elem 
Units 
Avge 
SDev 
%RSD 

Y - 3 7 1 0  Zn2 0 6 2  Z r 3 4 9 6  
PPm 
- .  0 0 0 0  

PPm 
- .  0 0 0 1  

PPm 
- .  0 0 0 7  

.oooo 
3 1 5 . 5  

.oooo 
1 5 . 0 0  

. 0 0 0 2  
3 2 . 4 4  

#1 
# 2  

.oooo 
- .  0000 

- .  0001 
- .  0001 

- .  0 0 0 5  
- .  0 0 0 8  

E r ro r s  
High 
Low 

LC Pass 
. 0 0 5 0  
- .  0 0 5 0  

LC Pass 
. 0 0 5 0  
- .  0 0 5 0  

LC Pass 
. 0 0 5 0  
- .  0 0 5 0  



Analysis Report 

I n t S t d  
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

1 
*Counts 
sc 
361.384 
1194490 
1542.200 
.1291094 

1193400 
1195581 

2 
Time 

_ -  

10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

10/12/05 12:37:35 PM 

4 
NOTUSED 

5 
NOTUSED 
_ _  

_ _  
_ _  

6 
NOTUSED 
_ _  
_ _  
_ _  
_ _  
_ _  

Page 3 

010122 
7 
NOTUSED 



A n a l y s i s  Report 1 0 / 1 2 / 0 5  1 2  : 4 2  : 2 1  PM 

Method: DAILY2 Sample N a m e :  2 6 8 2 6 4  
R u n  T i m e :  1 0 / 1 2 / 0 5  1 2 : 3 7 : 4 6  
C o m m e n t  : 
Mode: CONC C o r r .  F a c t o r :  1 

O p e r a t o r :  

E l e m  A g 3 2 8 0  A 1 3 0 8 2  A s 1 8 9 0  B 2 4 9 6  B a 4 9 3 4  B e 3 1 3 0  

A v g e  - .  0 0 0 3  1 . 3 2 7  . 0 0 9 9  . 1 7 8 4  . 0 4 9 9  . 0 0 1 4  
SDev . 0 0 0 5  . 0 1 5  . 0 0 0 5  . 0 0 0 8  . o o o o  . o o o o  
% R S D  1 5 4 . 0  1 . 1 0 6  5 . 1 7 4  . 4 6 8 6  . 0 8 0 5  . 2 0 6 3  

U n i t s  ppm PPm PPm PPm PPm PPm 

#1 - .  0 0 0 7  1 . 3 3 8  . 0 0 9 6  . 1 7 9 0  . 0 4 9 9  . 0 0 1 4  
#2 . o o o o  1 . 3 1 7  . 0 1 0 3  . 1 7 7 9  . 0 5 0 0  . 0 0 1 4  

E l e m  C a 3 1 7 9  C d 2 2 6 5  C o 2 2 8 6  C r 2 6 7 7  C u 3 2 4 7  F e 2 7 1 4  
U n i t s  ppm PPm PPm PPm PPm PPm 
A v g e  9 . 6 2 6  . 0 0 0 3  . 0 0 0 9  . 0 0 6 3  . 0 0 6 7  1 . 7 0 9  
SDev . 0 0 3  . O O O l  . o o o o  . 0 0 0 2  . 0 0 0 2  . o o o  
%RSD . 0 3 5 9  5 0 . 1 3  3 . 3 6 6  2 . 6 6 1  2 . 5 7 0  . 0 2 3 7  

#1 9 . 6 2 4  . 0 0 0 2  . 0 0 0 9  . 0 0 6 2  . 0 0 6 5  1 . 7 0 9  
# 2  9 . 6 2 9  . 0 0 0 3  . 0 0 0 9  . 0 0 6 5  . 0 0 6 8  1 . 7 0 9  

E l e m  L a 3 9 8 8  L i 6 7 0 7  Mg2790 Mn2576 Mo2020 N a 3 3 0 2  
U n i t s  ppm PPm PPm PPm PPm P P m  
A v g e  . 0 0 0 8  . 0 8 2 9  1 . 2 7 3  . 0 7 0 3  . 0 2 4 4  1 1 0 . 9  
SDev . 0 0 0 5  . O O O l  . 0 0 2  . O O O l  . 0 0 0 4  . 3  
%RSD 5 4 . 7 2  . 1 8 2 2  . 1 3 4 3  . 1 2 5 7  1 . 8 1 8  . 2 9 7 0  

#1 . 0 0 0 5  . 0 8 3 0  1 . 2 7 1  . 0 7 0 4  . 0 2 4 1  111.1 
#2 .0012 . 0 8 2 8  1 . 2 7 4  . 0 7 0 2  . 0 2 4 7  1 1 0 . 7  

E l e m  N i 2 3 1 6  P 1 7 8 2  2 2 0 3 / 1  2 2 0 3 / 2  P d 3 4 0 4  S 1 8 2 0  

A v g e  . 0 0 4 6  . 0 6 7 1  . 0 1 6 6  . 0 1 5 4  - .  0 0 2 8  1 5 . 6 6  
SDev . o o o o  . 0 1 0 2  . 0 0 2 1  .OOlO - 0 0 0 6  . 0 3  
% R S D  . 5 7 3 7  1 5 . 1 5  1 2 . 3 1  6 . 5 1 2  2 2 . 6 7  . 1 9 0 5  

U n i t s  ppm PPm PPm PPm PPm PPm 

#1 . 0 0 4 5  . 0 7 4 3  . 0 1 5 2  . 0 1 4 7  - . 0 0 3 3  1 5 . 6 4  
#2 . 0 0 4 6  . 0 5 9 9  . 0 1 8 1  . 0 1 6 1  - .  0 0 2 4  1 5 . 6 8  

E l e m  S c 3 6 1 3  1 9 6 0 / 1  1 9 6 0 / 2  S i 2 8 8 1  P b 2 2 0  S e 1 9 6  

A v g e  1 0 1 . 7  . 0 1 5 0  - .  0 0 0 3  2 4 . 2 1  . 0 1 5 8  . 0 0 4 8  
SDev . 3  . 0 0 0 6  . 0 0 2 6  . 1 2  . 0 0 1 4  . 0 0 1 5  
%RSD . 2 5 3 4  4 . 0 9 8  9 2 6 . 8  . 4 9 5 3  8 . 5 3 6  3 2 . 2 1  

U n i t s  %R PPm PPm PPm PPm PPm 

#1 1 0 1 . 5  . 0 1 4 5  . 0 0 1 6  2 4 . 2 9  . 0 1 4 9  . 0 0 5 9  
# 2  1 0 1 . 9  . 0 1 5 4  - .  0 0 2 1  2 4 . 1 2  . 0 1 6 8  . 0 0 3 7  

U 4 0 9 0  V - 2 9 2 4  E l e m  S r 4 2 1 5  T h 2 8 3 7  T i 3 3 4 9  T 1 1 9 0 8  - 
U n i t s  ppm PPm PPm PPm PPm PPm 

S D e v  . O O O l  .OOOl . 0 0 0 2  . 0 0 3 3  . 0 0 0 8  . o o o o  
A v g e  . 0 7 6 0  . 0 0 2 2  . 0 0 3 1  - .  0 0 4 0  . 0 0 1 5  . 0 0 2 7  

8 3 . 7 9  5 1 . 0 7  1 . 1 4 1  %RSD . 0 9 1 4  2 . 1 4 5  7 . 6 8 5  

#1 . 0 7 6 0  . 0 0 2 2  . 0 0 3 3  - .  0 0 6 3  .OOlO . 0 0 2 7  
#2 . 0 7 6 1  . 0 0 2 1  . 0 0 2 9  - .  0 0 1 6  . 0 0 2 1  . 0 0 2 7  

010123 

B i 2 2 3 0  
PPm 
. 0 0 0 3  
.0016 
5 7 5 . 1  

. 0 0 1 4  
- .  0 0 0 9  

K 7 6 6 4  

3 . 1 4 7  
. 0 0 3  

. 0 9 3 4  

PPm 

3 . 1 4 5  
3 . 1 4 9  

N a 5 8 8 9  
PPm 
1 4 3 . 1  

. 4  
. 3 0 1 8  

1 4 3 . 4  
1 4 2 . 8  

S b 2 0 6 8  
PPm 
. 0 0 5 8  
. 0 0 3 1  
5 3 . 5 9  

. 0 0 3 6  

. 0 0 8 0  

S n 1 8 9 9  
PPm 
. 0 1 2 2  
.OOlO 
8 . 0 0 0  

. 0 1 2 9  

.0115 

W - 2 0 7 9  
PPm - .  0 0 2 5  

. 0 0 1 2  
4 6 . 9 3  

- .  0 0 3 3  
- .  0 0 1 6  
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Elem 
Units 
Avge 
SDev 
%RSD 

Y 3 7 1 0  

.0004 

. o o o o  
6 . 8 9 7  

PPm 
Zn2 0 6 2  Z r 3 4 9 6  
PPm 
. 0 4 7 8  

PPm 
.0007 

. 0 0 0 2  

.3336 
. 0 0 0 2  
2 9 . 6 9  

#1 
#2 

. 0 0 0 4  

.0005 
. 0 4 7 7  
. 0 4 7 9  

.0005 

. 0 0 0 8  

7 
NOTUSED 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
3 6 1 . 3 8 4  
1 1 8 0 3 7 0  
2 9 8 8 . 9 4 0  
. 2 5 3 2 2 0 5  

2 
Time 

4 
NOTUSED 

5 
NOTUSED 
_ _  
_ _  
_ _  
_ _  
_ _  

6 
NOTUSED 

_ _  
_ -  
10000 
. o o o o o o o  
. o o o o o o o  

#1 
#2 

1 1 7 8 2 5 7  
1 1 8 2 4 8 4  

10000 
10000 

_ _  
_ _  

_ _  
_ _  
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Method: DAILY2 Sample Name: 268265 Operator: 
Run Time: 10/12/05 12:42:33 

Mode: CONC Corr. Factor: 1 Comment : 010125 
Elem Ag3280 A13082 As1890 B 2496 Ba4934 Be3130 Bi2230 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0001 .0024 .OOll . o o o o  - . O O O l  - . o o o o  - .0042 
SDev .O O O l  .0045 .0002 .0004 .OOOl . o o o o  .0028 
%RSD 100.2 185.0 15.63 971.8 78.17 102.4 65.57 

#1 - .  0002 - .  0007 .0012 .0003 - . o o o o  - .  0000 - .  0023 
#2 - . o o o o  .0056 .OOlO - .  0002 - .0002 - .  0000 - .  0061 

Elem Ca3179 Cd2265 Co2286 Cr2677 Cu3247 Fe2714 K 7664 

Avge 9.860 . o o o o  - .  0002 - ,  0004 - .  0006 9.901 8.062 
SDev .007 . o o o o  . O O O l  .0006 .O O O l  .006 .018 
%RSD .0699 78.97 66.69 161.1 16.91 .0646 .2243 

Units ppm PPm PPm PPm PPm PPm PPm 

#1 9.856 . o o o o  - .  0001 .O O O l  - .  0005 9.897 8.049 
# a  9.865 . o o o o  - .  0003 - .  0008 - .  0006 9.906 8.074 

Elem La3988 Li6707 Mg2790 Mn2576 Mo2 02 0 Na3302 Na5889 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge - .  0008 - .  0002 9.703 - .  0002 .0007 7.992 11.80 
SDev .0003 . o o o o  .002 . o o o o  .OOll .009 .oo 
%RSD 30.86 14.23 .0221 26.09 157.5 .lo89 .0371 

#1 - .  0006 - .  0002 9.702 - .  0002 -0015 7.998 11.80 
#2 - .  0010 - .  0002 9.705 - .  0001 - .  0001 7.986 11.80 

Elem Ni2316 P 1782 2203/1 2203/2 Pd3404 S 1820 Sb2068 
Units ppm PPm PPm PPm PPm P& PPm 
Avge .0004 - .  0022 .0028 . o o o o  - .  0046 - .  0003 - .  0029 
SDev .0014 .0087 .0040 .0018 .0009 .0103 .0018 
%RSD 349.2 401.2 142.6 14650. 20.47 4093. 61.93 

#1 .0014 - .  0083 - .  0000 .0013 - .0053 - .0075 - .  0042 
#2 - .  0006 .0040 .0056 - .  0012 - .0040 .0070 - .  0016 

Elem Sc3613 1960/1 1960/2 Si2881 Pb220 Se196 Sn1899 

Avge 106.1 .0071 - .  0037 .0006 .0009 - .  0001 .0008 
SDev .2 .0042 .OOlO .0015 .OOOl .0021 .0007 
%RSD .1733 59.15 26.73 249.9 15.50 2710. 92.17 

Units %R PPm PPm PPm PPm PPm PPm 

#1 106.2 .0041 - .0044 - .  0005 .0008 - .  0015 .0013 
#2 106.0 .0101 - .  0030 .0017 .OOll .0014 .0003 

V 2924 W 2079 Elem Sr4215 Th2837 Ti3349 T11908 U 4090 
Units ppm PPm PPm PPm PPm PPm PPm 
Avge .0003 - .  0091 - .  0002 .0023 - .  0183 - .OOlO - .  0013 
SDev . o o o o  .0020 .OOOl .OOll .0103 .0005 .OOlO 
%RSD .4759 21.94 67.25 48.63 56.24 44.46 79.37 

#1 .0003 - .  0077 - .  0001 .0031 - .  0110 - .  0007 - .  0020 
#2 ,0003 - .0106 - .0002 .0015 - .  0256 - .  0014 - .  0006 
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010126 
Elem 
Units 
Avge 
SDev 
%RSD 

Y - 3710 Zn2062 Zr3496 
PPm 
- .  0007 
.0004 

48.70 

PPm 
- .  0002 

PPm 
.0037 

.O O O l  
69.46 

.OOOl 
1.385 

#1 
#2 

- .  0001 
- .  0002 

.0038 

.0037 
- .  0005 
- .  0010 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
*Counts 
sc 
361.384 
1231162 
2042.832 
.1659270 

2 
Time 
- -  
_ -  
10000 
. o o o o o o o  
.ooooooo 

3 
NOTUSED 
_ _  
- -  

4 
NOTUSED 
_ -  

5 
NOTUSED 
- -  

6 
NOTUSED 
_ _  

7 
NOTUSED 
- -  

#l 
#2 

1232607 
1229718 

10000 
10000 
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Method: DAILY2 Sample Name: cri 
Run Time: 10/12/05 12:50:58 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#l 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#I 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#l 
#2 

Errors 
High 
Low 

Elem 

Ag3280 
PPm 
.0194 
.0007 
3.708 

.0189 

.0200 

LC Pass 
.0300 
.O l O O  

Ca3179 
PPm 
.0034 
.0011 
32.75 

.0026 

.0042 

NOCHECK 

La3988 
PPm 
- .  0011 
.0008 

72.32 

- .  0017 
- .  0006 

NOCHECK 

Ni2316 
PPm 
.0801 
.0003 
.4305 

.0803 

.0798 

LC Pass 
.1200 
.0400 

Sc3613 

A13082 
PPm 
.0984 
.0025 
2.563 

.0966 

.loo2 

NOCHECK 

Cd2265 
PPm 
.0105 
.O O O l  
.4332 

.0104 

.0105 

LC Pass 
.0150 
.0050 

Li6707 
PPm 
.0714 
.O O O l  
.1887 

.0715 

.0713 

LC Pass 
.1500 
.0500 

P 1782 

.0979 

.0013 
1.293 

.0970 

.0988 

LC Pass 
.1500 
.0500 

1960/1 

PPm 

As1890 
PPm 
.0212 
.0004 
1.798 

.0210 

.0215 

LC Pass 
.0300 
.OlOO 

Co2286 
PPm 
.0999 
.0004 
.4083 

.0996 

.loo2 

LC Pass 
.1500 
.0500 

Mg2790 
PPm 
- .  0016 
.0021 

131.4 

- .0031 
- .  0001 
NOCHECK 

2203/1 
PPm 
.0075 
.0007 
8.839 

.0071 

.0080 

NOCHECK 

1960/2 

B 2496 

-0999 
.0004 
.4380 

.loo2 

.0996 

LC Pass 
-1500 
.0500 

Cr2677 
PPm 
.0190 
.O O O l  
.5030 

.0191 
-0190 

LC Pass 
.0300 
.OlOO 

Mn2576 
PPm 
.0305 
.OOOl 
.3720 

.0304 

.0305 

PPm 

LC Pass 
.0450 
.0150 

2203/2 
PPm 
.0049 
.0003 
7.232 

.0046 

.0051 

NOCHECK 

Si2881 

Operator: 

010127 

Ba4934 
PPm 
-0202 
. o o o o  
.2170 

.0202 

.0202 

LC Pass 
.0300 
.OlOO 

Cu3247 
PPm 
.0491 
.O O O l  
.2763 

-0492 
-0490 

LC Pass 
.0750 
.0250 

Mo2020 
PPm 
.0203 
.0007 
3.633 

.0198 

.0208 

LC Pass 
.0300 
.OlOO 

Pd3404 
PPm - .  0031 
fool2 

39.68 

- .  0040 
- .  0022 

NOCHECK 

Pb220 

Be3130 
PPm 
.0098 
. o o o o  
.1204 

.0098 

.0098 

LC Pass 
.0150 
.0050 

Fe2714 
PPm 
.0818 
.0043 
5.270 

.0787 

.oa48 

LC Pass 
.1500 
.0500 

Na3302 
PPm 
- .3096 
.0368 

11.87 

- .3356 
- .2836 

NOCHECK 

S 1820 

.0075 

.0027 
35.83 

.0094 

.0056 

NOCHECK 

PPm 

Se196 

Bi2230 
PPm 
- .  0030 
.0004 

12.67 

- .  0033 
- .  0027 
NOCHECK 

K 7664 
PPm - .  0180 
.0008 

4.699 

- .  0174 
- .  0186 

NOCHECK 

Na5889 
PPm 
.0242 
.0002 
.7917 

.0241 

.0244 

NOCHECK 

Sb2068 
PPm 
.1237 
.0032 
2.568 

.1260 

.1215 

LC Pass 
.1800 
.0600 

Sn1899 
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PPm PPm Units %R 
Avge 101.2 
SDev .6 
% R S D  .5533 

PPm 
.0130 
.0009 
6.693 

PPm 
.0094 
.0022 
23.57 

.lo51 .0058 .0106 .1052 

.0003 .0005 .0012 .0013 

.3309 7.924 11.17 1.233 

#1 101.6 
#2 100.8 

.0124 

.0137 
.0110 
.0078 

.lo53 .0054 .0115 .1061 

.lo48 .0061 .0098 .1042 

Erro r s  NOCHECK 
H i g h  
L o w  

NOCHECK NOCHECK L C  P a s s  L C  Pass L C  P a s s  LC P a s s  
.1500 .0090 .0150 .1500 
.0500 .0030 .0050 .0500 

E l e m  Sr4215 
U n i t s  p p m  
Avge .0210 
SDev . o o o o  
%RSD .1993 

Th2837 
P P m  
- .  0027 
.0009 

31.29 

Ti3349 
P P m  
.0187 
.O O O l  
.5490 

V 2924 W - 2079 T11908 U - 4090 - 
PPm P P m  PPm P P m  
.0173 .1855 .0980 - .  0008 
.0033 .0138 .0002 .0018 
18.95 7.420 .1715 227.1 

.0150 .1758 .0978 - .  0020 

.0196 .1952 .0981 .0005 
#1 .0210 
#2 .0210 

- .  0033 
- .0021 

.0187 

.0188 

E r r o r s  L C  P a s s  

L o w  .OlOO 
High .0300 

NOCHECK L C  Pass 
.0300 
.OlOO 

L C  P a s s  NOCHECK L C  Pass NOCHECK 
.0300 .1500 
.OlOO .0500 

E l e m  Y 3710 
U n i t s  pPm 
Avge - .  0 0 0 1  
SDev . o o o o  
%RSD 5.584 

Zn2062 
PPm 
.0408 
.O O O l  
.1385 

Zr3496 
PPm 
.0942 
.0008 
.8328 

#1 - .  0001 
#2 - .  0001 

.0409 

.0408 
.0937 
.0948 

E r r o r s  NOCHECK 
High 
L o w  

L C  Pass 
.0600 
.0200 

NOCHECK 



Analysis 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#I 
# 2  

Report 

1 
*Counts 
sc 
361.384 
1173959 
6501.140 
.5537791 

1178556 
1169362 

2 
Time 

_ _  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

3 

10/12/05 

4 5 

12:55:32 PM 

6 

3 

Ob0129 
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Method: DAILY2 Sample Name: icsa 
Run Time: 10/12/05 12:55:44 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 

Avge - .  0005 510.6 .0036 
SDev .0002 .4 . O O O l  
%RSD 44.84 .0781 1.756 

Units ppm PPm PPm 

#1 - .  0006 510.8 .0036 
#2 - .  0003 510.3 .0037 

Errors NOCHECK LC Pass NOCHECK 
High 600.0 
Low 400.0 

Elem Ca3179 Cd2265 Co2286 

Avge 456.5 - .  0006 .0006 
SDev .7 .0002 .0005 
%RSD .1508 32.81 83.27 

Units ppm PPm PPm 

#1 456.0 - .0005 .0002 
#2 457.0 - .  0008 .OOlO 

Errors LC Pass NOCHECK NOCHECK 
High 600.0 
Low 400.0 

Elem La3988 Li6707 Mg2790 

Avge .0035 .0008 540.8 
SDev .0003 .OOOl .8 
%RSD 9.251 9.049 .1397 

Units ppm PPm PPm 

#1 .0038 .0008 540.2 
#2 .0033 .0007 541.3 

Errors NOCHECK NOCHECK LC Pass 
High 600.0 
Low 400.0 

Elem Ni2316 P 1782 2203/1 

Avge .0013 - .  0127 .0307 
SDev .0013 .0030 .0043 
%RSD 104.8 23.56 14.13 

Units ppm Pi% PPm 

#1 .0003 - .0148 .0277 
#2 .0022 - .0106 .0338 

Errors NOCHECK NOCHECK NOCHECK 
High 
Low 

Elem Sc3613 1960/1 1960/2 

Operator: 

010130 

B - 2496 Ba4934 Be3130 Bi2230 
PPm PPm PPm PPm 
- .  0169 .0022 . o o o o  .0009 

. o o o o  . O O O l  . o o o o  .0036 
.1713 4.004 112.5 410.9 

- .  0168 .0021 . o o o o  .0034 
- .  0169 .0023 . o o o o  - .  0017 
NOCHECK NOCHECK NOCHECK NOCHECK 

Cr2677 Cu3247 Fe2714 K 7664 

- .  0008 .0014 190.7 - .  0119 
.0005 .OOlO . o  .0078 

65.05 67.04 .0258 65.17 

PPm PPm PPm PPm 

- .  0011 .0008 190.7 - .  0064 
- .  0004 .0021 190.7 - .0174 

NOCHECK NOCHECK LC Pass NOCHECK 
240.0 
160.0 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
- .  0034 - .  0007 - .  0350 .0230 
.O O O l  .0022 .0896 .0046 

1.790 295.0 255.9 19.95 

- .  0034 .0008 .0284 .0262 
- .  0033 - .  0023 - .0984 .0197 

NOCHECK NOCHECK NOCHECK NOCHECK 

2203/2 Pd3404 S - 1820 Sb2068 
PPm PPm PPm PPm 
- .  0278 .0057 .0200 .0114 
.0013 .0002 .0021 .0006 

4.799 3.647 10.33 5.640 

- .  0288 .0059 .0215 .0119 
- .  0269 .0056 .0186 .0110 

NOCHECK NOCHECK NOCHECK NOCHECK 

Si2881 Pb220 Se196 Sn1899 
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010131 
Units 
Avge 
SDev 
%RSD 

%R 
91.42 

.17 
.1911 

PPm 
.0073 
.0019 
25.83 

PPm 
- .  0050 
.0019 

38.71 

PPm PPm PPm PPm 
- .  0046 - .  0083 - .  0009 - .0032 
.0018 .0023 .0019 .0021 

39.13 28.21 223.7 65.45 

#1 
#2 

91.55 
91.30 

.0060 

.0087 
- .0063 
- .0036 

- .  0033 - .  0099 - .  0022 - .  0047 
- .  0058 - .  0066 .0005 - .  0017 

E r r o r s  
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem 
Units 
Avge 
SDev 
%RSD 

Sr4215 
PPm 
.0165 
. o o o o  
.0873 

Th2837 
PPm 
.0269 
.OOOl 
.2168 

Ti3349 
PPm - .  0012 
.0002 

17.36 

U 4090 U - 2924 W - 2079 T11908 - 
PPm PPm PPm PPm 
.0012 .0049 - .  0006 - .  0004 
.0005 .0115 .0006 .0009 
38.46 235.5 98.75 195.6 

#1 
#2 

.0269 

.0268 
- .  0013 
- .  0010 

.0016 .0130 - .  0010 .0002 

.0009 - .0032 - .  0002 - .  0011 
.0164 
.0165 

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

Elem 
Units 
Avge 
SDev 
%RSD 

Y 3710 

- .  0001 
.O O O l  

52.42 

PP" 
Zn2062 
PPm 
.0073 
. o o o o  
.3815 

Zr3496 
PPm 
- .  0005 
.0007 

136.6 

#1 
#2 

- .  0002 
- .  0001 

.0073 

.0073 
- .  0010 
- .  0000 

Errors 
High 
Low 

NOCHECK NOCHECK NOCHECK 



Analysis Report 

IntStd 1 2 3 
Mode *Counts Time NOTUSED 
Elem sc 
Wavlen 361.384 - -  
Avge 1061107 10000 _ _  
SDev 2001.112 . o o o o o o o  - -  
%RSD .1885872 .O O O O O O O  - -  

_ _  _ _  
_ -  

4 

10/12/05 01:00:18 PM Page 3 

5 6 
040132 

_ _  - -  _ _  - -  _ _  1062522 10000 
1059692 10000 _ -  _ _  _ _  _ _  _ _  #1 

#2 



Analysis Report 

Method: DAILY2 Sample Name: icsab 
Run Time: 10/12/05 13:00:30 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 As1890 

Avge 1.098 499.1 1.038 
SDev .001 . o  .003 
%RSD .lo19 .0014 .2928 

Units ppm PPm PPm 

#1 1.098 499.1 1.040 
#2 1.097 499.1 1.036 

Errors LC Pass LC Pass LC Pass 

Low .8000 400.0 .8000 
High 1.200 600.0 1.200 

Elem Ca3179 Cd2265 Co2286 

Avge 450.0 .9560 .4840 
SDev .6 .0011 .0006 
%RSD .1343 .1208 .1137 

Units ppm PPm PPm 

#l 449.6 .9552 .4843 
#2 450.4 .9568 .4836 

Errors LC Pass LC Pass LC Pass 
High 600.0 1.200 .6000 
Low 400.0 .8000 .4000 

Elem La3988 Li6707 Mg2790 

Avge .0036 H1.212 531.5 
SDev .0005 .002 .7 
%RSD 13.80 .1600 .1256 

Units ppm PPm PPm 

#1 .0032 H1.213 531.1 
#2 .0039 H1.211 532.0 

Errors NOCHECK LC High LC Pass 
High 1.200 600.0 
Low .8000 400.0 

Elem Ni2316 P 1782 2203/1 

Avge .9348 1.019 1.006 
SDev .0003 .033 .002 
%RSD .0357 3.268 .1980 

Units ppm PPm PPm 

#1 .9346 1.043 1.005 
#2 .9350 .9959 1.008 

Errors LC Pass LC Pass NOCHECK 

Low .8000 .8000 
High 1.200 1.200 

Elem Sc3613 1960/1 1960/2 

10/12/05 01:05:04 PM Page 1 

Operator: 010133 

B - 2496 Ba4934 Be3130 Bi2230 
PPm PPm PPm PPm 
1.018 .5251 .4795 - .  0007 

. o o o  .0009 .0005 .0006 
.0183 .1697 .lo15 83.34 

1.018 .5245 .4791 - .  0012 
1.018 .5258 .4798 - .  0003 

LC Pass LC Pass LC Pass NOCHECK 
1.200 .6000 .6000 
.8000 .4000 .4000 

Cr2677 Cu3247 Fe2714 K 7664 

.4763 .5504 186.9 - .0174 

.0016 .0013 .2 .0112 

.3359 .2333 .0838 64.21 

PPm PPm PPm PPm 

.4752 .5513 186.8 - .  0254 

.4774 -5495 187.0 - .  0095 
LC Pass LC Pass LC Pass NOCHECK 
.6000 .6000 240.0 
.4000 .4000 160.0 

Mn2576 Mo2020 Na3302 Na5889 
PPm PPm PPm PPm 
.4906 1.019 .3315 - .  0002 
.0004 .005 .0522 .0005 
.0865 .4548 15.73 215.6 

.4903 1.016 .2946 - .  0005 

.4909 1.023 .3683 .OOOl 

LC Pass LC Pass NOCHECK NOCHECK 
.6000 1.200 
.4000 .8000 

2203/2 Pd3404 S 1820 Sb2068 

.9590 .0064 .0216 1.050 

.0061 .0003 .0014 .001 

.6347 3.961 6.393 .0604 

PPm PPm PPm PPm 

.9547 ,0066 .0226 1.050 
1.050 .9633 .0062 .0206 

NOCHECK NOCHECK NOCHECK LC Pass 
1.200 
.8000 

Si2881 Pb220 Se196 Sn1899 
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010134 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

%R 
91.36 

.21 
.2262 

91.51 
91.22 

NOCHECK 

Sr4215 
PPm 
1.050 

. o o o  
.0228 

1.050 
1.050 

LC P a s s  
1.200 
.8000 

Y 3710 

- .  0001 
. o o o o  
.2350 

- .  0001 
- .  0001 

NOCHECK 

PPm 

PPm 
1.023 
.001 
.0734 

1.024 
1.023 

NOCHECK 

Th2837 
PPm 
.0244 
.0037 
15.29 

.0218 

.0271 

NOCHECK 

Zn2062 
PPm 
.9710 
.0006 
.0581 

.9706 

.9714 

LC Pass 
1.200 
.8000 

PPm 
1.021 
.004 
.4198 

1.018 
1.024 

NOCHECK 

Ti3349 
PPm 
.9513 
.0007 
.0692 

.9518 

.9509 

LC Pass 
1.200 
.8000 

Zr3496 
PPm 
.9449 
.0009 
.0955 

.9443 

.9455 

NOCHECK 

PPm 
1.032 

. o o o  
.0122 

1.032 
1.032 

NOCHECK 

T11908 
PPm 
.9914 
.0026 
.2574 

.9896 

.9932 

LC Pass 
1.200 
.8000 

PPm 
.9748 
.0047 
.4844 

.9715 

.9781 

LC P a s s  
1.200 
.8000 

U 4090 

.9546 

.0062 

.6504 

.9590 

.9502 

NOCHECK 

PPm 

PPm 
1.022 
.003 
.2551 

1.020 
1.024 

LC Pass 
1.200 
.8000 

U 2924 

.4952 

.OOOl 

.0286 

.4951 

.4953 

LC P a s s  
.6000 
.4000 

PPm 

PPm 
.9990 
.0003 
.0317 

.9992 

.9988 

LC P a s s  
1.200 
.8000 

W - 2079 
PPm 
.OOlO 
.0022 
210.5 

.0025 
- .  0005 

NOCHECK 



Analysis 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Report 

1 
*Counts 
sc 

1060293 
2394.264 
.2258115 

361.384 

1061986 
10 5 8 6 0 0 

2 
Time 
_ -  
- -  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

3 
NOTUSED 

_ _  
_ _  

10/12/05 01:05:04 

5 
NOTUSED 

PM page 3 



Analysis Report 

Method: DAILY2 Sample Name: ccv3 
Run Time: 10/12/05 13:08:56 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
# 2  

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

Ag3280 
PPm 
,9938 
.0012 
.1224 

.9930 

.9947 

LC Pass 
1.100 
.goo0 

Ca3179 
PPm 
19.88 

.02 
.0872 

19.87 
19.90 

LC Pass 
22.00 
18.00 

La3988 
PPm 
4.896 
.003 
.0685 

4.894 
4.898 

LC Pass 
5.500 
4.500 

Ni2316 
PPm 
4.912 
.025 
.5075 

4.894 
4.929 

LC Pass 
5.500 
4.500 

Sc3613 

A13082 
PPm 
9.715 
.011 

.lo93 

9.708 
9.723 

LC Pass 
11.00 
9.000 

Cd2265 
PPm 
1.006 

. o o o  
.0363 

1.005 
1.006 

LC Pass 
1.100 
.goo0 

Li6707 
PPm 
4.800 
.005 
.0965 

4.797 
4.803 

LC Pass 
5.500 
4.500 

P 1782 

5.124 
.044 
.8623 

5.155 
5.093 

LC Pass 
5.500 
4.500 

1960/1 

PPm 

As1890 
PPm 
5.105 
.014 

.2802 

5.115 
5.095 

LC Pass 
5.500 
4.500 

Co2286 
PPm 
5.053 
.004 
.0862 

5.050 
5.056 

LC Pass 
5.500 
4.500 

Mg2790 
PPm 
19.94 

.01 
.0611 

19.93 
19.95 

LC Pass 
22.00 
18.00 

2203/1 
PPm 
4.955 
.006 
.1221 

4.950 
4.959 

NOCHECK 

1960/2 

10/12/05 01: 13 : 31 PM 

B 2496 

4.797 
.017 
.3529 

4.785 
4.809 

PP" 

LC Pass 
5.500 
4.500 

Cr2677 
PPm 
1.953 
.001 
.0477 

1.953 
1.954 

LC Pass 
2.200 
1.800 

Mn2576 
PPm 
1.012 
.001 
.1218 

1.012 
1.013 

LC Pass 
1.100 
.goo0 

2203/2 
PPm 
4.941 
.014 
.2766 

4.931 
4.951 

NOCHECK 

Si2881 

Operator: 

Ba4934 
PPm 
9.891 
.014 

.1402 

9.881 
9.901 

LC Pass 
11.00 
9.000 

Cu3247 
PPm 
2.022 
.002 
.0982 

2.021 
2.023 

LC Pass 
2.200 
1.800 

Mo2020 
PPm 
5.043 
.004 
.0789 

5.040 
5.046 

LC Pass 
5.500 
4.500 

Pd3404 
PPm 
1.001 
.003 
.2913 

.9989 
1.003 

LC Pass 
1.100 
.goo0 

Pb220 

Be3130 
PPm 
.9745 
.0008 
.0875 

.9739 

.9751 

LC Pass 
1.100 
.goo0 

Fe2714 
PPm 
9.748 
.024 
.2451 

9.732 
9.765 

LC Pass 
11.00 
9.000 

Na3302 
PPm 
28.54 

.05 
.1820 

28.50 
28.57 

LC Pass 
33.00 
27.00 

S 1820 

1.019 
.008 
.7538 

1.014 
1.025 

LC Pass 
1.100 
.goo0 

Se196 

PPm 

~~ ~ ~~ 

Page 1 
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Bi2230 
PPm 
4.991 
.014 

.2838 

4.981 
5.001 

LC Pass 
5.500 
4.500 

K 7664 

18.83 
.02 

.1240 

18.81 
18.85 

LC Pass 
22.00 
18.00 

Na5889 
PPm 
H41.99 

.04 
.0959 

H41.96 
H42.01 

PPm 

LC High 
33.00 
27.00 

Sb2068 
PPm 
1.007 

. o o o  
.0366 

1.007 
1.007 

LC Pass 
1.100 
.g000 

Sn1899 
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Units %R 
Avge 100.4 
SDev .5 
%RSD .4970 

PPm 
5.261 
.002 

.0316 

PPm 
5.251 

PPm PPm PPm 
4.968 4.946 5.254 4.921 

.011 
.2170 

.002 .011 .007 .002 
.0442 .2249 .1340 .0369 

#1 100.7 
#2 100.0 

5.260 
5.263 

5.259 
5.243 

4.970 4.938 5.259 4.920 
4.967 4.953 5.249 4.922 

Errors NOCHECK 
High 
Low 

NOCHECK NOCHECK LC Pass LC Pass LC Pass LC Pass 
5.500 5.500 5.500 5.500 
4.500 4.500 4.500 4.500 

Elem Sr4215 
Units ppm 
Avge 5.020 
SDev .001 
%RSD .0102 

Th2837 TI1908 U - 4090 V 2924 W 2079 

5.199 H1.101 4.926 H1.112 
.014 .022 .002 .005 
.2704 1.973 .0380 .4150 

PPm PPm PPm PPm 
Ti3349 
PPm 
4.781 
.007 
.1456 

PPm 
.9712 
.0016 
.1692 

#1 5.020 
#2 5.020 

.9701 

.9724 
4.776 
4.786 

5.189 1.085 4.924 H1.108 
5.209 H1.116 4.927 H1.115 

Errors LC Pass 
High 5.500 
Low 4.500 

LC Pass 
1.100 
.goo0 

LC Pass 
5.500 
4.500 

LC Pass LC High LC Pass LC High 
5.500 1.100 5.500 1.100 
4.500 .goo0 4.500 .g000 

Elem Y 3710 
Units pPm 
Avge 4.991 
SDev .003 
%RSD .0612 

Zn2 0 62 
PPm 
1.017 
.001 
.0545 

Zr3496 
PPm 
4.892 
.004 
.0730 

#1 4.989 
#2 4.993 

1.017 
1.018 

4.894 
4.889 

Errors LC Pass 
High 5.500 
Low 4.500 

LC Pass 
1.100 
.goo0 

LC Pass 
5.500 
4.500 



Analysis Report 

I n t S t d  1 
Mode *Counts 
Elem sc 
Wavlen 361.384 
Avge 1164648 
SDev 5774.941 
%RSD .4958531 

#l 1168731 
# 2  1160564 

2 
Time 
_ _  
_ -  

10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

3 
NOTUSED 
_ _  
_ _  
_ _  
_ _  
_ _  

4 

Page 3 10/12/05 01:13:31 PM 

010138 
5 6 7 

NOTUSED NOTUSED NOTUSED NOTUSED 



Analysis Report 

Method: DAILY2 Sample Name: ccb3 
Run Time: 10/12/05 13:15:36 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Errors 
High 
Low 

Elem 

Ag3280 
PPm 
- .  0002 
. O O O l  

75.34 

- .  0002 
- .  0001 

LC Pass 
.0050 
- .  0050 
Ca3179 
PPm 
.0019 
.0017 
90.31 

.0007 

.0031 

LC Pass 
.0500 
- .0500 

La3988 
PPm 
- .  0008 

. o o o o  
3.591 

- .  0008 
- .  0008 

LC Pass 
.0050 
- .  0050 

Ni2316 
PPm 
.OO O l  
.0003 
243.6 

- .  0001 
.0004 

LC Pass 
.0050 
- .  0050 

Sc3613 

A13082 
PPm - .  0014 
.0015 

111.6 

- .0003 
- .  0024 

LC Pass 
.0500 
- .  0500 

Cd2265 
PPm 
.0003 
.OOOl 
53.38 

.0004 

.0002 

LC Pass 
.0050 
- .  0050 

Li6707 
PPm 
.0002 
. o o o o  
5.982 

.0002 

.0002 

LC Pass 
.0050 
- .  0050 

P 1782 

.0027 

.0003 
13.21 

.0024 

.0029 

LC Pass 
.O l O O  
- .OlOO 

1960/1 

PPm 

As1890 
PPm 
.0024 
.0011 
44.95 

.0016 

.0031 

LC Pass 
.0050 
- .  0050 
Co2286 
PPm 
- .  0001 
.0004 

431.7 

- .  0004 
.0002 

LC Pass 
.0050 
- .  0050 

Mg2790 
PPm 
.0011 
.0038 
344.0 

- .  0016 
.0038 

LC Pass 
.0500 
- .  0500 

2203/1 
PPm 
.0011 
.0026 
242.7 

.0030 
- .  0008 

NOCHECK 

1960/2 

B 2496 
PPm 
.0062 
.0016 
26.52 

.0073 

.0050 

LC Pass 
.0500 
- .  0500 

Cr2677 
PPm 
- .  0003 

- 

.0004 
161.4 

- .  0006 
. o o o o  

LC Pass 
.0050 
- .  0050 

Mn2576 
PPm - .  0000 

. o o o o  
81.89 

- .OOOl 
- .  0000 

LC Pass 
.0050 
- .  0050 

2203/2 
PPm - .  0007 
.0006 

84.01 

- .  0012 
- .  0003 

NOCHECK 

Si2881 

Operator: 

010139 

Ba4934 
PPm 
. o o o o  
. O O O l  
575.3 

- .  0001 
.O O O l  

LC Pass 
.0050 
- .  0050 

Cu3247 
PPm - .  0002 
.OOOl 

45.09 

- .0002 
- .  0001 
LC Pass 
.0050 
- .  0050 

Mo2 02 0 
PPm 
.0027 
.0002 
7.012 

.0025 

.0028 

LC Pass 
.0050 
- .  0050 

Pd3404 
PPm 
- .  0013 
.0035 

275.7 

.0012 
- .  0037 

LC Pass 
.0050 
- .  0050 

Pb220 

Be3130 
PPm 
. o o o o  
. o o o o  
27.69 

. o o o o  

. O O O l  

LC Pass 
.0050 
- .  0050 
Fe2714 
PPm 
.0023 
.0036 
157.6 

.0048 
- .  0003 
LC Pass 
.0500 
- .  0500 

Na3302 
PPm 
L- .2184 

110.9 

- .  0471 
L-. 3897 

LC Low 
.0500 
- .  0500 

S 1820 

.0054 

.0048 
88.76 

.0088 

.0020 

LC Pass 
.OlOO 
- .  0100 
Se196 

.2423 

PPm 

Bi2230 
PPm 
.0017 
.0003 
17.29 

.0019 

.0015 

LC Pass 
.OlOO 
- .  0100 

K 7664 

- .  0137 
.0024 

17.45 

- .  0120 
- .  0154 

LC Pass 
.1000 
- .  1000 
Na5889 
PPm 
.0228 
.0053 
23.30 

.0265 

.0190 

LC Pass 
.0500 
- .  0500 

Sb2068 
PPm 
.0022 
.0034 
157.1 

- .  0002 
.0046 

LC Pass 
.OlOO 
- .  0100 

Sn1899 

PPm 
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Units %R 
A v g e  102.0 
SDev .2 
%RSD .1554 

PPm 
.0029 
.0022 
75.14 

PPm 
- ,  0010 
.0033 

333.2 

PPm PPm PPm 
- .  0010 - .  0001 . 0 0 0 3  
.OOlO .0005 .0014 

100.4 442.3 454.1 

.0008 

.0017 
201.7 

#1 102 * 1 
#2 101.8 

.0014 

.0044 
.0013 
- .  0033 

- .  0003 .0002 .0013 
- .  0017 - .  0004 - .  0007 

- .  0004 
.0020 

E r r o r s  NOCHECK 
H i g h  
Low 

NOCHECK NOCHECK LC P a s s  LC P a s s  LC P a s s  
.OlOO .0030 .0050 
- .  0100 - .  0030 - .  0050 

LC P a s s  
.0050 
- .  0 0 5 0  

E l e m  Sr4215 
Units ppm 
A v g e  . o o o o  
S D e v  . o o o o  
%RSD 68.68 

Th2837 
PPm 
- .  0021 
.0003 

13.11 

Ti3349 
PPm 
- .  0001 
.O O O l  

100.8 

T11908 U 4090 V - 2924 
PPm PPm PPm 
.0037 - .  0003 - .  0003 
.O O O l  .0068 .0003 
1.787 2164. 104.6 

W 2079 

.0028 

.0006 
19.88 

PPm 

#1 . o o o o  
#2 .O O O l  

- .  0019 
- .  0022 

- .  0002 
- .  0000 

.0037 .0045 - .  0006 

.0036 - .0051 - .  0001 
.0032 
.0024 

LC P a s s  
.0050 
- .  0050 

LC P a s s  LC P a s s  LC P a s s  
.OlOO .loo0 .0050 
- .OlOO - .loo0 - .  0050 

LC P a s s  
.OlOO 
- .  0100 

Errors LC Pass 
High .0050 
Low - .  0 0 5 0  

LC P a s s  
-0100 
- .  0 1 0 0  

E l e m  Y 3710 
Units pPm 
A v g e  . o o o o  
SDev . O O O l  
%RSD 219.4 

Zn2062 
PPm 
- .  0000 
.OOOl 

3575. 

Zr3496 
PPm 
- .  0001 
.0002 

246.6 

#l .OOOl 
#2 - .  0000 

- .  0001 
.OOOl 

- .  0003 
.OOOl 

LC P a s s  
.0050 
- .  0050 

LC P a s s  
.0050 
- .0050 

E r r o r s  LC P a s s  
High .0050 
Low - .  0050 



Analysis 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

#1 
#2 

Report 

1 
*Counts 
sc 
361.384 
1183335 
1790.394 
.1513007 

1184601 
1182069 

Time 
- -  
_ _  
10000 
. o o o o o o o  
. o o o o o o o  

10000 
10000 

3 

10/12/05 

4 5 

01 : 2 0 :  lo 

NOTUSED 
_ _  
_ _  
_ _  
_ _  
_ _  

_ _  
_ _  

6 

PM 

_ _  
_ _  

3 

910141 
NOTUSED 
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Certificates of Analysis 





This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent witb the following 
guides: 
Guide To 'Ihe Expression Of UnCataiaty In Measurement 1995 
EURACKEM/CITAC Guide: Qudrj iag  Uncertainty in Analytbal Measurement - Second Edition 

IS0 Guide 34: Quality system guidelims for the produdoa of refennce materkh. 
IS0 Guide 17025: Certification of reference materia4 general and statistical principles 
IS0 Guide 3 1 : Contents of ctrtifcatcs of reference materials 
NIST Technical Note 1297 
ILAC412-2000: Guidelines for the requirements for the competence of reference materials producers 
fSO/REMCO N280 
Material Source: 
All analytes and matrix materials arc obtained and verified by SPEX CertiPrep from pn-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of alf materials used in the p r e p d o n  and testing of 
SPEX Certipnp CRMs arc tracked and docuneslted. For further information contact C W  Sales. 
Instructions for Use: 
Primaryusage of this CRM is m neat form or diluted d y  with matrix of a purit>l at or gnatcr thmtheprpity of the 
original matrix solution. If dilution is required the diluent must be compatible with all catifid analytcs and contain 
stabilkus appropriate for the period of intended me. The CRM can also b used as B spike or with a spike, again wirh 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use md never 
pipetted directly from the bottle. All surfaces that come m contact with tbc solution must be tboroughly cIeaaed and 
leached prior to use. Dilutions should be pcrfonned only with Class A volumetric gfasswm. 
Metbod of Preparation: 
CIean laboratory procedures and techniques have been used b g b u u t  the preparation. AI1 materials, equipment, 
aaalYtical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeaeity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate sampks of the final, packaged material have been aaalyzed for the 
certified values by procedures cumistent with the mtcndcd use of ttre CRM. 
The mathematical expression k p s h  is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample nec~s81y to ensure a relative sub-sampling m r  of 1% (68% confidence level) m a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U when X =True value (Labeled Value), U- Expanded uncatam 'ty 
u..kp, where kp2 is the coverage facan at tbe 95% confideace kvel 
u, is obtained by combining the mdividual clement standard uncdainty components ui and u, hu? 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For fiirther infamation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrcp refmnce materials arc not for any cosmetic, drug or household application and arc to be used only by 
qualified individuals who are trained in appropriate procednns. No claims against SPM CertiPrep, Inc. of any kind 
whatsaver, whether based ou breach of warran@, alleged negligence, or otherwise, with respect to this RM shall be grtatcr 
than the purchase price. In no event shall SPEX CertiPrep, he. be liable for any loss of profits or any incjdmtd, special, or 
consequential damages. 

ASTM Guide 06362-98 010144 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

010145 
cert i f icate  of a n a l y s i s  

1 .O Inorganic Ventures I N Labs Is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate m83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 'Cediication of Reference Materials - General and Statisical Principles.' 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Thorium in 3% (ab.) HNOs 2.0 

Catalog Number: 
Lot Number: 
Starting Material: Th(N03)4x4H20 

CGTH1-1, CGTHI-2, and CGTH1-5 
X-THO1064 

Certified Concentntlon: 

Certified Densfty: 

998 f 3 p@mL 

1.022 g/mL (measured at 220 C) 

The Cerwied Value Is the Insbument analysis value. The fdldng eqwtlons am used in the calculation of the Certified vahm and 
theuncartainty: 

oertiTiVdUe(s) =L (%) = MBan 

Uncertairty (3 =&E Ea= The~bnddlslgri l icantest i~edenrrs 

n XI = h&#ual results 

NM 

n =  nurberdmeasuerrents 

(Islost c a m ~ ~ n  are the msfromlrrstrurentd m m  
wpigtlng, dlution to velure, and the fixed em reported on t he 
Wr SW ceMkate d ana&is.) 

The independent samples Msst was used to dotarmine If there is agreement behnsen the rbovs assay methods at the 95% 
cvnfldem Interval. Both methods wem compared and showxi agrement within the stated uncerbabrtles. This agmment is a 
con- dthe accuracy of this CRM. 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
*PIopsrtyofthe result of ameawrsmentwthevalue ofa standard whereby I cen be dated to stated rsfenwrces, usuaffy 
national or international standads, through an unbmken chain of ampattsons all having stabd uncertainties.' (!SO VIM, 2nd 
Qd., 1993, def)nltlon 6.10) 

Thls IV product Is Traceable b NIST via dimct comparison to NlST SRM. The uncertalntks far each certhd value am 
reported. taking into accaunt the SRM uncertain@ error and the measumment, weighlnt~ and volume dilution enws. 
4.1 Asuy-H 998i3pg/mL 

ICP Assay NlST SRM 3159 Lot Number. 992912 

EDTA NlST SRM 928 Lot Number: 88071 0 
M- 999 f 3 pg/mL 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - Ail balances am checked daily using irt.house procadwb number 6-IMM-001. The weigh& 
used for testing am annually compared to W a r t  Scale Corporation's master weights and am traceabk to the National 
institute of Standards and Technology (NIST). The NlST TraceaMlity numbers are 692476 - Class 1 and 692476A - C&ss 2. 
The NlST test number is 822/260017-98. All analyllcal balances are cawbated wo(y 4 months by Gemart Scale Gorp. of 
South Amboy. The balances are calibrated with a c&ss 1 and/or dass 2 andytkal WQht sol. These weights 

THERMOMETER CAUBRAfKlN - The themeterr  used in the detemhtkm of the fkral dendties am calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance wlth the procedures outlined by ASTM E77-87 and NlST 
Monogaph 150 using NlST Test Nos. and SM Nos.: 769543,217368/769543,217368/p14452.17624O/P14452,176240. The 
In-house procedure No. is 2-QcoOl .Thermometers which are not calibrated M standard thsnnameter No. 903-2680 am 
lraceabk to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81112~,811/2557078,  end 238090. 

GLASSWARE CAlIBRAnON - In-hwser procedure 3UC-002 is used to calibrate al Class A Gbswam used In tho 
manufaclure and qualily control of Custom Grade Standards. 

annually by a NlST I NVLAP accredited calibration lab. The NlST test number b 8221260017-98. d1m4 6 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN WmL 
Custam-Grade solutions are tested fw trace metaillc impurltied by Axial ICP-OES and ICP-MS. The W t  from the most sendthe 
method for each element, is teported below. Solutions tested by ICP-MS wem analyzed in an ULPA-FWteced Chard Room. An 
ULPA-Filter is 99.9985% effident for the removal of parbldes down to 0.3 pm. 

0 - Checked by ICP-OES i - Spectral Inteffefena 

6.0 INTENDED USE 
For the callbmtkm of analytical lnstnrmenta induding but not limited to the fdlauving: 
ICP-MS, ICP-OES, F W ,  GFAA, XRF, and DCP 
For the validation of analytical methods 
FOrthepf4@Wi9liOll Of%dCi~rsterenCeSamplas" 
F a  lnterlerencs studies and the determination ofcomdon coefficients 
For detection limlt and IinearEty studies 
For additional intended uses, contact IV Technical Staff 

Y Te < 0.02995 

M Tb < 0.00030 

M < 0.00100 

tin 

M Tm 0.00040 

M sn o.oMs9 

M 7 < 0.04991 

M w < 0.00998 

M u  o.Oo406 

M v < 0.00200 

M c o.ooioo 
M Y 0.03993 

M zn 0.00425 

h!! 0.01978 
s - Solution Standard Ekment 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010147 

ICP-OES 283.231~1 0.07/0.007~ 1 &XI U;Mo,TL,Fe,Cr 
ICP-OES 274.716nm O . o S / O . o o S ~  1 ion Ti,Ta,&,V 
ICP-MS 232amu IF@ MJ M' 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Piease refer to the endosed Material Saftey Data sheet for infwmatlon regarding this CRM. 

HOMOGENEtTY - TMS s~lution was mixed according b procedure tV-MPMo04 and is guaranteed to be homogeneocu. 

10.1 IS0 900l:2000 Quality Management System ReglstmUon - QMI Certlficate Number 010105 
Recognized by. 

Standards Council of Canada (SCC) 
Dutch Coundl for Accreditatlan (RVA) 
Entidad MeJcana de Aaeditadon, a.c.(EMA) 
Members of jQ Net lntematio nal Certlflcation Networll: 
Argentina (IRAM), Australia (QAS), Austria (bas), EWgium (Avinter) , BrarH (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Gemumy @OS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS). 
Poland CBC Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Swttzerland (SQS) 

- Chetnlcal T.rtlng - Accredited A2LA Certificate N u m b  883.01 

Rwtr;lr mditatim Board (ANSI-RAB) 

10.2 ISOllE~l702k - 1999 "General kquirements for the Competence of Testing and CalhaUon" 

10.3 ISOllEC Guide 34 - 2000 "General Requlrembnts for the Competence of Refmince Materlal Producem" 
-Reference Materfals Production -Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmA). Belgium (BELTEST) (BKOOBE), Canada (SCC), C h h e  Taipel (CNLA), Czech RepuMk 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hang Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAW (JNIA), Republic of Korea (KOLAS), fhe Nethalands (RvA), New Zealand (IANZ), Norway (NA), 
Poctuaal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), U M  Kingdom (WAS) 
and U n W  States (NVLAP) (ICBO ES) 

10.4 10CFRM Appedx B - Nuclear Regulatory Commission - Domwtlc Ucenrlng of Production and Utllbalon FIcillthr 

10.5 1OCFW1- Nuclear Regulatoiy Commkslon - Reporting Defect8 m d  NonCompllllrrcl. 

10.8 MlLSTD45662A ( O b 8 0 1 e t e / o b ~  



1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010148 

11.1 1v Shdf Life -The period of blme during vhlch the concentration of the an8lyWs) in a pmpdy padcagsd, unopened, and 
unused standard stored under environmentally mbolled and monitored condjtlons wUl remain within the s w e d  uncsrCainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical insWity. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at lnorgank VmhKes I IV Labs indicate a CRM 
shetf-iife offour years for solutions packaged in 5OO-mL low density polyethylene bottles. When stored under spedal condim 
that midmire transpiration and bnstabllity, the shelf life can be extended past this ihlt 

11.2 Expiration Date - The date after which a CRM shoufd not be used. Routine laborstory use of a CRM lncmases transpiration 
losses and the chance of contamination which affect the Ink& of the CRM and Hmit Its weM IHC. 
inorganic Ventures I IV Labs concurs with state and fedeal regulatory agendes’ recommendations that solution standards be 
assigned a m y e a r  expiration date. 

Certification Date: June 24,2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Pmparsd By JoAnn Struthen, QA AdmintstratM Assistant 

CertityrngOfffm Paul Gainas, Chemist, SeniorTechnical Director 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 087Cn usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

7mrq- 
cer t i f i ca te  of a n a l y s i s  

e-mail: ivsaie&ivstandards.com website: 

1 .O Inorganic Ventures / N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined m accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 351989 "Certification of Reference Materials - General and Statisicai Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Chromium (+3) In 1.4% (ab) HNCh 2.0 

CGCR(S)l-l, CGCR(3)l-2, and CGCR(3)l-5 Catalog Number: 

XCRO2137 Lot Number: 
Starting Material: Cr pieces 
Starting Material Purity (%): 99.997404 

Starting Material Lot No F02N38 
Matrix: IlrlORQANXC LABS/RADCHEM LABS %- L f i Z  

1.4% ( a W  HN03 DATE RECEIVEDX ____ w a p k  _____ 
DATE EXPIRED: \ ~&??3!UiQ5,,\LCI;L 
DATE OPENED : _--__ 1 a Q ? 3 ! k  _____ - 
INORG: ,-.&%&,-__PO: --E5s\o@-- 

3.0 CERTIFIED VALUES AND UNCERTAlNTlES 

1002 i 2 pg/mL 

1 . O i l  g/mL (measured at 22" C) 

Certified Concentration: 

Certified Density: 

The C e M  Value is based upon the most precise method used to analyze this CRM. The following equalions are used In h n  
calculation of the cerbified value and the uncertainty: 

mriedvduatc) =& &) = 
n XI= in&idual E a t s  

n =  rwberdmeasJerrents 
LS = lhesurmath d all sipJrkant astimjlted ermrs 
(Most commn are the Blrrsfmmhsburental rn- 
weighing, dUion to velure, md the Wed uru reported on t he 
NlST !33d CetWkate d snalysk) 

uncertaity (9 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
-Propertyofthe result d o  me-t or the Mfue d o  standard whereby It can be rdaW tostated refemem, usually 
nalkmal or international standards, lhrough an unbmken chdn of comparisons aH haw S W  unmtalnw.' (IS0 VIM, 2nd 
ad.. 1993, definition 6.10) 

This IV product Is TraceaMe to NlSTvia d~ampar l san  to NlST SRhAs. The unmWdes for each CarWIed value am 
reportsd, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Asmy M e t h o d  #l 1002 f 2 pglmL (Avg 2 runs) 
ICP Assay NlST SRM 31 1Za Lot Number: 990607 

Gravknetric NlST SRM Lot Number. See Sec. 4.2 
Assay Method #2 1004 pg/mL 

http://ivsaie&ivstandards.com


4.2 

4.3 

4.4 

010150 
BALANCE CALIBRATION - All balances are checked daUy uslng in-howe PfuCdWO number &lMM-M)l. The weights 
used for testing are annually compared to M a r t  Scale Corporation's master W~hts and are traceeMe to the National 
Institute of Standards and Technology (NIST). The NIST TraceabMlty numbers am 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 8W260017-98. All adyiical balances are calibrated every 4 months by Gemart Scale Carp. d 
South Amboy. The balances are calibrated with a dam 1 and/or dass 2 enolyticrl Wd@t set. These wdghts are tested 
annually by a NlST / NVLAP accredtted calibration lab. The NlST test nwnber is 8221260017-98. 

THERMOMETER CALIBRATION -The thermometers used in the detdmdnaliorr of the flnal densities am caUbratsd M standard 
thennometer No. 903-2660 which was certified in accordance WHfr the procedures outlined by ASTM E7747 and NiST 
Monograph 150 using NiST Test Nos. and Std Nos.: 769543,217368/769543,217366Q14452,17624W14452,176240. The 
in-house procedure No. is 2-QC-001 .Themeters which are not callbfated v8 standard thennometer No. 903-2660 are 
traceable to NlST ldentlftcatian Nos. 92564,11W16.471047 and NlST test mp~d Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALfBRAnoN - in-house pIocedure 396002 Is useb to caHhb aN cbss A Gkmware used in the 
manufacture and quality control of Custom Grada Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN WmL 
Custom-Grade sotutions are tested for bace metaik impurities by Adal ICP-OES and ICP-MS. The result from the m o s t  sensitive 
methad for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-FllWed C h  Room. An 
ULPA-Fiiter is 99.9985% e(licient for the rernoval of partldes down b 0.3 pm. 

Q 0.00120 

Y sb 0.00203 

!!4 < 0.04053 

M Ba < 0.04053 

M Be 0.00203 

M < 0.00162 

Q < 0.01oO0 

!d < 0.01216 

Q ca 0.01818 

M < 0.02027 

M cs < 0.00122 

P Q  

!!4 0.01216 

M CU 0.02432 
M - chedrad by ICP-MS 

M 0.02432 

Y Er < 0.020~7 

M Eu < 0.01216 

r4 Gd < o.Oo105 

!d 61 < 0.00405 

M 0.02432 

AU 0.01216 

M Hf < 0.00811 

b! Ho 0.00203 

M In 0.04053 

!d If 0.02027 

s! Fe < 0.01Ooo 

M La < 0.00203 

- M Pb 0.00089 

Q U < o.ooo02 

M Lu < 0.00162 

Q Mo 0.00030 

a < 0.07621 

Q Ho 0.01500 

M Mo 0.00811 

Y Nd < 0.00811 

9 NI 0.02Ooo 

M Nb < 0.00203 

n -  
M Pd < 0.02027 

Q P <O.MOOO 

M FJt 0.00811 

Q K < 0.00180 

6.0 INTENDED USE 

0 - C M C d  by ICP-OES i - S-l lntsrfersnce 

M Pr < 0.00122 

Y Re < o.oO405 

M 0.00405 

M Ru 0.00811 

M Rb 0.00405 

M Sm 0.00405 

M 0.04053 

!d < 0.03242 

Q ( 0 . m  

Y AtJ o.ooo11 

Q Na 0.00647 

M Sr < 0.00203 

! S  

M Ta 0.02837 
n - Not Checked For 

!d 0.12159 

M Tb < 0.00122 

M n  <O.o0105 

Y Th < o.oo1o5 

M Tm < 0.00162 

Q Ti < 0.00100 

M W < 0.~053 

M u < 0.00811 

Q V < o.omoo 

M Sn 0.02027 

!!d Yb < 0.00105 

y 0.16212 

Q 0 . m  

Y a 0.02027 
S - Solubion Standard Elemsnt 

Far he calibetMn of analytical lnstrumenb indudhg but not lknitad to the foihhg: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validatkn of analytical methods 
For the preparatbn of "wrking referenca s a m w  
For interfeFence studies and the determination of txmcthn coeffidents 
For detection limit and Hneatity studies 
For additional intended uses, contact Iv Technical Stall 



7.0 INSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010151 
starage & HandCng - K e e p t i  ssakdHhennd in tse. Stm ad use d P f 4%. Do mt pi@ tom carhirer. Do rot rdum 
~ansremoMdfap ipst thpb~aher .  

ChemicdCampa61Wlty-StablehHCll HNO,,H$O.,HF,HPO.. Avoidbaskmedia. S t W  M m O d t  metalsandinorganic 
anions inaddicmadla. 

levels st- la months in 1% HNQ, I LDPE cantaina, 1 -10,ooO ppm sduUons chemkeAy &able for yxws in 
1-H 0,1W - 2-1 O0P corlsher. 
CrCmtrir irgSanp~IP~imandSol~n)-Metd(sdubkinHUk OWsKkSS (Ctwmeu&r#esaewydtffiadtto 
dissolw. The Idwing p m c W [ a - D ]  a r e m m u s s c t  

Malic Wgn; Vderrce; Cmrdndim t4*, aanlerl Fwm in Sowm - 51.9m; +s, q ctqI,O>'' 

A. Fusicnvrith KHSO. and rsirs=tkrMhhotKCl.Theresidts fused+4hNarC0, mdKCIO,,3:1. 
8 .  Fusion with NaKSO. and NSF, 21. 
C Fusion with magrasia or lime and sodium OT FdasJkm carbonabss, 41. 
D. FudonHith NaR30rNeOtl mdKN0,arNaOH md Nan,. 
Nickel,lron,coppa, Q silva crud#csshouldbe used kr 0.  Platinum maybs ussdfor A, B #d Q 

OrganicMatrlces(Arhat450'Cfolbwxi b y o n e o ( ~ k a l o n m e t h o d s a b a v e w s d l u ~ ~ o g e n ~ ~ a d d d i g e s t k n s ~ b e  
applkabklorwwrarkkrcortahinpsampks). 
MmIc Spectrogcopic hkKmdimQCP.OES O.La am gimas ysdbl/pJd.iarr): 

ICP-OES m.325mn o.miam7pgltnl I ion 
ICP-OES 276.654nm 0.01 I0.Wl pghL I ion Cu,Ta,Y 
I C P M  52 atnu SOW neS M' " S S ' Y ) , Y e - T h e  WluCr,Wlinessuflafr#nmany 

rlhsdindicdes=eweatrancs.) 
i s m  !!i@%%hm F=* 

more pdmbd nt*mcs tam surlur, ehkxln and argon 
mpoLndsofcucypen, nitrogen a d  ccubon 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for lnfoimatian regardi this CRM. 

HOMOGENEITY - This solution was mixed according to procedore I V - M P W  and is guaranteed to be homogeneam. 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001:2000 Quality Management System Reglstmtlon - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditaiim Board (ANSI-RAB) 
Standards Coundl d Canada (SCC) 
Dutch Council for accrsditation (RVA) 
Entidad Mexicana de Acredltadon, a.c.(EMA) 
Members of IQ Net International Certlfl cation Nmorlc: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brad (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (E), Finland (SFS). France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI). Islael (SII). Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA). Norway (NCS). 

- Chemlc8i Testing -Accredited &?LA Certificate Number 883.01 

lSOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materlal Producm" - Reference Matertals Production -Accredited A2L.A Certificate Number 883.02 
A2LA Mutual  Recognltion Agreement P a m :  
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CFKA). hech RepvMlc 
(NAO), Denmark (DANAK). Finland (FINAS), France (COFRAC), Germany (DAR), HonQl Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netheriands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SACSINGLAS), Spab (ENAC), Sweden (SWEDAC), Switzerland (SAS). United Kingdom (UKAS) 
and United States ( N W )  (ICBO ES) 

1OCFRSO Appendlx B - Nuclear Regulatory C o m m l u h  - Domestic Licensing of Production and Wlizatlon f 8cllitlsr 

k!,g&pg)% * p ~ ~ ~ ~ ? ~ * ~ ~ ~ ~ ~ ~ ~ n ~ ~ ~ ~ ~ ~ m & ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  ~8~d;$sQs) 

1OCFWI - Nuclear Regulatory Commission - Reporttng Defects and NonCompllance 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 -1 N Shelf Llfe - The period of Ume during which the mcenhtlon of the analyte~(8) in a properly packaged, unopened, and 
unused standard stored under environmentaHy mtrdled and monitorad conditbns will remain Whin the speciRed uncsrtahrty 
range. Shelf Me is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical btabimy. 
Transpiration studies (P-SPOlO20) of chemically-stable sdudians performed at Inorganic Ventures I IV Lab8 indicate a CRM 
shelNife of four years for solutions packaged h 5OO.mL low density polyethylene botlles. When stored under spedal conditions 
that minimize transpiration and instability, the shelf life can be extended past this Hmtt 

of a CRM krabeses transpiratkm 
losses and the cham of contamination whlch affect the inteamy of the CRM and Hmit Its u8eful W. 
irmrgsnic Venturets I IV Labs concurs with state and fedem1 regulatory agencies' recunmendatkns that solution standards be 
assigned a oneyear expiraUon date. 

Certlficatlon Date: August 16,2004 

11.2 Expintion Date -The date after wMch a CRM shartd not be used. Routine lahtaty 

Explration Date: 
FmEm 

1 f2  005- 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Propared By: Nick Maida, QA Administrator 

CerNtyinOOfficer: Paul G a m ,  Chemist, Senior Technical Director 

. 



i n o r g a n i c  v e n t u r e s  I Iv l a b s  
195 lehgh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsa lesOidards.com website: www.ivstandards.com 

010153 
cert i f icate  of a n a l y s i s  

1 .O Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate H83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s). IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles.' 

DESCRIPTION OF CRM Custom-Grade 10000 pg/mL Potassium in 1.4% (ab)  HNOs 2.0 

Catalog Number: 

Starting Material: KN03 
Starting Material Purity (%): 99.996753 

CGKl O-I, CGKl O-2, and CGKl O-5 
Lot Number: X-KO2116 

K18J19 INORW'IC tABS/RADCHEM LA8SB- xcfs 
1.4% (abs) HN03 DATE RECEIVED: 

Starting Material Lot No 
Matrix: L;a3narpy. ------- 

Certified Density: 1.023 glmL (measured at 22" C) 

The C e r t i i  Value is the instrument analysis value. The following equations are used in the calculation d the certified value and 
the uncertainty: 

Oertri iVdueQ =& (5) = mean 

uncertainty (3 = 2rEk,'~= 

n WI = individual waits 

(P 

n=nmberdmeasxwrwrts 

(Most c m  are the enasfrominstrurental twwBITenl, 
weighing, dilutiontovolure, mjthefixederrcrreportedonthe 
NlST s1M certrkde of mtyds.) 

p3 = 7he sumnation cf dl €lgrmriiart estinaded erms 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
D 'Property of the result of a measurement or the value of a standard whereby it can be related to stated mfemnces, usually 
national or international standards, through an unbroken chain of comparisons aU having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 0.10) 
0 This IV product is TraaaMe to NlST via direct comparison to NlST SRhls. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and v d u m  dilution errors. 

4.1 Assay Method #l 10,011 f 16 VgImL 
Gravimetric NlST SRM Lot Number: See Sac. 4.2 

9957 f 28 pglmL Assay Method #2 

ICP Assay NlST SRM 3141s Lot Number. 891312 

http://ivsalesOidards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - Ail balances are checked daily using in-house procedun number 6-IMM-001. The weights 
used for  testing are annually compared to Gerhatt Scale Corporation's master W h t s  and are traceable to the National 
lnstiiute of Standards and Technology (NIST). The NlST Traceability numbers am 692476 - Class 1 and 69247614 - Class 2. 
The NlST test number is 8W260017-98. All analytical balances are calibrated every 4 months by Gethart Scale Corp. of 
South Amboy. The balancas are calibrated with a class 1 andlor class 2 analytical wight set. These weights are tested 
annually by a NlST I NWAP accrediled calibration lab. The NIST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was c e r t M  in accordance with the procsduns outlined by ASTM E7787 and NlST 
Monograph 150 using NlST Test Nos. and Std NOS.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure N0.h 2432-001 Thermometers which are not calibrated M standard thermometer No. 903-2680 am 
traceable to NlST Identification Nos. 92564,119016,471047 and NIST lest report Nos. 811~58522.811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 39c-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

010154 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitiie 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% eWIciint for the removal of particles down to 0.3 pm. 

- 0 AI < 0.00090 

M Sb < 0.00202 

!!! As < 0.04044 

M Ba 0.04044 

Q Be < 0.00020 

b! Bi < 0.00162 

Q B 0.00060 

- 0 Ca 0.01360 

M ce < 0.02022 

!d 0.01213 

M CS 0.00050 

M Cr < 0.02022 

h! CO < 0.01213 

M CU 0.02426 

M - Checked by ICP-MS 

M < 0.02426 

M Er < 0.02022 

M Eu 0.01213 

- M Gd 0.00404 

M Ga < 0.00404 

Q Ge < 0.00150 

Au 0.00300 

bd Hf < 0.00809 

M Ho < 0.00202 

M In < 0.04044 

M Ir < 0.02022 

Fe 0.00297 

M La 0.00202 

h! Pb < 0.01213 
0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00izi 

M Re < 0.00404 

M Rh < 0.00404 

- M Rb 0.63001 

b! RU 0.00809 

M Sm 0.00404 

0 s-2 < 0.00002 

Q Se < 0.05000 

Q Si 0.00340 

M &I < 0.00809 

Q Na 0.19537 

M Sr < 0.00202 

Q s < 0.07200 

M Ta 0.02831 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparatlon of "working reference sempbs' 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For addlional intended uses, contact IV Technicel Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Stmge IL HardCng-KeeptilysealedHhennot in me. S t o r C d  LEIc 
portions termed fu plpetting lo Cwnaircr. 
Mtanic WgW, Valarce; Cmdndian Isunba; chemical Form in solukn - 29.0983; +I; (s); K'(as) 

C~calCanpatiMrc-S~inHU,HN4,HSO.andHF smablces. AwiduseofHCK).duetoinsolubYltyofths 
pew&. Stablevrithanmetalssndinorganicanimse+~Y 
SttWty-2-100 
1596HNO.ILdPdsiner. 
K miningSanples$'nperatim end s0lrbon)- Metal @issdvesveryr 
bIhd & H a  dissokrtiitMadc lCWsof K in sodium catmate! d h g  ~ ~ & & d f l U h @ J ' &  d & & h  ] 
Ma-nic SpeEtmmmpic hfmndim [ICP-OES D l a  amgiven as radialkrd@ ukw): 
Tectmi - E d -  ' incbcaessevacd=concs.) 
I C P - c € ~ ~ 4 ! 3 0 n m  0 4 Z S L  - 1 2 L ~ ~ ~ E . s m a o m e o p t i c a l d s i g s  
ICP-OES 771.531rm 1.0/003p#nL I atom P ffderradiation tom R€.sm some o p t i i  des@ 

ICP-MS 39amu 10 fvt nb M' UArH,Na''O,'Se'J 

a0 f 4 T .  Do d Pipet from Cwtainer. DO nd 

(- Number in paerthesocris assumed, mt cutain.) 

lmds st& for monthsin i% HNO. lLWE mi-. 1-10,ooO ppm sokUons chemicdly~ablelayearsin 

Ores (Sodium carbwnte- in Pta  nv#t 

ICP-OES 404.721 rn 1.1 !005ClghrL 1 h f n  UtQ, 



8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 
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10.1 IS0 9001:2000 Quality Management System Reglstratlon - QMI Certificate Number 010105 

Recognized by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM). Australia (QAS), Austria (mS), Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS). Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT). Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-a),  Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenia (SKI), Spain (AENOR). Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 
10.2 lSOflE& 17025 - 1999 "General fkquirements for the Competence of Testing and Calibrabon" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA). Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ). Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 IOCFRSO Appendix 8 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 1OCFRZl - Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

10.6 MILSTD45662A (ObsoleWObserved) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Sheif Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions Will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures I N Labs indicate a CRM 
shelf-lie of four years for solutions packaged in 5WmL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
inorganic Ventures I N Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 30,2004 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, aA Administrative Assistant 

CertlRcate Approved By: Katalin Le, QC Manager 
1 1  
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Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  I i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@iitandards.com website: www.iv andard .corn 

810157 
cer t i f j ca te  of a n a l y s i s  

1.0 

2.0 

3.0 

inorganic Ventures / N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with I S 0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Titanium In 1.4% (ah) HN03 tr. HF 

Catalog Number: 
Lot Number: 
Starting Material: Ti granules 
Starting Material Purity (%): g9.960814 
Starting Material Lot No ~ 2 7 ~ 0 7  
Matrix: 

CGTI1-1, CGTIl-2, and CGTIl-5 
X-QTIOl I 16 

1.4% (abs) HN03 tr. HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 998 f 4 WrnL 

Certified Density: 1.01 0 g/mL (measured at 22" C) 

4.0 TRACEABlLlN TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
*'property ofthe result of a 
Mtlonlor- . d u l d a r b s , # I r o u g h m u n k d m , c h a i n o f ~ a l l h a v i n g r b t a d ~  ' .. ( IS0 VIM, 2nd 
ed., lW3, definibkn6.10) 

Thk IV product k Tracca#e to NISTviadirectcompaiaon to NlST S R h .  The ulwMeMbforench certlfkd y(I(u.rra 
r e p a t e d , t a ~ l n t o s c c o u n t t h e S R M u n c s r t a k r t y e r r o r # r d t h c ~ , ~ h l q n d ~ d l k W o n ~ .  

orthemhe of a standard whereby It can be rdated to stated mfemncm, uwmtiy 

4-1 AEuyMahodW 998 f 4 pg/mL (Avg 2 runs) 
ICP Assay NlST SRM 3162r Lot Numtmr: OQrmOl 

ASSayMCJttlOd#2 1002 vg/mL 
oravlmebic NlST SRM L& Numbw: Sea SSC. 4.2 

mailto:ivsales@iitandards.com


4.2 

4.3 

4A 

annually by NIST I NVLAP accredited Cali- lab. The, NlST test nu& ir 8221280017-98. 010158 
~ E R M O M ~ ~ C ~ ~ ~ N - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ d ~ ~ ~ ~ ~ ~ ~ ~ ~  
themwnnetw No. 903-268Owhichwas ceftkd in eccordanccwithths pmadumsoutRned by ASTM €77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 7-, 21 7388/769543,21 736#P14452,176240/P14452,178240. The 
Inhocwe procedure No. Is 2-QcoO1 .Thermomaers Wkh are not calibrated YI dandud thmnmeb No. 903-2680 am 
treceabk to NlST IdcrdiRCatlon Nos. 92564,119016,471047 and NlST taat report Nos. 81 11258522,811/2557078. end 236090. 

manufacture and quality control of Custom Grack stanchrrds. 
GLASSWARE CAUBRATION- In-house pmcsdurs 3 . Q c o o 2 i ~ u r s d t o ~ d l  C h  A GbSWVMeU8ed hth. 

6.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN ClglmL 
C u s t o m G r a d e ~ s  aret&ed fortrace metawlc hplnitiss b y W  ICP-OES and ICP-MS. The result fromtha moQt mwitive 
method fa each ekment, is reported bslow. Solutions tested by ICPMS were amlpd in an ULPA-Fwtsrsd Clean Room. An 
ULPA-FW is 99.9985% M for the removal of pertick down to 0.3 m. 

M OY 0.01190 

M Er 0.00992 

M Eu 0 . 0 ~ 9 5  

M Gd 0.00198 

M Ga < O.Ool€m 

M GO < 0.01190 

M Au < 0.00595 

M Hf 0.00397 

M Ho < O.OOOQQ 

M In < 0.01984 

M Ir 0.00992 

Q Fa < 0.00400 

M L. 0.00098 

M pb < 0 . 0 ~ 6 ~  
0 - checked by ICP-OES 

6.0 INTENDED USE 



010159 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 SWl:2000 Quality Management S y s t m  Registration - QMI Certificate Number 010106 
Recognized by: 
Registrar AccredKatian Board (ANSI-RAE) 
Standards Councll of Canada (SCC) 
D u t ~ c a u n c n f o r ~  . (RVA) 
Entidad Mexica~ de Acmdkbn, s.c.(EMA) 
Members of p Net lntema tConal C 
Argentha (IRAM), Australia (QAS), A 2  (OQS), 8.lgkRn (Avinter), B d l  (FCAV), Carmda (QMI), Hang Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), otnmrwk (DS), Finland (SFS), France (AFAQ), Germany (WS). Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Nah#tands (KEMA), 
Poland PCBC Pottu ai (APCER SI 

-Chemical T d n g  -Accredited MIA Certificate Nunber 883.01 

10.3 lSoIlEC Guide 34 - 2OOO "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2lA Certificate Number 883.02 
MIA Mutual Recognttian Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese T&pd (CNIA), Czech Republic 
(NAO), Denmark (DANAK). Finland (FINAS), F m  (COFRAC), Germany (DAR), Hong Kong (HKAS, irdand (NAB), ltaly (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic d Korea (KOLAS), The Netherlands (RvA), New Zealsnd (IANZ), N m y  (NA), 
Portugal (IPQ), Smgapom (SACSINGIAS), Spain (ENAC), Sweden (SWEDAC), Swiherland (SASI, Unlted lonsdom (UKAS) 
and United Stidbs (NMAP) (ICBO ES) 

c a t i w .  

(PSB), Slownie (SIQ), Spabr (AENOR), Switzerland LSQS) 
103 ISO/lE& 1702k - td"Genera1 t k e q u z t t s  fw the Competence of Testing and Calibration 

10A lOCFR60 Appsndix B - N ~ k r  RqUlatOry Comniukn - DomcstiC Umdng of ProduCtlon 8nd UtilizpU~ F d w t k r  

10.6 lOCFR21- Nudear Regulatory Conmniulon - Reporting Defects and NoncMnpkp nce 

10.6 MILSTMs662A (ObdetelObmwd) 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

cdotitkate Prepared By: Nick Maida, QA AdWishtOr 

Certification Date: September 28,2004 

Expiration Date: 
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Catalog Number: ICV-2A Lot NO.: 6-114MS 
I I “ e b  Description: Initial Calibration Verification Standard 11 I l l !  C#l 

Matrix: 5% Nitric Acid I l f t  > 
This ASSURANCE ‘certified reference material, CRM, is intended primarily for use as a 
caliiration standard or quality control standard for inorganic spectroscopic instrumentation such BS 

ICPOES. DCP, AA, ICPMS, and XRF. It can be employed in USEPI#, ASTM and other methods 
relevaut.to the certified properties listed below. 

The CRM is prepared from high purity single element concentrates of individual elements using 
Class A laboratory ware to give precise concentration. 

% 

Instrumental Analysis by ICP Spectrometer: 

Ca 2,000 1,995.81 310% 
K 2,000 1,995.56 3141a 
Mg 2,000 1,995.61 3131a 
Na 2,000 1,995.63 3152a 

’ AI 1,OOO 989.06 3101a 
Ba 1,000 999.68 3104a 
Fe 1,OOO. 995.89- 3126a 
co 500 500.41 3113 

Ni 500 499.54 3136 
v 500 499.79 3165 
Cr 200 199.97 3112a 
cu 200 199.98 3114 
A3 100 99.44 3151 
Be 100 99.16 3105a 
Mn’ 100 100.03 3132 
zn 100 100.06 3168a 

Spex Reference Multi: Lot # 1-58GM, 15-37AS, 1 Ii171AS REF 

Balances are caliimcd ngularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no shgle component exceeding +/- 2%. This guara~tcc is valid for a period of 
one year from the date of cemfication only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

0 2000 SPEX CertiPm, Inc. 



This Certified Refennce Material has becn pnpared and certified under an IS0 9001 system consistent with the following 

Grude To The Expression Of UucCrtainty In Measurement 1995 
EURACKEM/CITAC Guide: Quantitjhg Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality sysrm $uidelinas for the production of rtfacnce materials. 
I S 0  Guide 17025: ccrtificacion of refennce rnsttrials, gencral and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference matcrialr 
NIST Technical Nate 1297 
ILAGG12-2000: Guidelines for the requirements for the competence of rcfmnce materials producers 
ISo/REMCoN280 
Material Source: 
AU analytcs and matrix materials llpc obtained and vuified by SPEX CatiPrep frm p-qualified vendors as per IS0 9000 
guidelines, Vendor identificatians arc proprietary, however sourcts of all mshrials used in the preparation and testing of 
SPM Ccrtipnp CRMs arc tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage ofthis CRM is inntat form or diluted s d y  with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilation is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used u a spike or with a spike, agnEn with 
appropriate compatiiility considerations. All solutions should be thonmghly mixed, by shaking, prior to use md never 
pipcttcd directly from the battle. All surfaces that come m contact Wia tbe solution must be thmuBhfy cleaned and 
leached prior to use. DiIutim should be performed only with CIass A volumetric gIasswate. 
Method of Preparation: 
Clean laboratory procedures and techniques have b#n used duoughout the prepadon. All materials, equipment, 
analytical instrumentation and personnel have becn qualified prior to use. The highest pmity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has b a n  c o n b e d  by procedurw consistent with IS0 guide 17025, ISO/REMCO "280 
and ASTM D6362-98 Appdix X2. Random, replicate samples of the fmal. packaged material have beta analyzed for the 
certified values by procedure consistent with the htmded use of the CRM. 
Thc mathematical exptcsJion k& is employed to dcteonmc the sampling site 
S = relative standard deviation m % fix one component of the sample. (je. The sub-sampling uncertainty) 
rn =the sub-sampling mass 

determination 
Statistical estimator and Confidence limits: 
Ihc  certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U when X -True value (Labeled Value), 'tl- Expanded uncert&inty 
U=ku, where b2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncednty components I J ~  and u, hu,' 
Certification Traveler Report: 
All certified values rtpprted were derived h m  Traveler Report (Spex Catiptrp's traceability documentation) identified by 
the lot number of this CRM. For fprthu information contact CRM Sales. 
Legal Notice: 
SPFX Ccrtlprep rcfc.rence materials are not for any cosmetic, drug or household applicatioa d ~pe to be used only by 
qualified individuals who an trained in appropriate proceduns. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, dleged negligence, or otherwise, with respect to this RM shall be &mtcr 
than the purchnse price. In no event shall S p M  CertiPrep, Inc. be liable for any loss of profits or my incjdmtal, special, or 
consequential damages. 

glides: 

010162 
ASTM Guide D6362-98 

mass of sub-sample ncccsary to ensure a relative sub-sampling m o r  of 1% (6Wo confidence level) in a single 

- 

I IS09001 1 
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C'rtifitate of 3eference Matmid 
, '  

Catalog Number: ICV-2C Lot NO.: 6-146MS 
Description: 
Matrix : 5% Nitric Acid 

Initial Calibration Verification Standard I1 

This ASSURANCE @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

I 1  
1 1 1 1  
1 1 1 1  

The CRM is prepared from high purity single element concentrates of individual elements using 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Anaiysis by I O  Spectrometer: 

As 500 499.69 3103a 
Pb 500 499.61 3128 
Se 500 499.91 . 3149 
TL 500 499.92 3158 
Cd 100 99.90 3108 

0 2000 'SPEX'CertiPrep. IN. 



?his Certified Ref-- Mataial has becn prepared and certified under M IS0 OOOI systun consistent with the kUowing 
guides: 
Guide To The Expression Of U n d t y  In Measurement 1995 
EURACHEM/(=TTAC Quide: QuautQhg UnCertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of nfaence materials. 
IS0 Guide 17025: certiticstion of reference materials, general and Statistical principles 
IS0 Guide 3 1 : Contents of certificatts of reference materials 
MST T=buical Note 1297 
ILAGG12-2ooO: Guidetines for the reqUirtmcnts for the competence of reference materials producers 
Iso/REMco N280 
Material Source: 
All andytcs and matrix materids are oMaintd and verified by SPEX CertiPnp from pn-quotified vendors 85 pc'IS0 9000 
guidetines. Vendor identifications arc pmprieta~~, however x)urces of all mateti& used in the preparation and testing of 
S E X  certipnp CRMs are tracked and documeatod For fnrthcr mformatbn contact CRM Sales. 
Instructions for Use: 
Rimary usage ofthis CRMis in neat fonn ordiIutcd d y  with matrix ofa purity at or g m a ~  than the & of the 
arigiaal matrix solution. Xfdilutiou is required the dilucnt must be compatible with all certified Malytes and contain 
stabiliters appropriate forthe period of intended use. ThC CRM cao also be used us a spike 01 with a spike, again with 
appropriate compatibility dderations. AU solutions should be thwbughfy mixed, by shaking, prior to we and never 
pipetted ditactty fiom the bottle. AU: surfaces mat come m contact with the solution must be tboroug?dy cleaned and 
leached prior to use. DiMa should be performed only with Clrss A volumetric glrssware. .. 
Method of Preparation: 
Clean laboratory procedures and techniques have becn used throughout tbe pnparatiun. AI1 materials, equipment, 
analytical instrumentation and personnel have bem quaIificd prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity ofthe CRM has been confpmed by proceduns cans'lstmt with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of tbe final, packaged material have been analyzed for the 
cerritied M e s  by procedures consisant with the intended usc ofthe CRM. 
?he mathematical expression k . 6  is employed to detmnme the sampling size 
s = relative standard deviation m W fa one compoamt of the sample. (ie. The sub-sampling uncertainty) 
rn = the subsampling mau 
14 = mass of sub-sample ncccssuy to cwupe B relative sub-sampling m r  of 1 % (68% confidence level) m I single 
detcsmination 
Statistical estimator and Confidence limits: 
The catifid valoe 'x' l i i  on tbe reverse of this document is at the 95% level of c d d e n c e  and c ~ l l  be expnssed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded rmcatahty 
udru, where k=2 is the cowrage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty curnponents qmd u- h u ?  
Certification Traveler Report: 
All certified values reporid were derived 6mm Travekr R e m  (Spa CatiPrrp's traceability documentation) identified by 
the lot number of this CRU For further information contact CRM Sales. 
Legal Notice: 
SPEX Certiptep rcfmce matuials me not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who arc trained in appropriate prooedures. No claims @st SPEX CUtiPrep, Inc. of any kind 
whatrroevn, whder bas& on breacb of wmauty, alleged negligence, or atherwise, with respect to this RM shall be 
than the purchase price. In no cyeot shall SPM c#tiPrep, Inc. be liable for any Joss of profits or MY incidental, special, or 
consequential damages 

010164 
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EIeaDclrt m#L,  Ekment mg/L EIement I@ 

AI 
As 
4 
B 
Ba 
Be 
Bi 
c8 
a 
cd 
co 

0.03 
Q.01 
Q.001 
Q.004 
4.001 
Q.001 
0.W 
0.14 

4.002 
4.001 
4.001 

0.002 
0.03 

4.001 
Q.001 

0.01 
Q.001 
0.005 

a 0 0 1  
4.001 
0.005 

Q.001 

w 
Rb 
Re 
sr 
Si 
n 
n 
V 
zr 
zm 

0.009 
4.001 
4.001 . 
Q.001 
a 0 1  
a.003 
4.001 
4.001 
4.001 

0.02 



This Certified Refwcnce Material has been prepared and certified under an IS0 9001 system consistent with the foI.Jowing 
guides: 
Guide To The Expression Of UncataiDty la Measurement 1995 
EURACKEM/CITAC Guide: Quantifjhg UncMtainty m AnaIytical Mtwrtmcnt - Second Edition 
ASTM Guide D6362-98 
IS0 Quide 34: Quality syskn guidelinep for the production of nference materials. 
IS0 Guide 17025: Certification of refhence materials, genaal and Statistical principlu 
IS0 Guide 3 1: Contats of certificates of ref#ence rnakrhb 
NIST Technical Note 1297 
I]LAGG12-2000: GuideIiocs for the requirements for the coznpeter~ce of r e f m e  materials p t o d ~ c ~ r  
ISOIREMCO N280 
Material Source: 
Al l~~andmatr ixm~~artoMainedandvtr i f iedbySPEXCcrt iPrepfromprtqu~tdven~ssperISO9000 
guidelines. Vendor ident5cations are proprietary, however sources of all matwials d in the preparation and testing of 
SPEX certfprap CRMS arc tracked snd docamented. For further infomation a t a c t  CRM Sales. 
Instructions for Use: 
Primary usage of mis CRM is in neat form or diluted serially with matrix ofa purity at QI greater than the puritr of the 
arigiaal matrix solutiOn. If dilution is required the diluent m a  be compatiile with all certified analytes and contain 
stabilizas appropriate forthe period of intended use. The CRMcan also be used as a spike or with a spike, again with 
appropriate compatibility dderafions. AII solUtiops should be thomughly mixed, by prior to use aad never 
p i p e d  dimctly &om the bottk. All surfaces that cume in contact with tbe solution must be thoroughly cluurcd rad 
leached prior to use. Diim should be pesformea only with Class A volumetric glasswm. ” 

Method of Preparation: 
Clem laboratory procedures and techniques have ban used throughout the prapadon. All materials, equipment, 
anaiytical instrumentation and pusomel ban been qualified prior to use. The highest purity acids appiicnblc, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have bben used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by ppocbQn# consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix XZ. Random, replicate samples of the final, packaged material have been analyzed far the 
certified values by procemves cansistmt with the mtended u6e of the CRM. 
The mathematical expression kps%n is employed to determine the sampling size 
S - relative standard deviation m % for one compootat of the sample. (k. The sub-sampling uncertainty) 
m -the subsampling mass 
le,- mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence Icvel) m a single 
determination 
Statistical estimator and Confidence limits: 
‘ibe d i e d  valne ‘x’ listed on the revme of this document is at the 95% level of confidence and ~ 1 1  be ocpnssed as 

0 1 0 1 6 6 

X - x+l-U W h m  X =TIUC valus (Labeled V b ) ,  Ut w m d b d  UnCcetaiDty 
where is the cowage fktor at the 95% confidence level 

u, is obtained by combhing the individual element standard uncutainty componentE 9 urd 
Cedication Traveler Report: 
All ccxtified values nported were derived fium Traveler Report (Spa Cutipnp’s traccabw documentation) identified by 
tbc lot number of this CRM. For further infamation contact CRM Sales. 

SPEX certiprep reference materials arc not for any cosmetic, drug or household application and are to be usbd ody by 
qual5cd mdividuals who are trained in appropriate pmcedms. No claims against SVEX Certihep, Inc. of any kind 
whatsoever, whether based on bnsch of warranty, alleged negligence, or otherwise, with respect to this RM shaIl be ~ W H  
than the purchase price. In no eveat shall SEYEX certiprep, he. be liable for any IOU of profits or any incidental, specid, or 

4231,‘ 

Legal Notice: 

conseputntial damages. 

* 203 Norcross Avenue 4 Metuchen, Nj 08840 USA 
732-549-71 44 4 1 -800-LAB-SPEX Fax: 732-603-9647 4 CRMSales@spexcsp.com 4 www.spexcsp.com 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com


Catalog Number: PLB14-2XOY Lot No. 10-1 73BI 
Description: 1000 mg/L Bismuth 
Matrix: 10% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for L I ~ C  as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the ctrtifled properties listed below. 
Certified Value: 1002.5 mg/L 
Uncertainty Associated witb Measnrement: 
Certified Value is Traceable to: 
The CRh4 is prepared gravimetrically using high purity Bismuth Metal Lot# 04941B.The 
certified value Iisted is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1003 mg/L 
Method: EDTA titration using xylenol orange 8s indicator. EDTA standardized against Pb(N03)2 NIST 

Instrumental Analysis by ICP spectrometer: 1002 mg/L 
Uncertified Properties: 

Density: 1.052 24.0 ~ e p s  Celsius 

+/- 3.0 mg/L 
NIST SRM #3 106 

SRM#928 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 
AI 0.02 cu 4.001 Pb 0.006 
As 4.001 Fe 0.00 1 Re <oo.oo I 
Ag 0.002 Ga al.001 Rb co.001 
B -4.002 In 4.001 Sr co.001 
Ea 0.002 K 0.010 Sb ~ . 0 0 1  
Be 4.002 Li 4.00 1 Si 0.005 
Cd 4.001 Mn 4.001 Ti c0.002 
co 4.001 Mo al.001 T1 co.001 
Ca 0.125 Mg 4.001 V CO.00 I 
Cr 4.001 Na 0.006 zr co.00 1 

Ni 0.002 Zn 0.08 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tizhtly capped 2nd 
transported and stored under laboratory conditions. 

'0A 
Certifying officer: N* b A s  

w 
Date of Certifkation: 

010167 



This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent witb the following 
guides: 
Guide To ihe  Expression Of U n d t y  In Measurement 1995 
EURACHEM/CITAC Guide; Qumti@ng Uncertainty in Analytical Measurement - Second Edition 

I S 0  Guide 34: Quality system guideIines for the produdon of reference materials. 
I S 0  Guide 17025: Cut&cation of r e h c e  matdals, general and Statjrtical prhdplu 
IS0 Guide 3 1 : Contents of certificates of ref-= materials 
MST Technicat Note 1297 
ILAC-Gl2-2000: Guideliaez for tbe requiremuits for the competence of refmce materials producers 
Iso/REMco N280 
Material Source: 
All anatytcS and matrix materials are obtahed and verified by SPEX Certiprrp fkom pnquriified vendon as per IS0 9000 
guideirncs. Vendor identifications arc proprietary, however sources of all materids used h the preparation and testing of 
S E X  Cvtiprtp CRMs arc tracked and docum& For fbd~erinfm&on contact CRM Sales. 
Instructions for Use: 
Primary usage ofthis CRM is in neat form or diluted scridly with matrix of a purity at or gnaterthan &e purity of the 
orisinal matrix soluiion. Ifdilution is required the dilumt must be compatible with all cutificd maiytes and cantah 
s t a b i b  approprbte forthe period of intended osc. The CRM c ~ l l  also be used as a spike or with a spike, againwith 
appropriate compatibility Eonsiduahbns. AU sohttions should be thoroughly mixed, by shaking, prior to ust md never 
pipetted d k d y  fiom the bottle. All surhrcw &at come in contact with tbe solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with C h  A volumetric glasswan. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the pnparation. All materials, equipment, 
analytical instrumentation and pasoancf have been qualified prior to use. The highest pUtity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottis, and Clsu A glassware haw been used in all pnpatations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appends X2. Random, replicate samplw of the final, packaged matrrial have been analyzed fa the 
certified values by proaduns coIuistcLlt with the intended use of the CRM. 
The mathematical expreJsion k,q%n is employed to detnmme the sampling s i t e  
s = relative standad deviasion m 96 for one cornponeat of the sample. (ie. The sub-sampling uncertainty) 
m =the subsampling mass 

detamination 
Statistical estimator and Confidence hits:  
The d i d  value 'x' listtd on the reverse of this document is at the 95% level of confidence and can be expnssed 8s 
X - x+/-U where X =True value (Labeled Value), U- Expanded uncertainty 
u-iru, where b 2  is the covcr(lp;e factor at &e 95% confidence level 
u, is obtained by combining the individual element standard uncdainty components 9 and u, 
Certification Traveler Report: 
All certified values reported were derived b m  Traveler Report (Spa Certiprrp's traceability documentation) identified by 
the lot rmmbed of this (=Ru For further infarmation contact CRM Sales. 
Legal Notice: 
SPEX Certiprep reference materids are not for any cosmetic, drug or household application and an to be used only b 
qualified individuals who are trained m appropriate procedurw. No claims against SPEX Certihp, Inc. of my kind 
whatsoever, whether based on breach of wananty, alleged negligence, or otherwise, with mpcct to this RM shall be greater 
than the prnchase price. In no went shall SPEX ctrtiprtp, Inc. be Iiable for any loss of profits or any incidental, special, or 
consequential damages. 

010168 ASTM Guide D6362-98 

- mass of sub-sample necessary to ansure a relative sub-sampling error of 1 Yo (68% confidence level) in a single 

- 



Catalog Number: PLY2-2XQYEI' Lot NO. 10-121Y 
Description: 1,000 mgL Yttrium 
Matrix: 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1000 mg/ L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared grevimetrically using high purity Yttrium Oxide Lot# 01031B. The 
certified value listed is the average of {alues obtained by classical wet assay and ICP Spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1000 mg/L 
Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

+/-3.0 mgL 
NIST SRM 3 167a 

NIST SRM #928. 

1000 mgL 

Density: 1.011 @ 21.8 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg& Element mg/L Element mglL 
Ce 4.00 1 La 4).001 Tb a.00 I 
Ca 0.007 Lu 4.001 Tm <0.001 
Du 4.001 Mn 4.001 TI 4.001 
Er 4.001 Mo co.001 T h '  <0.001 

8 2004 SPEX CertiPreo. Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty En Measurement 1995 
EURACHEM/ClTAC Guide: Quantifying Uncertainty in Analytical Measuxement - Second Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of refenme materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9ooo 
guidelines. Vendor identifkations are proprietary, however sources of all materials used in the preparation and testing of 
SPEX Cerliprcp CRMs are tracked ami documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greatex than the purity of the 
original matrix solution If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizrs appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted dmctly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used thtoughout the preparation. All materials, equipment, 
analytical instnunentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the f d ,  packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRh4 
The mathematical expression k,=s2m is employed to determine the samplrng size 
s = relative standard deviation in % for one component of the sample. (le. The sub-sampling unce-) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to e m  a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ’x’ listed on the revene of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U when? X =Tme value (Labeled Value), U= Expanded Unceaainty 
U=ku, w h e ~  k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui and &= hh,’ 
Certification Traveler Report: 
All certified values reported were derived from Tmveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials m not for any cosmetic, drug or household application and att to be used only by 
qualified individuals who an trained in appropriate proceduns. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price, In no event shall SPEX CextiPnp, Inc. be liable for any loss of pmfits or any incidental. special, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 



i n o r g a n i c  v e n t u r e 9  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-9Ol-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

0171 cer t i f i ca te  of anaf j isrs 
i .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufactum 

Certificate M83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Prinaples.' 

DESCRIPTION OF CRM Custom-Grade 1000 lg/mLZinc in 1.4% (abs) HNOI 2.0 

Catalog Number: 
Lot Number: X-LNO2020 
Starting Material: Zn shot 
Starting Material Purity (%): 99.999889 
Starting Material Lot No J17L26 INORGANIC LABS/RADCHEH LABST3-34' 
Matrix: 

CGZN1-1, CGZNI-2, and CGZNl-5 

DATE RECEIVEDt ____  Li2lQUXL-----. 

PO: ---32iSL.%-- I"tt3I: ,,9fsLs,,- 

DATE EXPIRED: , , , Q A f G i 4 % 2 Q L - ~ -  
DATE o P E N E D : _ _ _ _ - l a ~ ~ ~ ~ ~ - - - - - -  

1.4% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

1002 f 2 pg/mL Certified Concentration: 

Certified Densky: 1.010 glmL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze thii CRM. The following equations are usad in the 
calculation of the certified value and the uncertainty: 

c e r t y i e d V d c e ~ = ~  Q =  meal 

m a w  (9 =JImJE 

n XI= mldudresJIs 

[rs" 

n=nurberdmeasvenents 
CIS = The svrmadbn d all sigr#katt estirreted a m  
(Most comrun are the msfromhstrumM me-, 
weighing, dhtiontovokne, crdtheflxedmwreportedonthe 
NlsT 9kl certllkate d awbds.) 

The independent samples t-test was used to determlne if there is agreement betwatn the above assay methods at the 95% 
confidence interval. Both methods were compared and showad agreement withii the stated uncertainties. This agreetment is a 
confirmation of the accuracy of this CRM. 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
13 Property of the result of a measurement or the value of a standard whereby it can be related to stated refemnces. usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' ( IS0  VIM. 2nd 
ed.. 1993, definition 6.10) 
0 This N product is Traceable to NlST via direct comparison to NlST SRMs. The uncertaintisr for each CMtified value am 
reported, taking into account the SRM uncertainty error and the measurement, weighing and votume dilution errors. 

4.1 Assay Method 111 1005f 4 pglmL 

1002 f 2 yglmL 
ICP Assay NET SRM 31680 Lot Number. 001402 

EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procsdun number 6-IMM-001. The weights 
used for testing are annually compared to Garhart Scale Corporatlon's mater weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numben are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST I W accredited calibration lab. The NlST test number h 822126001796. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities amk&r&$?&dard 
thermometer No. 903-2680 w h i i  was certified in accordance with the proc8dures outlined by ASTM E77-87 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543.217368/769543.217368/P14452,176240/p14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST ldentfication Nos. 92564, 119016,471047 and NlST test report Nw. 8111258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-Qc-002 is used to c a l i  all C k S  A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITlES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS wora analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985Oh efficient for the removal of particles down to 0.3 pm. 

M DY < 0.02440 

M Er < 0.02033 

M Eu < o . 0 1 ~ 0  

M Ga < 0.00407 

M Gf4 < 0.02440 

M Au < 0.01220 

M Gd < 0.00407 

M Hf C 0.00813 

M Ho < 0.00203 

M In 0.04066 

M Ir .Z 0.02033 

Q Fe 0.00005 

M La 0.00203 

M 0.01220 

B Li o.ooooi 
M LU < 0.00163 

Q Ma o.Ooo11 

M Mn < 0.01626 

Q Ho < 0.01000 

M Mo < 0.00813 

M Nd 0.00813 

Q Ni 0.00009 

M Nb < 0.00203 

n h  
M Pd < 0.02033 

- 0 p < 0.00300 

- M Pt 0.00813 

Q K 0.00018 

0 - Checked by ICP-OES i - Spetctral Interference 

6.0 INTENDED USE 
For the calibration of analytical inshumern including but not limited to the folkwing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF. and DCP 
For the vaMation of analytical methods 
For the preparation of tvorki reference samples' 
For interference studis and the determination of comedon coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

M Te < 0.12198 

M m < o . 0 0 1 ~  

b! < 0.00407 

!!! Th < 0.00407 

M f m  0.00163 

!!? Sn < 0.02033 

- M Ti 0.20331 

Y w < 0.04066 

M u < 0.00813 

b! v < 0.00813 

Yb < 0.00407 

M y < 0.16264 

21 Zn 

!d 0.02033 
s - Solution Standard Element 



8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure ~V-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMl CeMcate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Ad i tadon .  a.c.(EMA) 
Members of IQ Net Internatio nal Certification Network 
Argentina (IRAM). Australia (QAS). Austria (WS) ,  Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmarlc (DS), Finland (SFS), Fan- (AFAQ), Germany (WS). Greecs (ELOT) 
Hungary (MSZT). Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA). Netherlands (KEMA). Norway (NCS), 
Poland PCBC), Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredttad AZLA Certificate Number 883.01 

10.3 ISOIlEC Guide 34 - 2000 "General Raquirementa for the Competence of Reference Material Producers" - Reference Materiais Production -Accredited A2LA Ceftificate Number 883.02 
A2LA Mutual Recognltion Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNlA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA). New Zealand (WZ) ,  Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGtAS), Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVlAP) (IC60 ES) 

10.4 lOCFR50 Appandlx E - Nuclear Regulatory Commission - Domestic Licenslng of Production and Utilization Facllltier 

10.6 lOCFR21- Nuclear Regulatory Commission - Reporting Defect, and NonCompliance 

10.2 ISOIIEL 17026 - 1998"GeneraI Fkeequirements for the Competence of Testing and Calibration" 

10.6 MtLSTD-46662A (Obsolete/Observed) 



010174 11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf LHe - The period of time during which Uw concentration of the analyte(S) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 50O-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

1 I .2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a C M  increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit itS Useful lift?. 
Inorganic Ventures I IV Labs concuts with state and federal regulatory agencies' remrnendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: February 19, 2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers. QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Manager 
i J  

&&&&LA&- 

P& &- Certifying Officer. Paul Gaines, Chemist, Senior Technical Director 



I n o r g a n C c  v e n t u r e s  / iiv l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fa%: 732-901-1903 
e-mail: ivsales@istandards.com website: www.ivstandards.com 

fl.0175 
cer t i f i ca te  of ana ys is  

1 .O Inorganic Ventures I N Labs is an I S 0  Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate W3-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 VglrnL Vanadium in 1.4% (abs) HNOI 2.0 

Catalog Number: 
Lot Number: 
Starting Material: V205 

CGVI-1, CGVI-2, and CGVl-5 
X-QVO1102 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentratlon: 

Certified Density: 

999 f 3 p g h L  

1.014 g/mL (measured at 22" C) 

The cerwisd Value is the instrument analysis value. The fdlowtng equations are used in the calculation of the certified valw and 
the uncertalnty: 
~ r f e d v ~ ~ ~  = L 
Uncertainty (9 =&E 

(%) = meal 

n = nvrberdmeasuerrents 
LEI = The sumnation d all $gnifkatl estirreted errors 
(Most c m  are the errasfromindrwrerrtd manwerrent, 
weighhg, M i o n  to vokrre, ad the fixed Bra reported on t he 
NST sF?kl certrkate of mbsis.) 

n XI= in&ldualrBsults 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
- "property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
national or International standards, through an unbrokea chah of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1983, definition 6.10) - This IV product is Traceable to NlST via direct cornpatism to NIST SRMs. The uncertalntles far each certified vaiw are 
reported, taking Into amount the SRM uncertainty e m  and the measurement, weighing and volume dllutlon e m .  

4.1 Assay Method #l 999 f 3 VglmL 
ICP Assay NlST SRM 3165 Lot Number: 992706 

1007 f 3 pg/rnL 
EDTA NlST SRM 926 Lot Number: 880710 

Assay Method #2 

mailto:ivsales@istandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procsdum number 6-IMM-001. The weights 
used for testing ate annually compared to Gerhart Scale Corporalon's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers am 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 8221260017-98. All analytical balances are calibrated ewty 4 months by Gertmt Scale Cap. of 
South Amboy. The balances are calibrated with a dass 1 and/or dass 2 analylkal wei!Jht Set. These weights are tested 
annually by B NlST I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the detmlnation of the final densities art? m l s 2 & r d  
thermometer No. 903-2680 which was certified in a d a n c e  with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 wing NlST Test Nos. and Std Noa.: 769543,217368/769543,2173681p14452,17624O/P14452,176240. The 
in-house procedure No. is 2-Qc-001 .Themeters which are not calibrated vs standard t h e m e t e r  No. 903-2630 am 
traceable to NlST Identification Nos. 92564,119016,471047 and NIST test report Nos. 811/258522,811/2557078. and 236090. 

GLASSWARE CALIBRAWN - In-house procedure 34C-002 Is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY JCPIMS AND ICP-OES IN p@mL 
Custom-Grade solutions are tested for bace metalllc imputities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an UWA-Filtered Clean Room. An 
ULPA-Filter Is 99.9985% efficient for the removal of particles d m  to 0.3 pm. 

- 0 Al 0.00600 

- M Sb 0.04543 

M < 0.00995 

M Ba < 0.00995 

!i Be 0.00050 

M Bi 0.00040 

0 €3 < 0.04000 

M Cd < 0.00298 

Q Ca 0.00596 

!d (2 < 0.00497 

M c s  < 0.00030 

0 Cr 0.10000 

9 co < 0.00200 

M CU 0.00597 
M - Ch&d by ICP-MS 

!d 0.00597 

h! Er 0.00497 

Y Eu 0.00298 

M Gd 0.00100 

M Ga o.00100 

b!! Ge < 0.00597 

M Au < 0.00296 

M Hf < 0.00199 

M HO 0.00050 

M In = 0.00995 

- Ir < 0.00497 

Q Fe 0.08936 

M La 0.00050 

M 0.00298 

Q Li O.M)1w)2 

Y Lu o.oO04o 

Q Mi 0.1ooOo 

Y Mn o.oO069 

Q HQ 0.01200 

M Mo 0.01481 

M Nd < 0.00199 

M Nl < 0.07957 

M Nb < 0.00050 

n Os 

M Pd < 0.00497 

Q P < o.ioo00 

M pt 0.00199 

Q K 0.03276 
0 - Checked by iCP-OES 1 - specbsrl lntctference 

6.0 INTENDED USE 
For the calibration of analytical instruments induding but not ilmited to the following: 
ICP-MS. ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparatbn of 'working reference samples. 
For interference studies and the determinatkn of correction coefficients 
For detection Umlt and Ilnearity studies 
For additional intended uses, contact IV Technical Staff 

M fe < 0.02984 

M Tb < 0.00030 

M 0.00100 

M Th < 0.00100 

M Tm < o.Ooo40 

M Sn < 0.00497 

M Ti 0.04973 

M w 0.00995 

M u < 0.00199 

I V  

M Yb < 0.00100 

M y < 0.03979 

M zn < 0.01989 

0.00497 
s - Solution Standard Element 



(310177 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Saagf?&Hendkrg-Keeptightiysealeddwnnd in use. Stmmduse ai P i +C. Do r d  pipd h m  mtainer. Do nd return 
portions m w d  fu pk3ettins io container. 
AtCmic W g W  Vdarce; Cmrdndim Nunba, chmjcel Fonn in 
C M c d  CmpaOwMty- Soluble in HCI, HNOj, HSO., HF, KPO. and strorg basic media Stablsvdthmd metals and 
horganic ankns in  acid^^ media. 

- 50.9415; +5; HaV*O,i- 

levslsstsMefarmonthsinl%HNOl ILDPEca~k~lner. l-lO,OQ3ppmsdunonschemicaHystableIbrysarsin 

N4,COJ I KNO, 1 0- WDl - ?!%:;SF mntairw. 

a i m  4 M M  r i o n  4 

V Carrtdning S m e  (PlepaPtlon erd Sdullm) -Metal (Fwionwith NaOH CI KOH h Ni' 
use HCI, V#. - use HCI or HNO,, V,O, - use c0-d adds); (xes @JaEOJ 1 KNOJ in F" wdim - *s'brrdrr at&& R 
foilwed by W e r  e - i  of fusede) Orgsnic Matrices (Ash d 450 'C kllmed by dissol14ng s;mdingto VD, above). 
&tunic Speettbsooprc Marmetim(1B-OES D l r  anglum as radila~a ukwR 
TecM EshetedD ~ r d e r  in~aferen nciwliinclicstes m e a t  = m s . )  

ICP-OES 292402nn 0.oosIO.OMpglhb 1 ion Th 
ICP-OES 290.882 ntn 0.OoB / 0.0008 whL I atom M,Nb 
ICP-MS 51 WIU 4 w l  nla M' 'VO'HlJCI*O,"Ar"C, YPrWln&"NH, '%I'N,"SW, 

"S"0, 'S"0, *%u'*, * fd '>  

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet tor information regarding this CRM. 

HOMOGEN ElTY - This sdution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:ZOOO Quality Management System Registration - QMl Certificate Number 010105 
Recognized by 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Aaeditadm, a.c.(EMA) 
Members of JQ Net International Certlflcatlon Network: 
Argentina (IRAM), Australia (QAS), Austria (bas), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong K O ~ Q  (HKQAA), 
Columbia (ICONTEC). Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI). Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEhAA). Norway (NCS), 
Poland PCBC), P 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - ZOO0 "General Requirements for the Competence of Reference Material Producers" - Reference Materlals Production - Accredited A2l.A Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA). Austria (BrnwA), Belgium (BELTEST) (BKWBE). Canada (SCC), Chinese Taipei (CNLA), Cze& Republic 
(NAO), Denmark (OANAK), Finland (FINAS). France (COFRAC). Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS). The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Slngapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS). United Kingdom (UWS) 
and United States (NVW) (ICE30 ES) 

- Domestic Licensing of Production and Utlllzation Facllitlra 

10.5 IOCFRZ1 - Nuclear Regulatory Commission - Reporting Defect8 and NonCompllanu 

a1 (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
10.2 lSOllE& 17025 - l%"General dequirernents for the Competence of Testing and Calibration" 

10.4 lOCFR50 Appendlx B - Nuclear Regulatory Commission 

10.6 MlLSTD45662A (Obsolete10bsetved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 0101’78 

11.1 IV Shelf Llfe -The period of time during which the concentration of the analyte(s) in a ptoperfy packa!Jod, unopened, and 
unused standard stared under envlronmentaliy controlled and monitored conditions will mfnain within the spedfied uncertainty 
range. Shelf life is limited prlmarHy by transpiration (lass of water from the solution) and ~nfrequently, by chemical instatdlity. 
Transpiration studies (P-SPOIOPO) of chemically-stable sdutbns w e d  at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for soiutions packaged in 5OO-mL low denslty polyethylene bottles. When stored under special conditions 
that minimize transpiration and instabillty, the shelf IHe can be extended past thls limit- 

11.2 Expltation Oat. - The date after which a CRM should not be used. Rwtlne laboratory use of a CRM inaeases transptratlon 
losses and the chance of contamhation which affect the integrity of the CRM and limit its useful Ilfe. 
inorganic Ventures I IV Labs concurs with state and federal regulatory agendes’ recommendations that soluUon standards be 
assigned a one-year expiration date. 

Certification Date: July 26,2004 

Expiration Date: 

01 6.2006 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida. QA Admintstrator 

Certifying Officer: Paul Gaines, Chembt, Senior Technical Dlredor 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsalesOistandards.com website: www.ivstandards.com 

29 cer t i f i ca te  of ana /y l?rs  
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0  Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Sulfur in HzO 2.0 

Catalog Number: CGS1-1, CGS1-2, and CGS1-5 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

1007 f 7 pglmL Certified Concentration: 

Certified Density: 1.000 g/mL (measured at 22" C) 

The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certif i i  value and 
the uncenainty: 
WM value (SI = & (SI = mean 

n = ~ d ~ t s  
1s = The surmstion d dl W k W n  estimted erms 
(Most c m  ale the mwsfrminstrut?wtal maanremt, 
weighing, diMion to velum, ai the fixed wru reported on t he 
NlsT savl CerUTkate d ana&*.) 

n XI= i twidualmds 

ov" uncertainty (21 =*M- 

The independent samples t-test was wed to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertatnties. This q m n t  is a 
confirmation of the accuracy of thii CRM. 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparkon to NlST SRMs. The uncertainties for each c e r t i i  value are 
reported, taking into account the SRM uncertainty errof and the measurement, weQhing and volume ditutlon e m .  

4.9 Assay Method #l 1012 f 2 pglmL 

I007 f 7 pglmL 
Acldiitrk NlST SRM 84k Lot Number: 84k 

Assay Method #Z 

ICP Assay NlST SRM 31 54 Lot Number: 892205 

http://ivsalesOistandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALt6RATlON - All balances are checked dah  using in-house procsdun number MMMM)l. The wights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are trace- to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbem are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Carp. of 
South Amboy. The balances are calibrated with a dass 1 and/or class 2 analytical wight Sa. These weights are tested 

THERMOMETER CALIBRATION - The thertnometen used in the determination of the final densities am calibrated vs standard 
thennometer No. 903-2660 which was certified In accordance with the procedures outlined by ASTM E7747 and NST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769513,2173681p11452,176240/P14452,176240. The 
in-house procedure No. is 2-QcoO1 .Thennometen which an, not calibrated vs standard themmeter No. 903-2680 are 
traceable to NlST Menthation Nos. 92564.119016,471047 and NlST test report Nos. 811/258522,61t/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-Qcbo2 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

annually by a NlST I W P  accredited calibration lab. The NIST test number is 822/260017-98. 010180 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED 6 Y  lCPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Cban Room. An 
ULPA-Filter is 99.9985% efficient for the removal of par t i i s  down to 0.3 Pm. 

M < 0.01197 

M Er < 0.00997 

!d 0.00598 

M Gd < 0.00200 

M Ga 0.00200 

M < 0.01197 

M Au 0.00598 

!d Hf 0.00399 

M Ho o.ooioo 
M In 0.01995 

- M Ir < 0.00997 

e Fe 0.00015 

M La < 0.00100 

M pb < 0.00598 

Q e 0.00016 

M Lu 0.00080 

9 Ms < 0.00004 

M 0.00798 

Q Hg < o.01100 

M Mo < 0.00399 

!d Nd 0.00399 

0 Ni C 0.00230 

M Nb 0.00100 

- n C h  

M Pd C 0.00997 

Q P 0.00480 

!d Pt 0.00399 

Q K C 0.00170 

0 - Checked by ICP-OES i - Spectral Interference 

M pr < 0.00060 

M Re 0.00200 

M Rh < 0.00200 

M Rb 0 . ~ 2 0 0  

M Ru < 0.00399 

M Sm 0.00200 

Q Se < 0.00620 

0 Si c 0.00410 

Q Na < o.00010 

M Sr < 0.00100 

a s  
M Ta 0.01396 

n - Not Checked For 

h? SC < 0.01995 

M Ag C 0.00399 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS. OFM, XRF, and DCP 
For the valiathn of analytical methods 
For the preparation of 'working reference sampled 
For interference studies and the determination of cormdon coemcients 
For detection llmil and linearity stud- 
For additional intended uses, contad IV Technical Staff 

h? 70 0.05984 

M Tb < o.oO06o 

? d m  co.00200 

Y Th c o.oQz00 

M Tm 0.00080 

M Sn 0.00997 

&! TI < 0.09974 

M w 0.01995 

I u 0.00399 

!!d v < 0.00399 

M yb 0.00200 

M y < 0.07979 

Q 0.00125 

M Zr c 0.00997 

8 - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Piease refer to the enclosed Material Saftey Data sheet for information regarding this CRNI. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 

10.2 

10.3 

10.4 

10.5 

IS0 9001:2000 Quality Management System Reglsttatlon - QMI Celtlficate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
EnMad Mexicana de Acreditacion. a.c.(EMA) 
Members of JQ Net lnternatlonal C e r t k c i o n  Network: 
Argentina (IRAM), Australia (QAS). Austria (&IS), Belgium (Avinkr) , Brazil (FCAV), Canada (QMI). Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SI), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA). Noway (NCS), 
Poland PCBC , Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISNlE& l702b - 1999 "General lkequlrements for the Compcrtence of Testlng and Calibratlon" - Chemical Testing - Accredited APLA Certificate Number 883.01 

ISOflEC Guide 34 - 2000 "General Requlremmb for the Competence of Reference Materlal Producers" - Reference Materials Production - Accredlted A2LA Certlflcate Number 883.02 
MIA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belglurn (BELTEST) (BKO-OBE), Canada (SCC). Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealend (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SiNGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVW) (ICBO ES) 
10CFR60 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Productlon and Utilization Facllitiw 

1OCFR21- Nuclear Regulatory Commblon - Reporting Defects and NonCompllance 

10.6 MILSTOJL662A (ObsoleWObserved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 
010182 

11.1 IV SheM Life - The period of time during which the concclntration of the analyte(s) in a properly packaged. unopened, and 
unwed standard stored under environmentally controlled and monitored conditions will remain within the specified umttainty 
range. She# life is limited primarily by transpiration (loss of water from the solution) and infrequentiy, by chemical instability. 
Transpiration studies (P-SWlO20) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-mL low density polyethylene bottles. When stored under special condins 
that minimize transpiration and instability, the shelf life can be extended past this lhk.  

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratoty use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful Me. 
Inorganic Ventures I IV Labs COIICUA with state and federal regulatory agencies’ recommendations that solution standards be 
ass5ned a one-year expiration date. 

Certification Date: April 30,2004 
maim 
0 16.2O06 Explration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrati Assistant 

Certificate Approved By: Katalin Le, QC Manager 

Certlfying Officer: Paul Gaines. Chemist. Senior Technical Director 



B'fethod: Titration with Sodium Hydroxide wing F%enolphthalem as mdicator. Sodium HyclroxidG 
standardizsdagaiustPotasshBiphthalarcNISTSRM#84k 

Instrumental Analysis by ICP spectrometer: I001 mg/L 
Uncertified Properties: 

hn8W: 1.001 a223 DegreasCelsiuS 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Anrlysis: 

Ekwnt 
AI 
As 
4 
Ba 
Be 
Bi 
cd 
co 
ca 
cr 

m s n  
0.06 

Q.OO1 
0.002 

Q.OO1 
a 0 0  1 

0.03 
Q.OO1 
GMO1 
0.001 

41.001 

Element 
cu 
Fe 
Gfi 
In 
K 
Li 
Mn 
Mo 

N8 
Ni 

Ms 

naon 
4.001 
0.001 

4.001 
Q.001 
4.06 

4.001 
a.001 
4.001 
Q.001 

0.01 
0.001 

Element 
Pb 
Re 
Rb 
sr 
sb 
Si 
Ti 

V 
zr 
za 

n 

man 
4.001 
UJ.001 
4.001 
<0.001 
4.001 

0.01 
dl.001 
a.001 

0.003 
Q.001 

0.001 



This Certified Reference Materiat has been prepared md certified under an IS0 9001 system consistent with the foUowing 
guides: 
Guide To The Expnssion Of UnCatniaty In Measurement 1995 
EURA-AC Guide: Quantifying Uncertainty h Auafytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of nfmnce materid%. 
IS0 Guide 17025: ctrzifjcation of reference materials, general and Statistical principles 
IS0 Guide 3 1: Coatcuts of certificates of reference materials 
NIST Technical Note 1297 
LAC-G12-2000: Guideliacs for the requirements far the competence of reference materials producers 
IsoflREMCo 24280 
Ma t e a  Source: 
All analytes and matrix matetials arc obtained and verified by SPEX Cwtiprep from pra-qualified vendors as per IS0 9000 
guidelmes. Vendor identifications arc pmprictmY, however sources of all materials used in the prepadon and testing of 
SPEX Certipnp CRMs are tracked and documerrtui. For mer infomation coatact CRM Sales. 
Instructions for Use: 
primary usage ofthis CRM is in peat form or diluted SeriaIly with matrix of a purity at or greater than the puriw ofthc 
original matrix sohaion. If W o n  is mquirtd the diluent must be compatible with dl certified analytes and contain 
stabilizers appropriate for the period of intended me. The CRM can also be used as a spike or witb a spike, again with 
Bppropriatc compatiiility CansidCSations. AU solutions should be thoroughly mixed, by shaking, prior to use sad never 
pipetted dimctly from the bottle. AU surfam that come m contact with tbc solution must be thoroughly cleaned and 
leached prior to use. D j i o n s  should be performed only with Clrus A volumetric glassware. ” 

Metbod of Preparation: 
Ckan laboratory procedures aud techniques have been used throughout tbe pnparatiOn. All materials, equipment, 
analytical instrumentation and pasoanel have been qualified prior to use. The highest pm;tY acids applicabk, 18 m e g o b  
double deioaized water, acid-leached triple-rinsed bodes, and Class A glassware have b m  used in all preparations. 
Eomogenefty : 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/R.EMCO N280 
and ASTM D6362-98 Appendix X2. Randam. replicate samples of the finaI, packaged material have been a n w d  for the 
certified values by procedures copsistmt with the intended use of the CRM. 
The mathematical cxprrssion lr&n is employed to detmnme the sampling size 
S = rcIative standard deviation m W for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the subsampling mass 
k,= mass of sub-sample necessary to ensure a relative sub-sampling mor of 1 K (68% confidence level) in a single 
dctexmiuaticm 
Statistical estimator and Confjdence k i t s :  
The certified value ‘x’ listed on the MQSC of tbi document is at tht 95% level of confidence and can be expressed as 
X - x+/-U where X =True value (Labeled Value), U- Expanded uncertainty 
u-ka, when k 2  is the coverage factor at the 95% confidence kvcl 
u, is obtahed by combining the mdividd element standard mCatainty components 9 md u, -/ZQ’ 
Certification Traveler Report: 
AU Certitied values reported w m  derived fiom Traveler Rspoxt (Spa Catiprep’s traceability documentation) identified by 
the lot mk of this CRU Fw further information contact CRM Sales. 
Legal Notice: 
SPEX Certipnp reference materials 8 f t  not for any cosmetic, drug or household application and are to be used only by 
qualified mdivjduals who me traiued in appropriate procedures. No claims against SPEX CertiPrep, Inc. of my kind 
whatsoever, wbcthcr based cm breacb of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX certiprep, Inc. be liable for any loss of profits or any incidentaI, special, or 
conseqaential damages. 
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transported and stored under laboratory conditions. 

Date of Certification: certifying officer: (v. i k l t d w  

010185 

Catalog Number: PL€’D3-2XQY Lot NO. 9-99PD 
Description: 1000 mgL Palladium 
Matrix: 10% HC1 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or q d t y  control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 999 m~ 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/-3.0 mg/L 
NlST SRM #3 138 

The CRM is prepared gravimetrically using high purity Palladium Metal 0602 1 C . The 
certified value listed is the average of values obtained by classical wet assay and JCP spectrometer analysis 

Lot# 

Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 999 mgL 
Method: Precipitation using Dimethyl Glyoxime. Filter, dry, and weigh as Pd(C4H702N2)2. 

Instrumeatal Analysis by ICP spectrometer: 
Uncertified Properties: 

1000 mg/L 

Density: 1 .o 17 @ 24.2 ~egrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mgL Element mg/L 

A1 0.002 Fe 0.033 Re co.00 1 
AU 0.002 Ga a.001 Rh <0.001 
Ag a.001 lr a.001 Rb co.001 
B CO.001 In a.001 Ru <0.001 
Be 4.001 Mg 0.001 Sn <0.001 
Bi <0.001 Mn 4.001 Te a.00 I 
ca 0.006 Na 0.005 Ti <0.001 
Cd <0.001 Ni 0.001 W a.001 
co <0.001 Pb 0.002 zr <0.001 
cr 4.002 Pt 0.008 zn 0.06 
cu 0.002 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 

8 ZOO0 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the followhg 
guides: 
Guide To The Expression Of Uncertainty In Measutement I995 
EURACHEM/Cl'TAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of refmnce materials 
NlST Technical Nate 1297 
ILAc-Gl2-2000 Guidelines for the requirements for the competence of reference mciterials pdumrs 
ISo/REMCO N280 
Material Source: 
All anaiytes and matrix materials me obtained and vuifcd by SPEX CtStiPrtp from pn-qualified vendors as pa IS0 9000 
guidelines. Vendor identifications IVC proprietary, however sources of all materials used in the preparation and testing of 
SPEX certiprep CRMs arc tracked and documented For further information contact CRM Sales. 
Instructions for Use: 
Primary usage ofthis CRM is in neat form or diluted seriaIIywitb matrix of a purity at or grcatcrtban &e purity oftbe 
original matrix solution. Ifdiirttion is required the diluent must be compatiile with all cutified analytes and cantah 
stabilizers appropriate for the period of intended use. The CRM can also be wed as a spke or with a spike, again with 
appropriate compatibility considerations. AU solutions should be thoroughly mix&, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces thnt come in contact with tbt solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be perform& only wjth Class A volumetric glasswan. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the prepatation. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplerinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
'Ihe Homogeneity of the CRM has been conhned by procedures consistent with IS0 guide 17025,lSOIREMCO "280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified vahm by procedures consistart with the intended use of the CRM. 
The mathematical expression k,.s'm is employed to detmnme the sampling size 
S - relative standard deviation in K for one component of the sample. (ie. The subsampling uncertainty) 
rn =the sub-sampling mass 
k,= mius of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The cvtificd value 'x' listed on the revme of this document is at the 95% level of confidence and can be expressed as 

U=ku, where k 2  is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncutainty components qaud u,&u: 
Certification Traveler Report: 
All d e d  values reporhd were derived h Traveler Report (Spcx CcrtiF'rep's traceability documentation) identified by 
the lot number of this CRM. For fiathp information contact CRM Sales. 
Legal Notice: 
SPEX CcrtiPrcp rcfmce materials arc not for any cosmetic, drug or household application and arc to be used only by 
qualified individuals wbo are trained m appropriate proccduns. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of wananty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPnp, Inc. be liable for any loss of profits or any incidental, special, or 
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X = x+/-U W h e n  X value (Lab~ltd Vafue), UI w a d e d  

conscquentiaf damages. 



I n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 us8 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@itandards.com. website: 

c e r t i f i c a  t e o f ana lys is  
1.0 Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer. 

Certificate m3-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Arsenlc in 1.4% (ab) HNOs 2.0 

Certified Concentration: 997 i 3 p@mL 

Certified Density: 1.010 glmL (measured at 22" C) 

The Cwtified Value k based upon the most precise mahod used to analyze this CRM. The foHolwing equations am used in the 
calcutation of the certified value and the uncertrinty: 

~ ~ V ~ # = & J  0 = n-Bm 

m a w  (9 =&E 

n XI= h&idud l e a s  
n = n w r b e r o f ~  
IS = ThesumtatM d dl mart estlrreted e m  
(Most comwn are the mshminstrvrentd measuenent, 
welghin!~, dilutiontovolurre, sndthefixedencrreportedonthe 
H m cartrkate of arabsis) 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
D 'Prop%rty of the result of a measurement or the value of a standard whereby it can be related to stated retkirena, usually 
national or international standards, thrwgh an unbroken drain of comparisons all having 8tated unCertalnUes." (IS0 VIM, 2nd 
ed., 1993, definltion 0.10) 
0 This W product is Traceabk to NlST via direct comparison to NlST SRm. The uncartaintks for each caifisd MIW am 
reported, taking into account the SRM uncertainty emr and the measurement, weighing and volume dllution m n .  
4.1 A8SaYMOthOd;Yl 997 f 3 Clglml (Avg 2 runs) 

ICP Assay NET SRM 310% Lot Number: 010713 

Gravimetric NiST SRM kot Number: See Sec. 4.2 
Assay Mahod I2 1002 pglmL 

mailto:ivsales@itandards.com


4.2 

4.3 

4.4 

BALANCE WERATION - All balances urn checked daily using in-house procmdun number 6-lMMool. The nrsighb 
used for testing am annually compared to Gerhart Scab Corporation's master Wights and are traceab to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers am 692476 - CiPss 1 end 09247SA -Class 2. 
The NlST test number is 822/260017-96. All analytical balances am cslibnted every 4 months by Osrhart 
South Amboy. The balances are calibrated with a class 1 andlor dass 2 analytical Wght set. These wish 
annually by a NIST I NVW accredited cahmtiin lab. The NlST test number b 622R60017-98. 

THERMOMETER CAUBRATION - The therm0tW8~ used in the determination of the final dsnsities are calibnted M standard 
thermometsr No. 903-2680 which was certified in accordance with the procedures outHned by ASTM E7747 and NlST 
Monograph 150 using NET Test Nos. and SW Nos.: 769543,217~69543,217388/P14452,17624O/P14452,176240. The 
inhorrse procebun, No. )s 24C-001 .Thermometers whkh are not calibrated M standard thermometer No. 903-2680 am 
traceable to NlST identification Nos. 92564,119016,471047 and NlST test W O r t  Nos. 81 11256522,81112557078, and 236090, 

GtASSWARE CALIBRATION - Inhouse procedure 5Qcoo2 is used to calibrate all Class A Glassware used in the 
man-re and quality control d Custom Grads Standards. 

E r n 8 8  

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN p@mL 
Custom-Grade sokftions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most s e n s h  
method for each elQment, is reported below. Solutions tested by ICP-MS wem anatyred in an ULPA-Filtersd Ckan Room. An 
ULPA-Filter is 99.9985% effident fw the removal of particles down to 0.3 

Q AI O.oOO38 

P Sb < o.oio00 

P A S  

M Ba < 0.02660 

M 80 < 0.00133 

M Bi < 0.00106 

Q B < 0.01200 

Q Ca 0.00189 

M Ce < 0.01330 

M cs < 0.00080 

M Cr < 0.01330 

h! 0.00798 

!d CO < 0.00798 

M CU 0.01596 

M - C W e d  by ICP-MS 

Q Li 0 . m  

L L U  0.00106 

Q M S  o.oooos 
Q Mn < O.ooOo3 

B Hg 0.01200 

M ~0 < 0.00532 

M Nd 0.00532 

Y Ni < 0.02128 

Q < 0 . 0 0 ~ 0  

- n Os 

!!d pd < 0.01330 

Q P 0.00260 

M Pt < 0.00532 

B K 0.00132 
0 - Checked by ICP-OES i - Spectral Interference 

n. 

M PI < o.Ooo80 

Q Re < 0.01o0O 

- M Rh < 0.00266 

Y Rb e 0.00266 

M RU 0.00532 

M Sm < 0.00288 

M * 0.02660 

&! a < 0.02128 

P si 0.00415 

M & < 0.00532 

Q No 0.00159 

M Sr 0.0133 

Q S 0.02500 

M Ta < 0.01862 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical Instruments induding but not limited to the following: 
ICP-MS, ICP-QES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the prspsration of ?Nwking reference barnplea" 
For Interference studies and the determination of conection CaeffiCients 
For detection limb and linearity studies 
For additlorial intended uses, contact IV Technical Staff 

M < 0.07978 

M 0.00080 

M n 0.00266 

M R, < 0.00266 

M Tm < 0.00108 

Q Sn 0.00049 

Y Ti < 0.13297 

M w c 0.02660 

M U < 0.00532 

M v < 0.00532 

M yb 0.00266 

- M y < 0.10638 

Q Zn 0.00057 

M 0.01330 
s - sokrtion Standard E h n t  
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

ICPJXS IQ3.696rm O . l / O f M t . & ~  I dom v,os 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Sat?ey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure I V - M P W  and is guaranteed to k horno$eneow. 

10.1 IS0 9001:2600 Quality Management System Registration - QMI Certificate Number 010105 
Recognbd by: 
Registrar Accmdiiatin Board (ANSCRAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicane de Au;editaclon, a.c.(EMA) 
Members of IQ Net international CerHficatio n Netwofi: 
Argentina (IRAM), Australia (QAS), Austria (OW). Belgium (Avhter) , Brazil (FCAV), Canada (QMI), How K o n g  (HKQAA). 
Columbia (ICONTEC). Czech Republic (CQS), Denmark (DS), Finland (SFS), Franca (AFAQ), Oermeny (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI). Israel (Sll), Italy (CISQ). Japan (JQA), Korea (KSA-QA), Nethedands (KEMA), Norway (NCS), 
Poland CBC , Portu al (APCER), Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accrsdtted AZLA Certificate Number 883.01 
10.2 iSOflE~1702b - lQQ#"General Reguirements for the Competence of Testing and Calibntron" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the ComLwtence of R o h m c s  Materfd Produmm" - Reference MatertpIs Production -Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNlA), Czech RepuMk 
(NAO), Denmark (DANAK), Finland (FINAS), Franca (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KmS), The Netherlends (RvA), Nsw Zealand (IANZ), Nomay (NA), 
Portugal (IPQ), Singapore (SAGSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United State (") (ICBO ES) 

10.4 lOCFf760 Appendix 6 - Nuclear Regulatfny Commission - D o m d c  Ucenstng of Produdon and Utilization FOciiHie8 

10.6 lOCFR2l- Nuclear Regulatory CornmWion - Reporting Defects and Non-Complianco 

10.6 MiLSTD45862A (Obrolete/Observed) 



~ l . 0 1 9 0  
11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shdf Ute -  the^ period of time during which the concentration of the anaiyte(s) in a properfy packaged, unoped, and 
unused standard stored under environmentally controlled and monltofed conditions WHI remain within the specified uncertainty 
range. Shblf life is limited primarily by transpiratbn (loss of water from the sotution) and infmquentiy, by chemtcal instebility. 
Transpiration studies (P-SPOIOPO) of chemically-stable solutions performed at lnorganic Ventures I IV Labs indicate a CRM 
sheif-iife of four years for solutions packaged in !iOO-mL law density polyethylene bottles. Whetn stored under special conditions 
that minimize transpiration and instability, the s M  life can be extended past thb limit 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
lossas and the chance of contamination w h i i  affect the integrity of the CRM and limit its useful life. 
Inorganic Venturss I N Labs concurs with state and federal regulatory agendas' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 17,2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Pnpared By: Nick Maida, QA Admlnisbator 

przma Expiration Date: 

1c2oos- . 

Certificate Approved By: Katalin Le, QC Monowr 

CerCiPying Officer: Paul Galner. Chemist. Senior Technical Okbctor 



i n o r g a n i c  v e n t u r e s  I Pv l a b s  
195 lehigh avenue, suite 4, lakewood. nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales9ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
I .o 

2.0 

3.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0  Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s). IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 351989 *Certification of Reference Materials - General and Statisical Principles." 

01019f 
DESCRIPTION OF CRM Custom-Grade 10000 pglmL Calcium in 1.4% (abs) HNOs 

Catalog Number: 
Lot Number. 

Starting Material Purity (%): 99.999155 DATE RECEIVED: 
Starting Material Lot No C27L01 

CGCAl O-1, CGCAIO-2, and CGCAl O-5 
X-CA03035 

Starting Material: CaO lNORGANlC 

Matrix: DATE 
DATE EXPIRED: __ --------- 

lm4% (abs) HN03 
CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

10,035 f 24 pglmL 

1.037 g/mL (measured at 22" C) 

The Certified Value IS based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the cerlffied value and the uncertainty: 

c%rtifiedValUe(s) =L 8 = meal 

Uncertakrty (9 =&PI* pj= Thesurmatbndallspndlcantestit?€4~ermrs 

n x,= indmual resAs 

(NK2 

n=nwherdmeasuerrents 

(Most c m  are the arorsfrminstrwrental t n e a w ~  
weighing, dilutiontovokm, mdtheflxedsrrcfrepatedonthe 
Ncm gavl certtlkah d malt*.) 

The independent samples t-test was used to determine if there is agreement betwban the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated untxhinties. This agreement is a 
confination of the accuracy of this CRM. 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed.. 1993, definition 6.10) 
0 This IV product is Traceable to NlST via dired comparison to NIST SRMS. The uncertamties for each csrtified value are 
reported, taking into accoun! the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 AoSayMethodM 10,035 f 24 VglmL 

10,046 A05 pglmL 
EDTA NIST SRM 928 Lot Number: 3921 10 

Assay Method #2 

ICP Assay NlST SRM 31ha Lot Number: 000622 

http://ivsales9ivstandards.com
http://www.ivstandards.com


4.2 

4 3  

4 4  

BALANCE CALIBRATION - All balancer #a tdwtkad dMy wbq k W l o u ~  PrOCdUm nwnber 61MM901. The wrlghlc, 
used for testing are annually compared lo Cbtt'Wt loda Cwporatron'r mater welghla Md are Iroccrebta (0 the NNoorl 
Institute of Standards and Technology (NISI'), ?'h NlST Tncsablllty numben .ro 892476 - Class 1 and 89!2476A C k u  2. 
The NlST test number is 822/260017-98. A# ondyllcrt boloncea HI ccltlbrrled Ovw 4 months by Gerhart Scale Carp. of 
South Amboy. The balances are calibrated Wm a c(ur t rMYar dsss 2 analyHcal weight ad. Them welghtd am to!Md 
annually by a NET I NVW accredited calibram I&, Tho NlST test number Is 822/280017-88. 

THERMOMETER CALIBRATION - The thermamalsn urd In tho detennlnaUon d the flnal densities are callbrated vs standard 
thermometer No. 903-2680 which was certified kr #cc%?rdance wlul the procedwes wtllned by ASTM E72-87 and NlST 
Monograph 150 using NIST Test Nos. and Std Nor.: 769!543,217368/769543,2173881p14452,17624o/p14452,170240. The 
in-house procedure No. is 2-QC001.Thems(rrta whlch are not callbmted vs standard themeter  No. 903-2680 are 
traceable to NlST Identification Nos. 92564,118016.471047 and NlST test report Nos. 81 1/258522,811/2557078, and 238090. 

GLASSWARE CALIBRATION - In-house procodwe 3-QC-002 is used to calibrate all Class A Glassware used in the 

010192 
manufadwe and quality control of Custom &ado Smdards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic lmpurlties by Axial I C P M S  and ICP-MS. The result ~IWI the most sensitive 
method for each element, is reported below. Solutlona tested by ICP-MS were anaiyred in an ULPA-Filtered Clean Room. An 
ULPA-Filler is 99.9965% efficient for the removal of Oartldes down to 0.3 prn, 

Q 0 . m 9  

M Sb < 0.00342 

M As c 0.06831 

Q 0.00065 

P Be c o.oooo9 

M 61 0.00273 

Q 6 ~ 0 . 0 0 0 5 4  

Q cd c 0.00450 

ZL Ca 

Y Ce < 0.03415 

M 0.00205 

P Cr 0.00103 

Q co < 0.00120 

Q Cu c 0 . m  

M - Checked by ICP-MS 

.Q U < 0 . m 2  

M 0.00273 

Q Mo 0.05295 

Q Mn 0.00038 

P Ho < o.oii00 

M Mo c 0.01366 

M NCJ 0.01368 

P NI C 0.00230 

M Nb 0.00342 

n 0 s  

M < 0.03415 

8 p <0.0(1480 

M < 0.01386 

Q K < 0.00170 
0 - Checked by ICP-OES I - Spectrai Interference 

M Pr C 0.00205 

M Re < 0.00683 

M f m <  0.00683 

M Rb 0.00683 

M Ru < 0.0136s 

M Sm C 0.00683 

Q SC < 0.00002 

Q se < 0.00620 

Q Si 0.00132 

M As 0.01366 

Q Na o.oio00 

Q S 0.00412 

M fa < 0.04182 

Q Sr 0.03530 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical insbuments Including but not Nmited to the following: 

For the validation of analyticai methods 
For the preparation of W i n g  reference samples" 
For interference studies and the determlnation of correction coeffidents 
For detection limit and linearity studferJ 
For additional intended uses, contact IV Technical Staff 

ICP-Ms, ICP-OES, FAAS, GFAA, XRF, and DCP 

M Te < 0.20492 

M Tb < 0.00205 

M 0.00683 

b! fh e 0.00683 

!!d Tm 0.00273 

M < 0.03415 

M TI c 0.34153 

M W < 0.06831 

M u < 0.01366 

Q V < o . m  
M yb 0.00683 

M Y < 0.27323 

Q a 0.02353 

M 2 0.03415 

s - solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
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8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for Information regarding this CRM. 

HOMOGENEITY - Thls solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by 
Registrar Acaeditatlon Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net I nternatlonal Certification Neb& 
ArgenUna (IRAM), Australia (QAS), Austrla (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong ( H K W ) .  
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), Fiance (AFAQ), Germany (WS). Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA). Netherlands (KEMA), Nomay (NCS). 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing -Accredited MIA Certificate Number 883.01 

10.3 ISOnEC Guide 34 - 2000 'General Requirements for the Competence of Reference Material ProduccHp" - Reference Materials Productlon - Accredlted AZLA Certlflcate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chlnese Talpei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS. Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea WOES), The Netherlands (RvA), New Zealand (IN), Nomay (NA), 
Portugal (IPQ), Singapore (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (Sa), United Ki- (UKAS) 
and United States (NWAP) (ICBO ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utllizstlon F8cIIiti.r 

10.5 1OCFRZl - Nuclear Regulatory Commission - Reporting Defects and NonCompflanoe 

10.2 ISOllEC 17025 - 1999 "General keeqyirements for the Competence of Testing and Calibration" 

10.6 MILSTD45662A (Obsolete10baervod) 



010194 11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Life - The period of time during which the concentration of the anal*@) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the sdution) and infrequently, by chemical instability. 
Transpiration studies (PSPOIO20) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of b u r  years for solutions packaged in 500mL low density polyethylene battles. When stored under special conditions 
that minimize transpiration and instabliity, the shelf life can be extended past his limit 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and llmlt its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agendes’ recommendations that solution standards be 
assigned a one-year expiration date. 

. .- 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator I 

Certificate Approved By: Kataih Le, QC Manager 

Certification Date: September 20,2004 

Expiration Date: 

li2006- 

Certffying Offlccic Paul Gaines, Chemlst, Senior Technical Director 

I 



inorganic v e n t u r e s  / iiv l a b s  
195 lehigh avenue, suite 4, lakewood, nj 087M usa 

phone: 800-669-6799 732-901-1900 fax: 732-9OI-1903 
e-mail: ivsales@iistandards.com website: www.ivstandards.com M cert i f icate  of a n a l y s i s  

1.0 inorganic Ventures 1 N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #88302. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Manganese in 2% (abr) HNOs 010195 
Catalog Number: CGMNl-l,GGMN1-2, and CGMN1-5 
Lot Number: X-MN02037 

INORGANIC LABSIR 
--- DATE RECEIVED: 

Starting Material: Mn pieces 
Starting Material Purity (96): 99.995300 

Matrix: 2% (abs) k " 3  

Starting Material Lot No 21 563 DATE EXPIRED: 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1006 f 2 vg/mL 

Certified Density: 

The Certified Value is based upon the most precise method used to analyze thls CRM. The following equations are used In the 
calwlatkm of the certified value and the uncertainty: 

CeIWkd Value (9 = & (9 - mean 

n = number of meaurmenb 
& = thesummation a( rllsignlliornt estlmabd erron. 
(Mart oommon ale the errors from instrumental mrrrurmnent. 
wrighlng. dDutbn to volume. rndtha fixed error reposed on the NlST 
SRY oertifiorte of anrtqsk.) 

1.014 g/mL (measured at 22" C) 

n XI - indMdurl rad& 

Unowtiniy(i)= ZK&$" 
( n) 

The independent samples t-test was used b determine H there ts agreement behmen the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement wlthin the stated uncertain-. Thin afmement is a 
conflrmatlon of the accuracy of thls CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
."Pmpedyd the result ofa measurement or the valued a standard whereby it can be related to state4 refemnces, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., iQQ3, deffnitkn 6.10) 

This IV pfaduct is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each cerwied value are 
mported, taking into account the SRM uncertainty e m  and the measurement, weighing and volume dilution e m .  
4.1 Assay Method #l 1006 f 2 WrnL 

4.0 

ICP Assay NlST SRM 3132 Lot Number: 890903 

AssayMethod#2 1 0 0 8 ~ 2 ~ r n L  
EDTA NlST SRM 928 Lot Number: 880710 

mailto:ivsales@iistandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CAUBRATION - All bahnce5 am ctwhrd dl#y udng krhowo ploordun rnrnby 6 1 W 1 ,  M 
used for W n g  am annually compared to GemUr &ak Carporatlon’r mrsterwdghb md m tmmablo b(hr 
Institute of Standards and Technology (NIST). The NIST TfacsllMHty numbsn am 692470 - cku 1 md W 4 7 M  - clrrr 2, 
The NlST test number is 822/260017-98. All er\.lytlcel balances B ~ ( J  calibrated OvOw 4 mlhs by Osmrd Sub Corp. d 
South Amboy. The balances are calibrated with I dm8 f Wor dess 2 analyblcal weight set. Thew Wdgh 
annualiy by a NlST I NVLAP accredited mlibratbn lab. The NIST tetst number Is 822/260017-98. bTtps”s6 
MERYWETER CAUBRATION - The thefmofWW8 W In the determhr~tlon of the h l  denak8 am CdIbraM vS a d a d  
thennometer No. 903-2680 which was certified in accocdantx with the procadurw outllned by ASTM En-87 and NlST 
Monograph 150 wing NiSTTest Nos. and Std Nos.: 789543,217388/169543,217368/P14452,17624W14452,176240. The 
in-house procedure No. is 2-QcOol .Thernmwlen which are not calibrated vs standard IJwnwneter No. 803-2680 am 
traceable to NlST ldenlmbion Nos. 92564,119016,471047 and NlST test mpt t  Nos. 81 lR58522.81112557078, and 23S090. 

GLASSWARE CAUBRATlON - In-house procsdwe 3-Qcoo2 is used to calibrate all Class A Glassware used in the 
manufacture and quallty conbd of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN WrnL 
CustomGrade solutions are tested for trace metallic hnpuritles by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solution8 tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 09.9985% effident for the removal of partides down to 0.3 pm. 

Q IU 0.00221 

M Sb < 0.00206 

M AS < 0.04118 

M < 0.04118 

M Be 0.00208 

M Bi o.ooi85 

Q B  0.00295 

M < 0.01236 

Q c a  o.Oo310 

M a 0.02059 

M 0.00124 

M Q 0.020~9 

M < 0.01236 

M CU < 0.02471 
M - Checked by ICP-MS 

kd < 0.02471 

M Er < 0.~059 

M Eu 0.01238 

M Gd 0.00412 

Q Ga < 0.05000 

Q 0.00300 

M Au 0.01238 

M Hf < 0.00824 

M Ho < 0.00206 

M in 0.04118 

Q Fe o.oio00 

M La 0.00208 

M Pb < 0.01238 

M Ir < 0.02059 

0 - Checked by ICP-OES i - Spectral interference 

M < 0.00124 

M Re e 0.00412 

M Rh 0.00412 

M Rb < 0.00412 

M RU 0.00824 

M Sm 0.00412 

M sc < 0.04118 

M a < 0.03295 

si 0.00275 

Y &I < 0.00824 

P * o.oom 
Y Sr e 0.00206 

i s  
M fa 0.02883 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical lnsbuments Muding but not limited to the follawlng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of W i n g  referencg samples” 
For lnteerference studies and the determination of COnectiMl coeflidents 
For d&ctlon limit and linearity studies 
For additional intended uses, contact N Technical Staff 

M Te 0.12355 

M rn 0.00412 

M Th 0.00412 

M fm < 0.00165 

M Sn c 0.020s 

!d 0.00124 

M fi < 0.20592 

Y w 0.04118 

!d u < 0.00824 

M V C 0.00824 

M yb c 0.00412 

M Y 0.16474 

B 0.00250 

M < 0.02059 
s - solublon standard Element 



7.0 1NSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010197 
Sua*& Handing -Keep ti$tlysedd Men not in use. S t n  8nd used 20 f C C .  DO nat Pipat b m  corrtaher. DO 
not &urn portrons m w d  I w p  

Chemical Conpatibitity- Stable in HCI, HNh, H60r ,HF, HPO6 haid basic mcda. Stsbk nlth mosi metals and 
bwganicanions in acidic mwtk. 
StsbiMy-2-lw3 ppbievdsstablaform#dhsin 19kHNOdLDPE cxHdner. 1-10,OOO ppn SMionschsmicslIystabb 
kt yb#s h 1 5  % HNOAOPE Cwtainw. 
M CZmtainim Samples (Prepamttim iutd Soihior# - Msld ( W e  in dute sdds ] OAdddes @olulje h &Me adds] 
Ores(0mdvc Hith HCI. If silica isprswrd add HF and then lime off silica by#ldhg HSO*md hed to SO~Urtas - 
dense HMte #ares). 
&tunic S p i c  lrfanntim $CfWES OLs are Esum as radallaxi.l Mew$ 

EsamalL Qu& W ? t a ~ u n c k r l i n s d i n d l c d m s )  TcEhnioudLhra 
ICP-OES 257.61Onm O.oM4 IO.oowZ pghL 1 
ICP.OES 259373 nm O.oM6 IO.OOOCIZ pghL 1 ion U,fa,Mo,Fe,Nb 
~CPOES xosmm o . o a z l I o m v g h L  I ion 
iCPAdS 55 m u  low d a  M* $ ' ~ \ ~ o ~ ~ ~ ,  ?k, mprwo, 

pr , pro , a ok.%a% 

ingto mnldner. 
MmJc WdghR; Vdencc; Cm r t ! r  nstSon Muds, Ch-d Fonnin W k n -  54.9580; +2 e;Mn(HX))as 

ion Ce,W,Re 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATtON - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENErrY - This solution was mixed according to procedure I V - M P W  and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Reglstratlon - QMI Certificate Number 010105 
Recognized by 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Courtdl for Accreditation (RVA) 
Entldad Mevkana de Adi tadon.  a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRANI). Australia (W). Austria (mS), Belgium (Avinter) , BrezN (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbla (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Gemany (DQS), Greece (€LOT 
Hungary (MSZT), Ireland (NSAI). Israel (SII), Italy (CISO), Japan (JQA), Korea (KSA-QA), Netherlands (KEN), Norway (NCS), 
Pdand(PCBC), Portugal (APCER), Singapore (PSB), Slovenla (SKI), Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requlrements for the Competence of Testing and Calibration" - Chemical Tedng -Accredited AZLA Certificate Number 883.01 

10.3 ISOnEC Gulde 34 - 2000 "General Requirement8 for the Competence of Refemnce Material Producers" - Reference Materials Productlon Accredited A2kA Certificate Number 883.02 
&LA Mutual Recognltion Aqreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Tal@ (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Inland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), Unlted Kingdom (UKAS) 
and United S t a h  (NMAP) (ICBO ES) 

- Domestlc Llcenslng of Production and Utltlzatlon hcliltier 

10.5 lOCFR21- Nuclear Regulatory Commisrlon - Rsportin~ Defects and Non-Complhnce 

10.4 1OCFRso Appendlx B - Nuclear Regulatory C m l o n  

10.6 MIL-STD45sBZA (ObsoWObsewod) 



010198 
11 .O DATE OF CERTIFICATION AND PERlOD OF VALIDITY 

11.1 N Shelf ufs - The period of time during which the mcentration of the analyte(s) In a properly packaged, unopened, and 
unused standard stored under environmentally contta#ed and monitored conditions will remain within the SpedRed unaertainty 
range. Shelf life is limited primarhly by transpiration (loss of water from the solutron) and infrequently, by chemical instabllty. 
TranspiraM studies (PSPOlO20) of chemicallyatable solutions performed at InMganic Ventures I IV Lab indicate a CRM 
shelf-life of four years for sdutlons packaged in 5OO-mL low density polyethylene httles, When stored under spedal m d h h a  
that minimize transpiration and instability. the sheH Me can be extended past thls limit 

11.2 Expiration Date - 7he date after whlch a CRM should not be used. Routine laboratory use of a CRM Inmesea ban@plntlon 
lasses and the chance of contaminatfon which affect the I n w t y  of the CRM and limit its useful Rfe. 
lnarganic Ventures I IV Labs concurs with state and federal regulatory agencies’ recommendaMs hat solutlon #Ward@ k 
assigned a one-year expiration date. . 

.U Certification Date: AprH 13,2004 

Expiration ~ a t o :  
1 i: 2306 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CertHicate Prepared By: a- 
Ik\AA..*k.;rrL 
& JoAnn Struthers, QA Administrathre Adstant 

certfffatt~ AP~r0v.d BY: Katatin Le. QC m r  

CerUfying Officoc Paul Gaines, chbmtst, Senlor Technkxl Directof 



i n o r g a n i c  v e n t u r e s  I Sv l a b s  
195 lehigh avenue, s u b  4, lakewood, nj 08701 usa 

e-mail: ivsaies@istandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certiticate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisical Principles." 

010199 
DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Thaflium in 0.5% (ab) HNOI 2.0 

Catalog Number: CGTL1-1, G6TLl-2, and CGTLI-5 
Lot Number: X-TLOlO91 

3.0 

Starting Material: TIN03 
Starting Material Purity (%): ~ 9 . ~ ~ ~ 8 2 4  

Starting Material Lot No G09P28 
Matrix: 0.5% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certifled Concentration: 

Certified Density: 

999 i 3 pglrnL 

1.001 g/mL (measured at 22" C) 

The Certifled Value is based upon the most predse method wed to analyze thk CRM. The following equations are used in Ihe 
calculation of the certified value and the uncertainty: 

CertifiedV*Q =&I (a) = rn 

uncertaitty (9 =&E ~ S = T h e ~ i o n d d l ~ ~ e s t i n a t e d e m x s .  

n XI= itldkldudrestas 

(e* 
n=nurtJsrdmeasuwrents 

(Most comron are the arusfmhstrurrrrtal maaaaerrent, 
weigmp, dllllon to voCmre, and the fied w u  reported on t he 
MST 8-w r n l a t e  d inalysis.) 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
- 'Property of the result of a measurement a the value of a standard whereby it can be related to stated references, usually 
national or International standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993. definition 6.10) 

This IV product Is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each &fled value are 
reported. taking into a m t  the SRM uncertainty  TOT and the measurement, weighing and volume dilutlon emus. 

4.1 h s a y  Method #I 999 f 3 WglmL (Avg of 2 runs) 
ICP Assay NlST SRM 3158 Lot Number. 993012 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
Assay Method R 1000 WglmL 

9 

mailto:ivsaies@istandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are chrdud daily u ~ h g  hhum omcbdure nttfnbw & I M ~ l ,  thr Wbhk 
used for testing are annually compared to GwtW W t e  corporiluOn'6 master W b  and ere hceabb lo the MUond 
Institute of Standards and Techndogy (NIST), T ~ M  N18T Tracoablllty n m k m  910 992478 - C h  1 Uld 691476A - Clscu 2. 
The NlST test number is 822/260017-98. All ~1atytkJ brlmcar am Caukatbd WOry 4 months by GOrhart Scab Ccrp. of 
South Amboy. The balances are calibrated with a daw 1 andlor dMs 2 WIalYhd wbht w l  Tbae weight8 are lsstsd 
annually by a NlST I W accredited callbra#on I&, The NlST k a t  number I8 822128001 7-98. 

THERMOMETER CALIBRATION - The thetmotnoten used in ths detenlnotkn of the Mal denslUe8 are caltbmted w standard 
thennmbr No. 903-2680 which was certlfled In Iccordance with the procedure8 wtflned by ASTM €77437 and NIST 
Monagraph 150 using NlST Test Nos. and Std Ncw.: 709543,217368/769543,2173~14452,176240/P14452,176240. The 
in-house procedure No. is 2-QcoOl .Thermoms(sn Mlch are not calibrated M standard themomelr No. 903-2680 am 
traceable b NlST Identification Nos. 92564,119016.471047 and NlST teal report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house plocsdure 3-QC-002 k used to calibrate all Class A Glassware used in the 
manufacture and quality ambol of Custom Grade Standards. 010200 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested far trace metalic lmpurltlss by Axla1 ICP-OES and ICP-MS. The result from the most sensitiw 
method for each dement, k reported below. Solutions tested by ICP-MS were analyzed In an ULPA-Filtered Clean Room. An 
UWA-Mter Is 99.9985% effident for the IBRIoyB( of parlldes down to 0.3 pm. 

M 0.02018 

M Sb < 0.00101 

M As < 0.02018 

!!4 Ba < 0.02018 

M Be o.ooioi 
M Bi < 0.00081 

9 6 < 0.00140 

P < 0.00540 

P a 0.00015 

M ce 0.01009 

M < o.OO061 

M < 0.01009 

M < o.OO606 

M cu 0.01211 
M - Chedted by ICP-MS 

M W < 0.01211 

M Er 0.01009 

M Eu 0.00606 

b!? Gd < 0.00202 

M Q < 0.00202 

M * 0.01211 

n Au o.oO606 

M Hf < 0.00404 

M ~0 0.00101 

kd In < 0.02018 

- M Ir 0.01009 

P F9 0.00100 

M La < 0.00101 

!!4 F% < 0.00606 

6.0 INTENDED USE 

0 - Checked by ICP-OES I - Spectral Interference 

M Pf 0.00061 

M Re < 0.00202 

M Rh 0.00202 

M 0.00202 

M Ru 0.00404 

M Sm < 0.00202 

M Se < 0.01615 

Q Si < 0.00340 

M A0 < o.oO404 

Q Na 0.00124 

M SC < 0.02018 

M Sr < o.ooioi 

M Ta 0.01413 
n - Not Checked For 

Q S < 0.03000 

M Te < 0.06055 

M Tb < 0.00061 

P n  

M < 0.00202 

M Sn < 0.01009 

M fi < 0.10091 

M W < 0.02018 

M u c o.oMo4 

M v < 0.00404 

M yb < 0.00202 

M Tm < 0.00081 

.bd y < 0.08073 

P 0.00154 

M 0.01009 
s - Solution Standard Element 

For the calibration of analytical instruments induding but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Working reference samples' 
For interference studies and the determination of correcbion coeffidents 
Fw detection limit and Ilnearlty sludies 
For additional intended uses. contact N Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Staragc d HandCng - Keeptigtrtly sealedvhen nd in me. Stm end me at a0 f: BC. Do mt pipd tom Cwtdncr. Do nd ntUrn 
poctionsnmwtdkrpvpettinptDcorrtainer. 
Mtmric MRigw vdencq C m d n d i m  Hunber; aaniu1F011~1 in SoMm - 201.383; +l; ~TlQi. l ,O~,’  

biHy-SolublohHCI,HNO,,and HS.. StablewUhmc#tmatalsandIrorgcnlcanians. TheS-Me, 

2-1oDppblsvrds st&b b r m s i n  1% MI lLDPE ccnlakw. 1-10,ooO ppm SdLltiaS dmmkdlysta#etoryears h 

arrrtbn end Sduaim) - Metal (Bed dissohd in HNO, HHch bms chi””wfs’h” TI“ brim i$e 

ttiocyandt cHcd7 a amlate aemodadelysokrble; thc phosphate ami aranite am sligwy sakbb andthesul6de is insok#e. 

stlbl% 2S%H alLDPEcontdrst. * 

ICP-OES 1amm K z E 4 ! i l L  I ion v,Ti 

Ti Cmaining Sarglesp 
hllous axiQ IS readily solz krvetar. The thallk: c#ide reqUireshigh lewk of am 
H U c b a M m ]  Orgsnk:Matri&s(Sulhxidperasihdigestionordryashanddissdutlonh Ha). 

T t % t r i C l m  Q& j ~ ~ r f l n c d ~ ~ e a t ~ ~ s . )  

ICP-OES 276.7Wnm 0.1 /OD1 pgh~L I &om Ta,V,Fe,Cr 
ICP-OES 3Sl.924nm 021ODZClo)nL 1 dom Th,Ce,Zr 
ICPMS 2Q5 atnu 2ppt rJa M’ ‘‘“‘0 

(CatbOllde kn in Pt’ 

M d c  spectFopcopic Mamdim(ICPas D l s e r e g i ~ s s  rad#wriuiar): 

010201 
8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer b the endosed Materfal Saftey Data sheet far Information regarding this CRM. 

HOMOGENEITY - This S O I U ~ ~  was mixed a d i w  to procedure IV-MPMoo4 and is guaranteed to be homogeneaus. 

10.1 IS0 9001 :2000 Quallty Management System Reglstmtlon - QMI Cerilficste Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Caundl of Canada (SCC) 
Dutch Council for Accreditation (NA)  
Entidad Mexicana de Acredltadon. a.c.(EMA) 
Members of IQ Net intematlonal Certkcetion Network: 
Argentina (IRAM), Australia (QAS), Austria (c)oS), Belgium (Avintef), Bradl (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republlc (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Getmany (OQS). Greece (ELOT), 
Hungaly (MSZT), Ireland (NSAI). Israel (SII). Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA). Norway (NCS), 
Poland PCBC Portugal (APCER Singapore (PSB), Slovenia (StQ), Spain (AENOR). Switzerland (SQS) 

- Chemical Testing -Accredited A2LA Certfficate Number 885.01 
10.2 ISOIIEh 4702k - 1999 “General kquirements for the Competence of Testing and Callbmtlon” 

10.3 ISOllEC Guide 34 - 2000 “General Requirements for the Competence of Reference Material Producers” - Reference Materi8is Production --Accredlted AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partnm: 
Australia (NATA), Austrla (BrnwA), Bdgiurn (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Kwea (KOLAS), The Netherlands (RvA), New Zealand ( I N ) ,  Norway (NA), 
Portugal (IPQ), Singapore (SACSINGUS), Spain (ENAC), Sweden (SWEOAC), Switzerland ($AS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

- Domestic Licenslng of Production and Utilization Faclllths 
10.4 10CFR56 Appendlx B - Nuclear Regulatory Commk.lon 

10.5 IOCFR21- Nuclear Regulatory Commission - Reporting Defe~ctm and Non4omplkncs 

1O.S MILSm45662A (Obsolete10bswed) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Life - The period of time dwlng which the axlcentration of the analyte(s) in a ploperly packaged, unopened, and 
unused standard stored under enviromnentally mtrolied and monitored conditions wH1 remain wlthin the spec#ed uncertainty 
range. Shelf Ilfe is limited primarily by transpbatlon (loss of water from the adutlon) and infrequently, by chemical instability. 
Transpiration studies (PSPOlO20) of chemlcally-stable solutions performed at inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for soiutions packaged in 5oo-mL low density polyethylene bottles. When stored under special condlw 
that minimize transpirablon and instabillty, the shelf life can be extended past this timit. 

11.2 Explratlon Dab - fhe date after which 8 CRM should not be used. Routlne labwatory w e  of a CRM tnaeases transplration 
losses and the chance of contamination which affect the integrity of the CRM and limit Its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatoly agencies' recommendations that solution standards be 
assigned a one-year expiration date. . 

- Certification Date: August 05,2004 

qma 
l e  2006- 

Explratlon Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

attinate prepared BY: Nick mida, OA ~miniimtor I 

Certifying OfRcoc Paul Galnes, Chemlst, Senlor Technicel Director 



Matrix: 5% HN03 
0- This ASSURANCE @ certified reference material, CRM, is intcndcdprimady for use as a 9. IyR,!O 

caliiratim standard or quality control standard for inorganic specbroscopic i n s b u m d o n  such as I 1 1-1 ( m  
ICPOES, DCP, AA, ICPMS, and XRF. It c ~ u l  be employed in USEPA, ASTM and other methods hi l e i  I 
relevant to the d c d  PrOpMties listcd below. k l i l  r 

I I bl*I 

Certified Value: ggu m@ 
Uncertainty Associated with Memuremeat* +/- 30.0 m g k  
Cedifled Value b Tmceabk to: NIST SRM # 3 152a 

i i i i  
. I . .  The CRM is prepared pvimttrically using hi& purity Sodium Carbonate LoMl 05031C.The 

certified value listed is the average of values obtained by classical wet assay and ICP spactromaet analysis 11,-11 
Refer to $Me 2 for details ot messunmcnt uoeertalaties. 
Classical Wet Assay: 9983 mgfL 
Method: Evaporate to dryness. Fume with Sulfuric Acid Ignite and weigh as Na2S04. ll 

Instrumental Analysis by ICP spectrometer: 9985 mg/L 
Uncertified Properties: 

Density: 1.048 @J 23.1 ~ e g r e e s  Celsius 
Trace Metallic Impurities in the Actual Solation via ICP / ICPMS Analysis: 

Element ntg/L Etement mg/L Ekmeat mg/L 

AI a.001 cu 0.01 Pb 0.009 
As 4.01 Fc 0.02 Re 4.001 
4 41.02 Ga 4.001 Rb a.001 
B q.05 In 4.001 Sr 4.002 
Ba 0.01 K 250 Sb a.001 
Be a.009 Li a002 Si 0.14 
Bi 0.001 Mg 0.20 Ti 4.02 
ca 0.75 Mn 0.00 1 n a.001 
a 4.02 MO 4.001 V 0.002 
cd a.001 Ni a.006 zr 4.01 
co a.001 zn 0.02 

Balances arc c a l i i  regularly with wei&t sets traceable to NIST #32856, #32857 and others. 
’zhis CRM is guaranteed stable to +/-O.S% of the certified concentration inchwive of uncertainty 
of measurements and other effects, such as trampiration losses, for a period of one ye 
date ofcertification. This guarantee is valid odywhentbe material is kept tightly capped and 
transportad and stored under IaboratDly conditions. 

w=- Date of Certification: 
20B * 

Certifjing Officec 

- 
0 ZOO0 SPEX CertiPrep, Inc. 



This CcrtifM RefGnnce Material has been prepand and certified under an IS0 9001 system consistent with the followmg 
guides: 
Guide To The Expression Of UncUtainty In Measuremeat 1995 
EURACHEM/CITAC Guide. Quantifying UnCtrtainty in Ana2ytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, g e n d  and stdstical prh&pIeS 
IS0 Guide 31: Contents of certificates of reference materials 
MST Technical Note 1297 
IL4GG12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO m80 
Material Source: 
All analytu and mstrix materials am obtained and verified by SPEX W i P r e p  fim pre-qudificd vendors as per IS0 9000 
guidelines. Veador identifications arc proprietary, however sources of all materiak used in the preparation and testing of 
SPEX certiprep CRh4s 8n tracked and documented For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of thh CRM is m neat form or diluted s&hy with matrix of a p m  at or grcater than the purity of the 
original matrix solution. IfdiIntion is required &e diluent mustbe compatible with all certified andytes and contain 
stabilioers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetied directly from the bottle. AI1 surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be ptrfi icd only with Class A volumetric gfassware. 
Method of Preparation: 
Clem laboratory procedures and techniques have been used throughout the preparation. AI1 materials, equipment, 
analfical instrumentation and personnel have been qualified prior to use. The highest purity acids appkabk, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and CIass A glassware have been used in afl preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
’Ihe mathematical expression kps%n is employed to determine the sampling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
rn = the sub-sampling mass 
k,= m u  of sub-sample necessary to ensure a relative sub-sampling enor of 1 % (68% confidence level) ia a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ Iistcd on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), Up Expanded uncertainty 
u-ku, where k 2  is the coverage Mor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components % and u, dh: 
Certification Traveler Report: 
All certified values reported were derived h m  Traveler Report (Spex CertiPnp’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and arc to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrcp, Xnc. of any kind 
whatsoever, whether based m breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no cvcnt shall SPEX CertiPrep, foc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

ASTM Guide 06362-98 010204 

- 

I IS09001 I 



I n o r g a n 3 c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-7900 fax: 732-901-1903 
e-mail: ivsales@iidards.com website: www.hrstandards.com 

cert i f icate  of a n a l y s i s  
1 .O Jnorganic Ventures / N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #88302. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” 
and IS0 Guide 35-1989 “Certification of Reference Materials - General and Statisical Principles.” 

DESCRIPTION OF CRM Custom-Grade 1000 VglmL Silicon in H a  tr. HNOs tr. HF 0 1 0 2 0 5 2.0 

Catalog Number: CGStl-1, CGSI1-2, and CGSI1-5 
Lot Number: XSl02087- 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Densky: 

996 f 2 pg/mL 

1.002 g/mL (measured at 22” C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The foldlowing equations are used in the 
calculation of the CertiRed value and the uncertninty: 
aertifiedvakrso = erxl (Q= rn 

m a w  09 =-msW 

n XI = hdkidual resuas 

wm 
n =  nwrberdwasrenrmts 
lis = The Sumration d dl dgrdficant estrrmted ermrs 
(Most c m n  are the srcrsfromhstrurrertal masuBRI)Tt. 
weighing, W i o n  to vohrre, md thefixed wrtr repated on t he 
NtST gllvl certificate d anatysis.) 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
D ‘Property ofthe resuk of a measurement or the value of a standard whereby P can be related to stated refsrences. usually 
national or intematiorral standards, through an unbroken chain of comparisons all having stated uncertainties.’ (IS0 VIM. 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certifkxl value are 
reported, taking into account the SRM uncertainty e m  and the measufement, weighing and volume dilution e m .  

4.1 Assay Method #l 996 f 2 pg/mL 
ICP Assay NlST SRM 3150 Lot Number: 991 108 

Gravimetric NlST SRM L;ot Number: Sea Sec. 4.2 
Assay Method 442 999 pglmL 

mailto:ivsales@iidards.com
http://www.hrstandards.com


4.2 BALANCE CALIBRATION - All balances am checked daily using inhouse procbdure number 6-IMM-001. The weights 
used for testing are annualty compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers am 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Chp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical wight set. Thew weights are tested 
annually by a NIST I NVIAP accredited calibration lab. The NlST test number is 8221260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs Standard 
thermometer No. 9032680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/p14452. 17624o/p14452,176240. The 
in-house procedure No. is 2-QC-00f.Themomelen which are not caibmted vs standard thermometer No. 9032680 are 
tramable to NIST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 8111258522,81112557078, and 236090. 

GLASSWARE CAUBRATION - In-house procedure 3-Qcoo2 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

4.3 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pg/mL 010206 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were anatyzed in an ULPA-Flbred Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pm. 

Q 0.02730 

h! Sb < 0.00113 

M As < 0.02264 

M Ba 0.02264 

Q o.Ooo91 

M Bi < 0.00091 

Q B 0.02409 

M cd < 0.00679 

Q Ca 0.00135 

b! ce < 0.01132 

M c s  O.Oo068 

Q Cr < 0.00881 

!'d CO 0.00679 

e c u  0.00454 
M - Checked by ICP-MS 

M oy < 0.01358 

!! Er < 0.01132 

M Eu 0.00679 

M Gd 0.00220 

M Ga 0.00226 

M < 0.01358 

M Au 0.00679 

M Hf < 0.00453 

M Ho < 0.00113 

- M In 0.02264 

M Ir < 0.01132 

Q Fe < 0.00499 

M C 0.06113 

M Pb < 0.00679 
0 - Checked by ICP-OES I - Spectral Interference 

M Pr < O.Oo068 

b! Re 0.00226 

M Rh C 0.00226 

M Rb < 0.00226 

bf RU < 0.00453 

M C 0.00226 

9 sc 0.00091 

M Se < 0.01811 

2 SI 

M AO < 0.00453 

- 0 Na 0.02008 

0 SI < 0.00032 

- 0 s 0.11342 

M Ta 0.00200 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments lnduding but not limited to the fdlowing: 
ICPMS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'working reference samples' 
For interference studies and the determination of correction coefficients 
For detection limtt and linearity studi i  
For additional intended uses, amtad IV Technical Staff 

M Te 0.067~1 

M 7% < 0.00068 

M n < 0.00226 

M Tm < 0.00091 

M Th 0.00226 

!!! Sn 0.01132 

Q Ti 0.01325 

- M w < 0.02264 

- M u 0.00453 

- 0 v 0.00408 

M Yb < 0.00226 

y < 0.09055 

!!!? Zn < 0.04528 

h!! < 0.01132 
s - Solution Standard Element 



ICP-OES 212.412 nrn 0.02 I0.M p g 6 L  1 ion Hf,Os,t&Ta 
ICP-OES 288.1 5B ran 0133 10.004 p g M  1 kn &, Ce, 0, Cd, Th 
ICP-MS 28 81711 4 o 0 o - B o o o ~  nla M' 'N,'C'Q 

HF Note: This standard should not be prepared or stored in glass. 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEJN - This solution was mixed according to procedure N-AllPM-004 and is guaranteed to be homogeneous. 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2006 Quality Management System Reglstratlon - QMI CertiRcate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditbn (RVA) 
Entiad Mexicana de Auedicion, a.c.(EMA) 
Membra of IQ Net lntematlonal Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS). Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT) 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ). Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portu el (APCER Singapore (PSE), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical TesUng -Accredited A2LA Certificate Number 883.01 

10.3 ISOfiEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production -Accredited 
A2LA Mutual Recognition Agreement P a m n :  
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKMBE). Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (Sm 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zeaiand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SACSINGUS). Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kindom (UKAS) 
and United States (NVLAP) (ICBO ES) 

- Domestic Licensing of Production and Utlllzation Facilltlaa 

10.5 1OCFRZl - Nuclear Regulatory Commisslon - Reporting Defects and NonCompiiance 

10.2 ISO/IE& 17026 - 199j"General kequirements for the Competence of Testing and Callbration" 

Certificate Number 883.02 

10.4 lOCFR50 Appendix B - Nuclear Regulatory Commission 

10.8 MILSTD45662A (0bsoletelObserv.d) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 
A 010208 

11.1 IV Shelf Llfe - The period of time during which the concentration of the analvte(S) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water fmm the solution) and infrequently, by chemical instability. 
Transpiration studies (PSpo1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRNl 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM shouM not be used. Routine laboratory use of a CRM increases transpimti 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful li. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 24,2004 
..I 

EEm= 
0182006 - 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: 
8 

J o h n  Struthers. QA Administrative Assistant 

Certificab Approved By: Katalin Le, QC Manager 

Certifyfng Officer: Paul Gaines, Chemist, Senior Technical Director 

1 
. .  . 

r - *  ... . '  

8 



i inorganiic v e n t u r e s  / i v  I a b s  
195 lehigh avenue, suite 4, lakewood, nj 087M usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1.0 inorganic Ventures / IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufactumr: 

Certificate #883-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials." 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisicai Principles." 

010209 
2.0 DESCRM'lON 01: CRM Custom-Grade 1000 pg/mL Yttrium In 1.4% (abs) HNOa 

Catalog Number: 
Lot Number: 

Starting Material: Y203 

CGYl-1, C&Yl-2, and CGYl-5 
Y-QYO1107 

Starting Material Purity (%I: 99.999896 INORGANIC 
DATE RECEIVED:-- 
DATE 

Starting Material Lot No 9918901Ofl 

Matrix: 1.4% (abs) l-"3 DATE 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

998 f 2 pg/mL 

1 ,011 g/mL (measured at 22" C) 

The Certified Value is the wet assay value. The f0l)Owing equations are used in the calculaUons of the certified value and the 
uncertainty: 

C e m d  Value (3 = !& (3 - mean 

n = number of menurments 

&, Thesummation d rllSlgnifiOJnt estimated erfos.  
(Most oommon are thr enors from Instrumental m r a u r m m t .  
weighing. dflutin to  wolumi. andthe fixed err08 r c p o r t d  on the NIST 
S R H  oertYicate of a n r k k . )  

n xl = individu~l results 

UnoerWnty(f)= 2K6$]*' 
(a 

The independent samples t-test was used to determine if them Is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertaintles. This agreement is a 
confirmation of the accuracy of thls CRM. 

TRACEABILITY TO NlST AND VALUES OBTAJNED BY INDEPENDENT METHODS 
- 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all h a m  stated uncertainties: (IS0 VIM, 2nd 
ed., 1993. definition 6.10) 

This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty ctrroc and the measurement, weighing and volume dilution e m .  

4.1 Assay Method #l 996 f2 pglmL 

4.0 

ICP Assay NlST SRM 3167a Lot Number 790412 

EDTA NIST SRM 928 Lot Number: 880710 
Assay Method #2 990 f 2  lrglml 8 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked dally using In-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytlcai balances are calibrated every 4 months by Gerhart Scale Carp. of 
South Amboy. The balances are calibrated with a daw 1 and/or dass 2 analytical weight set. These we@ 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The t h e m t e n  used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance 4th the procedures outllned by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/p14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-OOl.Thermometers which are not calibrated v9 standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 811/258522.811/2557078. and 236090. 

GLASSWARE CAUBRATION - Inhouse procedure 39c-002 is used to callbrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

"6T02f 0 
4.3 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pglrnL 
Custom-Grade solutions are tested for trace metallic lmpuritles by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, Is reported below. Solutions tested by ICPMS were analyzed in an ULPA-Fittered Clean Room. An 

5.0 

ULPA-Filter is 99.9985% efficient for the removal of particles dorm to 0.3 

Q o.oO09o 

M Sb 0.00050 

M As 0.00995 

!!!! Ba < 0.00995 

M Be < 0.00050 

M Bi < 0.00040 

0 B < 0.00100 

M Cd 0.00299 

Q 0.00026 

- M Ce o.oO01o 

@ cs 0.00030 

M Cr 0.00498 

M co < 0.00299 

M CU < 0.00597 
M - C W e d  by ICP-MS 

h! DY 0.00030 

M Er < 0.00498 

M Eu 0.00027 

M Gd < 0.00100 

M Q o.00100 

M Au o.wm 
M Hf < 0.00199 

M Ge 0.00597 

- M Ho O.ooOo6 

!d In < 0.00995 

M Ir 0.00498 

- 0 Fe 0.00079 

M Pb < 0.00299 

M La 0.00025 

0 - Checked by ICP-OES 

'B u o.ooo02 

M Tu o.oowo 
Q MI o.oo001 

Q < o.oo002 

Q Hg < o . o m  
M Mo o.001~9 

!d Nd O.ooOo8 

M Ni 0.00796 

M Nb 0.00050 

0 Pd o.io000 

- n Os 

Q P < 0.07000 

M Pt < 0.00199 

Q K < 0.1oo00 
i - Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical Instruments including but not limited to the following: 
ICP-MS, ICP-OES. FAAS. GFAA, XRF, and DCP 
For the validation of analytlcal methods 
For the preparation of Working reference samples" 
For interference studies and the determlnation of Cwrection coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

M Te < 0.02985 

- M Tb o.Ooo99 

M TI 0.00100 

M Th 0.00100 

- M Tm 0.00007 

M Sn 0.00498 

fd Ti 0.04976 

??? w 0.00995 

M u 0.00199 

0 v 0.00080 

M Yb 0.00028 

s y  

Q Zn o.oO04o 

Q a 0.00070 

s - Solution Standard Element 



7.0 INSfRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage& Handing - Keeptigttlyseded Hhen not tn use. 8m and u8e d P f 4.C. Do nd pipet tom mntainer. Do 
not return poctlons tern wed for ptpelting to mnldner . 
m m ~ c  weign; valence; Coodnation  NU^- F O I ~ ~  s~fuion - 88.9059; +a 4 V ( O ~ Q ~ * ~  
C I x n h l  Compatibility- Sokrble in Ha, HSO+and HNOz Avo# HF , HPO +and neutral to basic mcdia. S t a e  with 
most metals and inorgenic anions dormkg an insoiubtc carbonate, o m ,  omiate, md IluOtide. A u M  mi* H#h 
elements I solutiinscontaining moQrde amounts of nwride. 
St@k#ty-2-?00 p p b I e v d s s t ~ ~ m ~ h s i n l % H N O , I L D P E  contdncr. 1-10,OOOppn 8aUlonschamicallystable 
for ysars in 25% HNOd LDPE &ak#r. 
Y Cmlaining Samples (Prepamof and SdutiA) - Metal (Sdubls in adds] Oxide (Diss3lw by heating in H#! 
HNO& Ores[Carbonate Atsion in Pt followd by HCi dissokrtlm); Organic Matrices (Dry ash and dissolw in 1:l Hlo I 
HCI or HNCh). 
W m j c  Specboscopic lrfarnetkn (lCP-OES D.L.8 are @ w e n  as rsdallarlsi uim]e 

ICP-OES 360.073 nm 0.005 10J300036 p g h L  1 ion Ce,Th 
ICP-OES 371.030 rnn O.OO4 /O.OmO7p@L 1 h Ce 

ICP-MS 89 amu 0.8 p d  n l a M  

E d h a m I L  prder Ilraa bWBmxUurder6ned indkx iss  severe) 

010211 ICP-OES 377.433 nm 0.005 1O.OOO9 VghL I ioT Fg;$,i%p 
8.0 

9.0 

HAZARDOUS INFORMATION - Piease refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Acaeditatbn (RVA) 
En~dad Mexlcana de Aaedltacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (MS) ,  Belgium (Avinter) I Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC). Czech Republic (CQS). Denmark (DS), Rnland (SFS). France (AFAQ). Germany (OQS), Greece (ELOT 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Nonnay (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR). Switzerland (SQS) 

10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competeme of Testing and Calibration" - Chemical Testing -Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certiflcate Number 883.02 
AZLA Mutual Recognition Agreement Partnen: 
Australia (NATA), Ausbia (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) [JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand ( I N ) ,  N m y  (NA), 
Portugal (IW), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS). United Kingdom (UKAS) 
and United States (MILAP) (ICBO ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commis8ion - Domestic Licensing of Production and UtilkatiotlTaciiitks 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and NonCompiiance 

10.6 MILSTD45662A (Okolete/~(med) 

5 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010212 

11.1 W Shelf Life - The pertcd of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions Will remain within the spedfied uncertainty 
range. Shelf Ilfe is Iimtted primarily by transpiration (loss of water from the solution) and infrequently, by chemiwj instability. 
Transpiration studies (PSP01020) of chemically-stable sdutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5oo-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiratim and instabllity, the shelf life can be extended past this limit. 

11.2 Expiratlon Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful Me. 
lnorgank Ventures I IV Labs mcurs with state and federal regulatory agencies’ recommendations that solution standards be 
asslgned a one-year expiration date. 

Certification Date: January 19, 2005 

Expiration Date: 
OIf200S - 

12.0 NAMES AND SfGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Debbie Newman, Production Manager 

ceruficae Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



I n o r g a n i c  v e n t u r e s  / iv l a b s  
195 lehigh avenue, suite 4, lakewood. nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@iistandards.com weme: www.ivStandards.com 

cer t i f i ca te  of a n a l y s i s  
1.0 Inorganic Ventures / Iv Labs is an IS0 Guide 34-2000 C e M  Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with I S 0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” 
and IS0 Guide 351989 “Certification of Reference Materials - General and Statisical Principles.” 

DESCRtPTION OF CRM Custom-Grade 1000 pg/mL Barium In 0.1% ( a h )  HNOJ 0 1 0 2 1 3 
2.0 

Catalog Number: 

Lot Number: X-BA02027 
Starting Material: Ba( N03)2 
Starting Material Punty (%I: 99.999730 
Starting Material Lot No 21879 
Matrix: 

CERTif IED VALUES AND UNCERTAINTIES 

CGBAl-1, CGBA1-2, and CGBA1-5 

x m I ; A N r c  LABSIRAD M LABS 
DATE RECE I VED : --B& 
DATE EXPIRED: -+%$&----@)--I 
DATE OPENED: 21% h,, 

0.1 % (abs) HN03 XMRQ: - - & ? k ~ I ~ ~ ~  PO: --BQa---- 
3.0 

Certified Concentration: 

Certified Density: 

1002 f 3 pg/mL 

0.999 g/mL (measured at 22’ C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
cakaktion of the certified value and the uncurtainty: 
c%rtriEtdvaIw@) =L (si) = mean 

Uncertainty (9 = 21~CSt’ilm 

n &= hdkwresults 

wn 
n = mr al memrrents 

(Most c m  are the errorsfran instrurrental mew&, 
weighing, dilution to velure, and the fixed error reported M t he 
NlST El34 certrlcate d anaWs.) 

1s = lhe amnatkn d dl slgmcant Sdimed erlurs 

The independent samples t-test was used to detemine if there tS agreement bedween the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY tNDEPENDENT METHODS 
D ‘Property of the result of a measurement or the value of a standard whereby it can be dated to stated references, usually 
national or international standards, through an unbroken chain of comparlsons all having stated uncettaintii.’ (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 

This W produd is Traceable to NlST via direct comparison to NlST SRm. The uncertainties for each certified value are 
reported, taking into account the SRM unce&iin!y emr and the measurement, weighing and volume dilution e m .  
4.1 Assay Method #I 1002 f 3 pg/mL 

- 

4.0 

Gravimetric NlST SRM Lot Number: See Sac. 4.2 

996 f 4 pg/mL 
ICP Assay NET SRM 31oba Lot Number: 992907 

Assay Method #2 

mailto:ivsales@iistandards.com
http://www.ivStandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house proadure number 6-IMM-001. The weights 
used for testlng are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 6924764 - Class 2. 
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gemart Scale Cow. of 
South Amboy. The balances are calibrated with a class 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NET test number 

THERMOMETER CALIBRATION - The themmeters used in the detminatlon of the final densities are calibrated vs standard 
thennometar No, 903-2680 which was certified in accordance with the procbdums outtined by ASTM E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217388/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-ocoO1 .Thennometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 61 11258522,81112557076, and 236090. 

GIASSWARE CALIBRATION - In-house procedure 3-UC-002 is used to calibrate all Class A Glassware used in the 

822/260017-98. 

010224 manufacture and quatity control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN VglmL 
Custom-Grade solutions am tested for trace metallic impuritks by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 vm. 

- 0 0.00011 

M Sb 0.00106 

M < 0.02114 

S B a  

M Be < 0.00106 

M Bi < o.OOO85 

- M B < 0.14800 

M 0.00634 

P Ca 0.00072 

M Ce 0.01057 

!d CS < 0.00063 

M Cr 0.01057 

!!! co 0.00634 

M CU < 0.01269 
M - Checked by ICP-MS 

Q LI 0.00400 

L L U  o.Ooo85 

Q Ms O.oooO9 

M Mn 0.00846 

Q Hg 0.01200 

!d * 0.00423 

Q Nd 0.00330 

M Ni < 0.01691 

M Nb 0.00106 

0 0s 

M Pd 0.01057 

0 p < 0.00260 

- M Pt 0.00423 

- 0 K 0.00160 

6.0 INTENDED USE 
0 - Checked by ICP-OES i - Spectral Interference 

Y Pr 0.0063 

M Re e 0.00211 

!!d Rh c 0.00211 

M f?b 0.00211 

M Ru < 0.00423 

0 Sm 0.00071 

hd S C  0.02114 

M 0.01691 

Q Si c 0.00340 

M Na 0.21142 

Q S 0.02500 

Q fa < 0.00690 

M 4 0.00423 

P Sr 0.00379 

n - Not Checked For 

M Te < 0.06343 

P Tb 0.00390 

l!!! 7.1 0.00211 

M Th 0.00211 

M Tm 0.00065 

!!!! Sn 0.01057 

- Ti < 0.10571 

!!d w < 0.02114 

- M u O.oM23 

h! v < 0.00423 

- M Yb 0.00211 

P y o.oO04o 

9 Zn < 0.00039 

M Zr < 0.01057 
s - Solution Standard Element 

For the calibration of analytical instruments Including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFA4, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples' 
For interference studies and the determination of corredin coefficients 
For detection limit and linearii studies 
For additional intended uses, contact N Technical Staff 

. 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 0 1 0 2 1 5 

8.0 

9.0 

10.0 

ICP-OES 230.424m 0.0W 10.0005 WhL 1 kn #o,Ir, Co 
ICP-MS 1 3 8 m  lp f3  rJa M' 'PSh'V, 'YeY, 

HAZARDOUS INFORMATION - Phase refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure iv-MPM-004 and is guaranteed to be homogeneous 

QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditaaon, a.c.(EMA) 
Membem of IC1 Net international Certification Networh: 
Argentina (IRAM), Australla (QAS), Austria (OOS), Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (DS). Finland (SFS). France (AFAQ), Germany (DQS), Greece (ELOT) 
Hungary (MSZT), Ireland (NSAI). Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-a), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portu al (APCER , Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited NLA Certificate Number 883.01 

10.3 ISODEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materlal Producers" - Reference Waterlals Production - Accredited A2LA Certiflcate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR). Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United Stst- (NVIAP) (tCB0 ES) 

10.2 ISOIIEA 17026 - 799#"General f&qulrements for the Competence of Testing and Callbratlon" 

10.4 IOCFRM) Appendlx B - Nuclear Regulatory C o m ~ s l o n  
- Domestic Licenslng of Production and Utlllzation Facilities 

f0.5 lOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compllana 

.. 10.6 MILSTP45662A (Obsolste1Obsewed) 



I I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

- v- w -  

11.1 JV Shelf Life  - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf l i fe  is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shetf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf lii can be extended past this limit. 

11.2 Expiration Date - The date afler whkh a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the int@grity of the CRM and limit Its useful lite. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: May 05,2004 

Expiration Date: . ..- 

mzi= 
-1; 2 cob- 

12.0 NAMES AND SIGNATURES OF CERTlFYlNG OFFICERS 

W L  

Certlflcate Prepared By: JoAnn Struthen, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 

. 



Catalog Number : PUN5 -2X/2Y/2T Lot No. 11-45SN 
Description: 1000 mg/L Tin 
Matrix: 20% HCL 

This ASSURANCE 4B certified reference material, CRM, is intended primarily for usc as a 
calibration standard or quality control standard for inorganic spectroscopic inStnnae ntation such as 
ICPOES, Dcp, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 997.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimttrically using high purity Tin Metal Lot# 10951C.The 
c d e d  value listed is the average of values obtained by classical wet assay and ICP spectrameter analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 999 mg/L 
Method: Precipitation using Armnonium Hydroxide. Filter, ignite, and weigh as Sn02. 

Instrumental Anaiysis by ICP spectrometer: 996 
Uncertified Properties: 

Density: 1.041 @ 22.7 Degrees Celsius 

+/- 3 .O mg/L 
NIST SRM #3161 

mgk 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element m;Bn 

As CO. 1 0 cu 4.0h Pb 0.001 
Ag 0.004 Fc 0.10 Re 4.001 
Al 0.007 Ga 4.001 Rb <0.001 

0.002 B CQ.001 In 4.01 Sb 
B8 <0.001 K 4.20  Si 0.09 
Be 4.001 Li <0.001 Sr <0.001 
Bi <0.001 MO 4.001 Ti 4.001 
co 0.007 Mn 4.001 T1 <0.001 
cd 4.01 Mg 4).001 V 4 . 2 0  
ca 0.07 Na 0.045 zn 0.70 
cr 0.007 Ni 0.045 zr <0.001 

- 

Balances are calibrated regularly with weight sets traceable to MST #32856, #32857 and others. 
This CR.M is guaranteed stabk to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one ywr firnn the 
date of certification. This guarantee is valid only when the material is kept tightly capped a d  
transported and stored under laboratory conditions. 

'05 
Certifying Officer: /v* rn 

Date of Certifkation: 



01021.8 
This Certified Reference Material has been prepared arid certified under an IS0 9001 system consistent with the followhg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 199s 
EURACHEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of CeRificates of reference materials 
MST Technical Note 1297 
ILAC-Gl2-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor idendifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRh4 is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shakin& prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the prepaxation. All materials. equipment, 
analytical insuumentation and personnel have been qualified pior to use. The highest purity acids applicable, 18 megohm. 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all pqmations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025. ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Random replicate samples of the Anal, packaged materid have been analyzed for the 
certified values by procedms consistent with the intended use of the CRM. 
The mathematical expression k,=szm is employed to determine the sampling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-samphg uncertainty) 
m = the sub-sampling mass 
k,= mass of sub-sample necessary to ensure a relative sub-sampling e m r  of 1% (68% confidence level) in a single 
determination 

The certified value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Eqmded uncertainty 
U=& where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components u,, and u, h? 
Certification Traveler Report: 
AI1 certified values reported weTe derived from Tmveler Report (Spex CertiPrep’s traceability documentation) identifkd by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiFrep reference materials m not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, lnc. of any kind 
whatsoever. whether based on breach of warranty. alleged negligence, or othenvise. with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special or 
consequential damages. 

Statistical estimator and Confidence limits: - 

3n1 Nnrcrncs Avmiie e Metlichen. NI 08840 I JSA 



Catalog Number: PLS19-2X/2YnT Lot No. 11-33SI 
Description: loo0 mgk Silicon 

This ASSURANCE @ certified reference material, CRM, is intended primarily for usc as a 
calibration standard or quality control stawlard for inorganic spectroscopic instrumentdm such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other mcthods 
relevant to the certified propaties listed below. 
Certified Value: 1001.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
"be CRM is prepared gravimetrically using hi& purity cNH4)2SiF6 Lot# 02021D.The 
certified xdue listed is tbe average of v&es obtained by classical wet ~ss8y and ICP spectrometer adysk 
Refer to side 2 for details of measuremeot uoctrtainties. 
Classical Wet Assay: 1004 mg/L 
Method: Preciitation using AmmoNum Molybdate and 8-Hydroxy Quh~olh. Film, dry, and weigh as 

Instrumental Anaiysis by ICP spectrometer: 999 
Uncertifed Properties: 

Density: 1.001 @ 23.7 mgree~ celsius 

Matrix: €320 / 0.4% F- 

+/- 3.0 m a  
NIST SRM #3 150 

(C9H7ON)4[Si(Mo 12040)) 

mg/L 

Trace Metallic Impurities in the Actual Solution via 1CP / ICPMS Analysis: 

Elememt mg/L Element mg/L Ekment mglL 
AI 0.003 cu 4.001 Pb 4.001 
4 4.001 Fc 0.02 Rb 4.001 
As 4.06 Ga 4.001 Re . 4.001 
Ba 41.001 In 4.001 Sr 4.001 
Be 41.001 K 0.14 sb - a 0 0 1  
B 41.004 Li 0.00s Ti 4.001 
Bi 41.001 Mo 4.001 n 4.001 
cd 4.001 Mg 4.001 V 41.001 
ca 0.016 Mn 41.001 zn 0.002 
cr 4.001 Na 0.003 zr 0.002 
co 41.001 Ni 4.004 

Balances 8n calibpatad regularly witb weight sets traceable to NIST #32856, #32857 and othas. 
Tbjs CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncatahty 
of meaSUrementS and otber effects, such as transphtion losses, for a period of one year &om the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and s t o r e d  under iaboratory conditions. 



010220 

This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: . 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACWCITAC Guide: Quanming Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of referem materials, general and statistical principles 
I S 0  Guide 3 1 : Contents of certifmtes of reference materiak 
NlST Technical Note 1297 
ILAC-Gl2-2000: Guidelines for the requixemnts for the competence of reference materials pl.oducers 
ISO/REMCO N280 
Material Source: 
AI1 analytes and matrix materials are obtained and verified by SPEX CertiPnp from prequalified vendors as per IS0 9oOO 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the prepmation and teSting Of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with mabix of a purity at or greater than tht purity of the 
oris rnatrix solution If dilution is required the diluent must be compatible with all certified anaiytes and contain 
stabilizen appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, agah with 
appropriate compatibilily considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. AU surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumeuic glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the Prtparatioa All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. Tbe highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the fW, packaged matend have been analyzed for the 
certifed values by procedures consistent with the intended use of the CRM. 
The mathematical expression k=s2m is employed to determine the sampling size 
s = relative standard deviation in % for one comppnent of the sample. (ie. The sub-sampling uncertainty) 
m =  the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling e m r  of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the reverse of this document is a?cthe 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U = h  where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty c o m p o ~ ~ W ~  u, and u, h,* 
Certification Traveler Report: 
IUI certified values reported were derived from Traveler Report (Spex Gem's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate pmcedures. No claims against SPEX CertiPrep, IN. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, With respect to this RM shall be W k r  
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of prof& or any incidental, s p e ~ a ,  or 
consequential damages. 

203 Norcross Avenue e Metuchen, NJ 08840 USA 
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Catalog Number: PLZR2-2XQW2T Lot NO. 11-69ZR I I .'a> 

Description: 1000 mg/LZirconium Li$g 
Matrix: 2% HN03 

This ASSURANCE @ ccrtiiied rcfmnce material, CRM, is intended prhnardy for u8e as a 
calibration standard or quality control standard for inorganic spectroscopic insrrumcntation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA ASTM and other methods 

"b 000 !J$y$J&~ 
I 1 1 1  
W I I I  r 

relevant to the certified propeaiw listed below. 
CertifiedValue: 1004 mg/L 
Uncertainty Associated with Measurement: +/- 3.0 mg/L 
Certified Value is Traceable to: NIST SRM #3 169 1 1 1 1  

The CRM is prepared gravimetrically usmg high purity Zirconyl Nitrate Lot# 02041A.The 
certified value Listed is &e average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1004 mg/L 
Method: Fume with Sulfuric Acid to dryness. Ignite and weigh as zrO2. 

Instrumental Analysis by ICP spectrometer: lo04 m a  
Uncertined Properties: 

Density: 1.01 1 @ 22.6 Degrees Celsius 

t$$?J m 
I t  

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mgL Element mg& Element mg/L 

As <0.001 cu 4.00.l Pb CO.001 
Ag 0.03 Fe 0.02 Re <0.001 
Al 0.004 Ga <0.001 Rb 4.001 
Ba 4.002 In 4.001 Sb <0.001 
Be 4.001 R 4 - 2 0  sr - <0.001 
Bi 0.15 Li 4.001 Si CO.10 
B 4.004 Mn 4.001 n 4.001 
(x 4.001 Me 4.001 Ti 4.003 
cd <O.oOl Mo <0.001 V <0.001 
co 4.002 Ni 4.001 Zn 0.001 
ca 4.001 Na 0.004 

Balances are calibrated regularly witb weight seb traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentratim mclusive of unce6nty 
of measurements and other effects, such as transpiration losses, for a period of one year 6rom the 
date of certificatioe This guarantee is valid only when the material is kept tightly capped and 
transpoM and stored under laboratory conditions. 

rn '05 1 Date of Certification: 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: b 

Guide To The Expmsion Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quamifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Cemfication of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from preqdified vendors as per IS0 9ooo 
guidelines. Vendor identifications are proprietary, however sources of all mate*s used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate coznpatibili!y considerations. All sollttions should be tboroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confrmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k,=s2m is employed to determine the sampling size 
s = relative standard deviation in % for one comppnent of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k= mass of sub-sample necessary to enswe a relative sub-sampling e m r  of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the reverse of this document is sthe 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty compooents ui and Q,- b,’ 
Certification Traveler Report: 
All certified values reported were derived from Tmeler Report (Spex Certihp’s traceability documemtion) identSed by 
the lot number of this CRM. For further information contact CRh4 Sates. 
Legal Notice: 
SPEX CemPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, speed, or 
consequential damages. 

-.-- nwax (D 203 Norcross Avenue a Metuchen, NJ 08840 USA 





This ctrtified Refmce Materid has besn prepated and certified under an IS0 9001 system consistent with the followhg 
gnidcs: . 
Guide To The Expression Of Uncataiaty In Measurement 1995 
EURACHEM/CIT'AC Guide: Quantirrias Uncertainty in Analytical Measurement - Secoad Edition 

IS0 Guide 34: Quality system guidelines for the produCtioa.of reference m & W .  
IS0 Guide 17025: certification of nfmnce materials, general and Statistical prinCiplu 
IS0 Guide 3 1 : Contents of certificates of reference mteriak 
NIST Technical Note 1297 
ILAC-Gl2-2000 Guidelines for the requirements for the competcnco of reference mataids producers 
IscmEMCoN280 
Material Source: 
AI1 an&w and matrix msterials arc obtained and verifcd by SPEX Certipnp fKnn pn-qualified vendon as per IS0 9OOO 
guidefmes. Vendor identifjcaticms an proprietary, however sources of alf materials used h the pnpatatiOn and testing of 
SPEX Certiprtp CRMs am tracked and donunglted For farther information contad CRM Sales. 
Instructions for Use: 
Primary nsage ofthis CRN is m neat form 0rdiMed smiallywitb matrix of a purity a! wgrcatcrthanthspurity of the 
original matrix solution. If dilution is required the dihmt must be compatible with all certified analytes and cantah 
s t a b i h  appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropxiatc compatiiility considerations. AU solutions should be thoroughly mixed, by shaking, prior to nse and never 
pipetted directly f+om the M e .  AU surfac# that come in contad with tbt solution must be thoroughly cleaned and 
leached prior to use. Difutians should be Pcrf'cd only with Class A vohrmetric glesswut. 
Method of Preparation: 
CJtm laboratory procedures and techniques have been used tfiroughout &e preparation. AlJ materials, equipment, 
analytical instrUmcn#jon and personnel have been qualified prior to use. The highest purity acids appticable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and CIass A glassware have ban used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTh4 D6362-98 Appenck X2. Rrmdom, replicate samplcs of the final, packaged material have been analyzed fcn the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k=&n is empIoyed to detmnme the sampling size 
S = relative standard deviation m 94 for one component of the sample. (ie. The subsampling uncertainty) 
m = the sub-sampling mass 
k= mass of sub-sample necessary to enswe a relative sub-sampling m r  of 1% (68% confidence level) m a single 
detaminatirm 
Statistical estimator and Confidence limits: . 
Tbe ccrtifiad value 'XI listed on the revuse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Vahw), U= Expanded uncgtaiatY 
UIky where k-2 is the coverage factor at the 95% confidence level 
U, is obtained by combining the individual element standard uncataint)rcomponcnts kand u, &u: 
Certification Traveler Report: 
AU certified values reported w m  derived fiom Traveler Report (Spex CcrkiRep's t r a d i I &  documentation) identified by 
the lot number of this CRU Fa M e r  information contact CRM Sales. 
LegaI Notice: 
SPEX CertipreP reference materials arc not for any cosmetic, drug or household application and me to be used only by 
qualified individuals who an trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsocvrr, whaher based on breach of wanaaty, alleged negligence, or otherwise, wifh respect to this RM shan be gn- 
than the p u r c h ~ ~ ~  price. In DO event shall SPEX CertiPnp, Inc. be liable for any loss of profits or my incidental, s p w  or 

010224 ASTM Guide D6362-98 

- 

consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
72-, C A O  71 A A  1 Qnkl AR-cpFY Fay- 771-hni-9647 TRMCaIPc6)swwrzn.com 0 m.soexcso.com 

http://TRMCaIPc6)swwrzn.com
http://m.soexcso.com
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phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
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010223 
cer t i f i ca te  of a n a l y s i s  

1 .O Inorganic Ventures / N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials,* 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Cadmium in 2% (abs) HNOj 2.0 

Catalog Number: 
Lot Number: 

Starting Material: Cd shot 

CGCD1-1, CGCD1-2, and CGCDl-5 
Y-QCDO1109 

Certified Concentration: 1000 f 3 W g h L  

Certified Density: 

The CeNfied Value Is the instrument analysis value. The following equalions are used in the calculation of the certified value and 
the uncertainty: 

Certlticd Value (8 = & 

1.013 glmL (measured at 22" C) 

(3 = mean 

n - number of meJrureme& - The summation ad allsignificant estimated e r r o i .  
(Most oommon arc the errors from lnstrumerdal measurement. 
weighing, dilution to volume. rndthc fixed errof rrported on the NtST 

n xI .I indiVidUJl results 

Uncrrt.inty(t)= 2K&37" 
(n)'' 

SRM certllioate Of JnJbk .1  

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the slated uncertainties. This agreement b a 
confinnation of the accuracy of this CRM. 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
* Properly of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
natlonal or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993. definition 6.10) 
* This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each certified value am 
reported, laking Into account the SRM uncertainty e m  and the measurement, welghing and volume dilution errors. 

4.1 Assay Method #l 1002 f 3 pglmL 
EDTA NlST SRM 928 Lot Number: 880710 

1000 f 3 pglmL 
ICP Assay NlST SRM 3108 Lot Number: 890312 

4.0 

Assay Method #2 

mailto:ivsales@istandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - At1 balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 andlor dass 2 analytical Weight Set. These weights are tested 

010226 annually by a NlST / NVlAP accredited callbration lab. The NIST test numb& Is 822/260017-98. 
. _ -  

THERMOMETER CALIBRATION - The thermometers used in the determination of the iinal densities are calibrated vs standard 
thermometer No. 903-2W which was certified In accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,2173681769543,217368/P14452,176240P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thennometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic Impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed tn an ULPA-Filtered Clean Room. An 
ULPA-Fllter is 99.9985% efficient for the removal of partides down to 0.3 yrn. 

.Q 0.00090 

h? Sb 0.00039 

M c 0.01985 

M Ba 0.01985 

M Be o.oO099 

! Q B 0.00900 

y 0.00079 

s Cd 

0 Ca 0.00378 

c e  0.00993 

M c s  0.00060 

kd Cr e 0.00993 

!!d CO 0.00596 

!!! cu 0.01191 
M -Checked by ICP-MS 

I 

M Oy o.oii9i 

M Er 0.00993 

M 0.00596 

M Gd 0.00199 

M Ga 0.00199 

M Ge < 0.01191 

M AU c 0.00596 

!!d Hf 0.00397 

M Ho o.oO099 

Q In c 0.00200 

M Ir 0.00993 

P Fe 0.00110 

?9 La o.oO099 

M Pb 0.00596 

- 0 Li 0.00002 

&! Lu C 0.00079 

Q Mg 0.00002 

M Mn c 0.00794 

Q Hg c 0.01200 

?9 MO e 0.00397 

Nd 0.00397 

Q Ni 0.00300 

M Nb 0.00099 

- n Os 

- M Pd 0.00691 

0 p 0.00300 

!d Pt 0.00397 

Q K 0.00015 

6.0 INTENDED USE 

0 I Checked by ICP-OES i - Spectral Interference 

Q Te C 0.00700 

M Tb 0.00060 

- M TI 0.00199 

M Th 0.00199 

h! Tm 0.00079 

M Sn 0.00993 

&! 0.09925 

!!! w 0.01985 

An u 0.00397 

b! v 0.00397 

M Yb 0.00199 

Q zn o.00040 

!!! y 0.07940 

b! Zr 0.00993 
s - Solution Standard Element 

For the calibration of analytical Instruments induding but not llmlted to the following: 
ICP-MS, ICP-OES. FAAS, GFAA, XRF, and DCP 
For the valklatkw of analytical methods 
For the preparation of krk lng reference samples" 
For interference stud& and the determination of correction coefficients 
For detection limit and linearity studles 
For addltlanal Intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL * 010227.. 
Storage 8 Handing -Keep tilfitly Seeled when nd in use. Store and used 20 t 4'C. Do nut pipet from container. Dod 
removed for @petting to container. 
# d e  Weign; Valence; Cocrrdnation Number; C h d c d  Fonnin Solaion - 1 1241; +2; 4 $NOH) (q), and Cd(C 
Chemical Competibi- Stable in HCI, HNOq HSO*,  and HF. Avoid baslc medii lorn ing insoluble ctrbo+e and hyc 
most  metalsand inorganic wlionsin addicmedia. The SAW, cerbonate, oxalate, phosphate, and cymide are insoluble i 
in HCI, HN03and NHOH. The chloride, bromide and iodide am soluble h Hater. Cdlzuspe of the fewiodides soluMe i 
mrnpounds of Cd are d u b l e  h txessNal, duetothe formation oftb  complexion, Cdl6 . 
Stability- 2-1 00 ppb levels stable tor months in 1 % HNOaI LOPE container. 1 -1 0,000 ppn solutions chemically stable fo 
HNOADPE container. 
CdCoiltaining S q l e s  prepaMon and S d u t i ) -  Metal (solublein HNOa); OAdes( Soluble In HClor HNOik Ore: 
HNO3then take to fumes with HSO.. The spica and kad sulfste are filtered off adter addition d der. 1 Organic heed (c 
and dissolve esh in HCI) (sc(fwicJpcrcaide add digestion). 
Nomic SpeCtmscapic I r f m M m  (lCP-oES D.L.8 are @wen as rashhid uiew): 

ICP-OES 228.802 nm 0.003 t0.0003 VghL 1 atom Co,Ir,&,R 
ICP.OES 226.502nm 0.01)310.0003 p@L 1 

Q& I'rmrr lnbafsarreslllncierlinedindicatessevere) 
ICP-OES 214.438 nm 0.003 I0.0003 VghnL 1 kn Pt, If 

ICPMS 111 amu 11 ppt nla P % o ' b  

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for Information regarding this CRM. 

HOMOGENEUY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

I 
10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 

9 

Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net international Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQk),  
Columbia (ICONTEC). Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ). Germany (WS), Greece (ELOT 
Hungary (MSTT). Ireland (NSAI), Israel (Sil), Italy (CiSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA). Norway (NCS) 
Poland(PCBC), Portugal (APCER), Singapore (PSB). Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

!!!!!E9 10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredlted A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
MIA Mutual Recognition Agreement Partners: 
Australii (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), C h i m e  Taipei (CNLA), Czech Republic 
(NAO), Oenmark (DANAK), Finland (FINAS), France (COFRAC). Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL). Japan (JAB) (JNLA), Republic of Korea (KOLAS). The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ice0 ES) 

- Domestic Licensing of Production and Utilization Facilities 

10.5 1OCFR21 - Nuclear Regulatory Commlssion - Reportlng Defects and NonCompiiancs 

10.4 10CFR50 Appendix 6 - Nuclear Regulatory Commlrrsion 

' 

10.6 MILSTD45662A (Obsolete10bserved) 



010228 11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Life -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened. and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemlcally-stable solutions petfmed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-llfe of four years for solutions packaged in 5oomL low density polyethylene boffles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
asslgned a one-year expiration date. 

Certification Date: January 19,2005 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Malda, QA Administrator 

Expiration Date: 
7 M q n p e  il'Ud$. 

JL.4L.k- . r G ,  
CerHflcate Approved By: Katalin Le. QC Manager 

Certifying Officer: Paul Galnes, Chemist, Senlor Technical Director 

? 

I 



i n o r g a n i c  v e n t u r e s  / i v  I a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 0 732-901-1900 0 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

229 cert i f icate  of a d i y s i s  
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturec 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and labe@), IS0 Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” 
and IS0 Guide 35-1989 “Certification of Reference Materials - General and Statisical Prinaples.” 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pghL Antimony In 0.7% ( a h )  HNOa /3% Tartarlc Acid 

Catalog Number: 
lot Number: X4602083 
Starting Material: Sb shot 
Starting Material Purity (“9): 99.993665 

Starting Material Lot No D29N32 
Matrix: 

CGSB1-1, CGSBl-2 and CGSB 

0.7% (abs) HN03 / 3% Tar 

-5 INORGANIC LABS/R D EM LA: 
DATE RECEIVED: I 2 $ ____ 
DATE EXPIRED: 
DATE OPENED: ___ 
INOR6: -39 PO: 

aric Acid 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certffied Concentration: 

Certified Density: 
The Certified Value is b e d  upon the most predse method used to analyze this CRM. The following equations are used fn the 
calculation of the certified value and the uncertainty: 

C erWkd Value (3 = (3 - mean 

n t number of maasuruncntr - The summation d rl lslgnbant csthrtad enos .  
(Most common ate the enws from inrtrumcntrl mrasuremcnt. 
weighhg, dllutbn to uolume, andthe fixed error repoitad on the HIST 
S R M  ccr t f lde  ofarnakrb.) 

999 f 3 pg/mL 

1,020 g/mL (measured at 22” C) 

n XI = lndiuiiu.l r.sultr 

~ncerta~nty(t)-  2 ~ Z s ~ l ‘ ~  
(d 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
u Trope* of the result of a measurement or the value of a standard whereby It can be related to stated references, WW 
national or international standards, Uvwgh an unbroken chain of COmPaTLS0(\8 all having stated uncer$lnties.’ (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV producl is Traceable to NlST vla direct comparison to NIST SRMs. The uncertainties far each csrwied value are 
reported, taking Into account the SRM uncertainty e m  and the measurement, wighing and vdume dilution enurs. 

4.1 Assay Method #l 999 f 3 pglmL (Avg 2 runs) 
ICP Assay NlST SRM 3103 Lot Number: 990707 

Gravimebic NlST SRM Lot Nurnb8r: See Sec. 4.2 
Assay Method #2 I001 pglmL 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-hduse procedure number MMM-OOl . ihe W h t s  
used for testing ate annually compared to Gemart Scale Corporation’s master weights and am traceaMe to the National 
Institute of Standards and Technology (NIST). The NlST TtaceaWUty numbers are 692476 - Class 1 and 69247% - Class 2. 
The NlST test number is 822/260017-98. All analyUcal balances are calibrated every 4 months by Gemart !Scale Gorp. of 
South Amboy. The balances are calibrated with a dam 1 a d o r  dass 2 analytical welght Set. These weights am tested 
annually by a NlST I NVLAP accredited caiibtation lab. The NET test number is 822/260017-98. 0 1 0 2 3 0 
THERMOMETER CALIBRATION -The tbermometen used In the determination of the final dendtles are caHbrated vs standard 
thermometer No. 903-2680 which was certified in accwdanm with the ptw;edures outlined by ASTM E7747 and NlST 
Monograph 150 using NlST Test Nos. and SW Nos.: 769543,217368/769543,217368/p14952,176240/P14452,1762.40. The 
in-house procedure No. Is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2660 are 
traceable to NtST tdentification Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3dlcoo2 is used to calibrate aU Class A Glassware used in the 
manufacture and quality mbol of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITiES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN @mL 
CustomGrade sdutlons are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most Sensithre 
method for each element, 1s reported below. Solutrons tested by ICP-MS were analyzed in an ULPA-fWrd Clean Room. An 
ULPA-Filler is 99.9985% efficient for the removal of particles down to 0.3 

- 0 AI 0.02186 

Sb 

- M As 0.00996 

- 0 Ba O.OOO11 

- 0 Be c o.ooo01 

- M Bi 0.00366 

- 0 B 0.00045 

- M Cd c 0.00299 

- 0 Ca 0.00521 

- 0 ce < 0.00300 

M Cs O.OOO3o 

- 0 Cr 0.00696 

- M Co O.OOO52 

- 0 Cu 0.00239 

M - Checked by ICP-MS 

E oy c 0.00598 

- M Er c 0.00498 

- M Eu 0.00299 

- M Gd c 0.00100 

- M Ga c 0.00100 

- M Ge < 0.00598 

- M Au 0.00299 

c M Hf 0.00199 

- M Ho O.OoO50 

- M In < 0.00996 

- M Ir c 0.00498 

- 0 Fe 0.00715 

- 0 La c 0.00120 

- M W  0.00040 

0 u c 0 . m 2  

M Lu O.OOO40 

- 
- 
0 Mg 0.00074 

- 0 Mn 0.00139 

Q Hg c 0.01500 

- M Mo < 0.00199 

M Nd < 0.00199 

- 0 Ni 0.00219 

- M Nb O.OO050 

- n Os 

- M Pd 0.00498 

- 0 P c 0.woo0 

M Pt C 0.00199 

- 0 K 0.00497 

- 

0 - Checked by ICP-OES i - Spectral Interference 

n. 

- M Pr < 0.00030 

- M Re .: 0.00100 

- M Rh 0.00100 

- M Rb < 0.00100 

- M Ru < 0.00199 

- M Sm 0.00100 

- 0 Sc 0.00016 

- M Se 0.00797 

Q si 0.00388 

4 Aq 0.00199 

0 Ne 0.00298 

- M Sr c O.OO050 

- 

n S  

- M Ta c 0.00697 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical inshments induding dJt not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and Dcp 
For the validation of analytical methods 
For the preparation of W n g  reereM;e samples’ 
For interference studies and the determhratlon of Correction coefficients 
For detection limit and linearity studies 
For addit)onal intended uses, contact IV Technkal Staff 

- M To < 0.02988 

M Tb O.OOO30 

- M n 0.00015 

M m c o.ooioo 
M Tm 0.00040 

- M Sn < 0.00498 

- 
- 
o Ti 0.000s 

M W 0.00998 

- M U 0.00199 

- M V < 0.00199 

- M Yb 0.00100 

- M Y 0.03984 

- M Zn < 0.01992 

- M Zr 0.00498 
s - Sdution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage& Hendkrq -Keep t i @ y d e d  whennot muse. Store andused M f 4'C. Do not Pipet liom cwtain#. Do 
nut &durn portions mufed for pipeating to cadsirer. 
~ r m i c  Weight; V a k c ;  Cormination N U ~ W  ~hemied -in S O I ~  - 121 15; +3 ; S; s b ( ~ ) ~  HO-' 
C M c a l  CompetiMi- Stable in oonmated XI ,  dilute 01 mncentrded H. Stable In dilute HNhasthe tux9 9 9 2 3 I 
tartrate mmplex Amid bask media. StMe with most metals and inorgenic anims in acidic media astk tarbate 
pmidedthe atddtyisnattaohighorthe acidisoiclhingcsusinglossofthe stabUMngtartrdekn. Thefluorldemptex 
ofantimonykstabkinstrcngaddbutyarshocd onlymix~hath#mstalsthat~~uorlndsd. 

for pats in 1-296 H N O i I  LOPE container. 
Sb Containiw Sampies (Preperdion and SoluoiOr3 - Mdal end dbys (soluble in H# I HF I#Nm mMue] Orides 
(sduble inHCI andtartarlcadd o r H l O I H F  IHMO3mixiues] Ores(FUa'0n vSthNaKChinPt Mkrvadbydssolvingh 
M e  in a Hb) I HF I HNOirnidue); Orgsnicbasd (Whric s d d l  hyclrosen wide digdon) 
Murk Speclmlocapic WmrWrn qCP4ES 0.L.s are @an as radallalml -ri6w): 

ICPOES 206.833nm OmIO.CKI3~L 1 aJtom Ia,Cr,Oe,Hf 
K P U E S  217.w nm O n S / O . ~ p g h L  1 dm U,W,Re,Fe, 
ICPOES 23l.147m 0.06IO.W)6pghL 1 atom C P t  
ICPYS 121 m u  5U3t nls M* %ti%,?% 

StabilSty-2-100ppb levdsstsbktormdhsinl I 6  HNOaIlDPE container. 1-10,ooOppn sdutiaMch#nicdlystabls 

prrlrr llolc lntertaarceshln;krlinedi-stvse) 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet fw infomation regarding this CRM. 

HOMOGENEITY -  his solution was mixed according to procedure I V - M P W  and is guaranteed b be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certlflcate Number 010105 
Recognized by: 
Registrar Accfedltation Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Acaeditatian (RVA) 
Entidad Mexicana de Acrediidan. a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (bQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kmg (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany @as), Greece (ELOT) 
Hungary (MSZT), Ireland (NSAI). Israel (Sll), Italy (CiSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Nomay (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

!!!lli9 10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing -Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Refemnce Material P r o d m "  - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA). Bqlgium (BELTEST) (BKWBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS). France (COFRAC), Germany (OAR), Hong Kong ( H W .  Ireland (NAB), lkly (SIT) 
(SINAL), Japan (JAB) (JNLA), Republk of Korea (KOIAS), The Netherlands (RvA). Naw Zealand (IANZ), Nomay (NA), 
Portugal (IPQ), Singapore (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS). United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

- Domestic Licensing of Production and Utilizatjon Facilities 
10.4 IOCFRIO Appendlx B - Nuclear Regulatory Cornmi&n 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Cmpl iam 

10.6 MILSTO45662A (Obsolete1Observed) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010232 

11.1 IV Shelf Life - The period of time during which the concentration of the anaiyte(s) in a properly packaged, unopemed, and 
unused standard stored under environmentally mbdled and mitored conditions will remain within the specffied uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water frwn the solution) and infrequently, by chemical Instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions perfunned at Inorganic Ventures I N Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-mL low density polyethylene bottles. 
that minimize transpiration and instabillty, the shelf life can be extended past this Ilmlt. 

11 2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases t ransplra~ 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful W. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agendes' recommendations that solution standards be 
assigned a one-year explmtion date. 

stared under special condwonS 

Certiflcation Date: April 229 2004 
Expiration Date: 

EflzE= 
'!E2006 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate prepred BY: J o h n  Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Manager 
. . . .  . 

W L  

Certifying Officer: Paul Gaines, Chemist, Senlor Technical Director 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsalesOiitandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 fa: 732-901-1903 

cert i f icate  of a n a l y s i s  
1 .O Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufactumr: 

Certificate M83.02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Produdon of Reference Materials," 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisical Principles.' 

DESCRIPTION OF CRM Custom-Grade 1000 yg/rnL Nickel in 1.4% (ab.) HNOI 010233 
2.0 

Catalog Number: CGNI1-1, CGNIl-2, and CGNI1-5 
tot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

X-Ni02032 
Ni pieces 
99.999371 

L06L02 
1.4% (abs) HN03 

INORGANIC LABS/RADCHEPl L A B S  

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1002 f 3 pg/mL 

1.01 1 g/mL (measured a# 22" C) 

The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncerteinty: 

M W V & ( + = L  (s)=rnean 

-am (9 =&E 

n & = hdkw m a s  

#= 

n=nwberolmeasuenrrnts 
ZS = 'llwamration d dl dqdfiiart e s t i m  e m s  
(Most cormpn arethe arcrsfrominstrvrerlal masuI(wTBnl 
weighing, dlhtiontovokrre, mdthefbtederrorreportedonthe 
NlsT SFWl certificate ol matysb.) 

The independent samples t-test was usad to detemine if seen, is agreement between the aboM assay methods at the 95% 
confidence interval. Both methods wem compared and showed agreement within tha stated uncettainties. Thii agreemhnt is a 
confimatbn of the accuracy of this CRM. 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of mpalisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV produd is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty e m  and the measurement, weighing and volume dilution e m .  

4.1 Assay Method #I 999 f 3 pgImL 
EDTA NlST SRM 928 Lot Number: 880710 

Assay M e t h o d  t Z  1002 f 3 pgImL 
ICP Assay NET SRM 3136 Lot Number: 000612 

http://ivsalesOiitandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

0 < 0.00938 

M Sb < 0.00548 

9 As < 0.01689 

M Ba 0.10962 

9 < 0.00626 

M Bi < 0.00439 

0 < 0.03097 

h!! Cd < 0.03289 

P c a  0.01157 

M ce < 0.05481 

M Cs < 0.00329 

M Cr < 0.05481 

Q CO 0.00182 

M CU < 0.06577 
M - C-ed by ICP-MS o - checked by ICP-OES i - Spectral Interference 

Pr < 0.00329 

Re e 0.01096 

M Rh < 0.01096 

Rb 0.01096 

M Ru 0.02192 

!b! Sm 0.01096 

M sc < 0.10962 

Q Se < 0.01877 

Q S’ 0.00186 

Q Na 0.00102 

y e 0.00548 

M b < 0.02192 

< 0.07820 

M Tn < 0.07674 
n - Not Chedced FN 

6.0 INTENDED USE 
For the calibration of analytical instruments includinghrn not limited to the mnning. 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of %orking reference 8 a m W  
For interference s t u d i  and the determination Of corredion COOf6cienb 
For d e w i n  limit and linearity studies 
For additional intended uses, contad IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERM 

M Te 0.32886 

g 0.00329 

r d m  4 0.01096 

4 0.01096 

M ~m 4 0.00439 

Sn 4 0.05481 

h4l - i  4 0,54811 

M W  4 0.10962 

M U  4 0.02192 

M V  4 0.02192 

yb 4 0.01096 

M y . 4 0.43849 

Zn 0.00189 

M ~r 4 0.05481 

sol,,t~ Standard Ekment 



8.0 

9.0 

HAZARDOUS INFORMATION - P h s e  refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MpMoo4 and is guaranteed to be homogsmoub. 

10.0 QUALITY STANDARD DOCUMENTATION 010235 
10.1 

10.2 

10.3 

10.4 

10.6 

10.6 

IS0 9001:2000 Quality Management System Registration - QYI CertiRcate Number 010106 
Recognhed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 

' 

Dutch Coundl for Acuediation (RVA) 
Entidad Mexicans de A d i c i o n .  a.c.lEMA) 
Members of IQ Net International CettkaHon Networlg: 
Argentina (IRAM), Australia (QAS), Austria (WS), Belgium (Avintef) , Brazil (FCAV). Canada (QMI), Hong Kong (HKW) ,  
Columbia (ICONTEC), Czech RepuMi (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI). Israel (SII), Italy (CISC!), Japan (JQA). Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poiand PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

ISOlIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material P r o d u c ~ ~ "  - Reference Materlals Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognitlon Agreement Partnerr: 
Australia (NATA), Austria (BrnwA), Belgium (BELTEST) (BKO-OBE). Canada (SCC), Chinese Taipei (CNLA). Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL). Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (Ut), Norway (W), 
Portugal (IPQ), Singapore (SAGSINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC60 ES) 

lOCFR50 Appendlx B - Nuclear Regulatory Commission 
- Domestlc Licensing of Production and Ut i lb t ion  FacllEtios 

1OCFR21- Nuctear Regulatory Commissh - Reporting Defects and NonCompllanco 

ISOllE t! 17026 - 1999 "General kequirements for the Competence of Testlng and Callbntlon" 

MlLSTD45862A (ObSoletdObsewed) 

1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monftored conditions wilt remain within the specifkd uncsrtainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and Infrequently, by chemical instabili. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability. the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine leboratoty use of a CRM increasas trawlration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful Hk. 
inorganic Ventures I IV Labs concurs with state and federal regulatoly agencies' recommendations that solution stand8rdS be 
assigned a one-year expiration date. 

Certification Date: April 27,2004 

Expiration Date: 

lfi2CC6- 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

U L  

certificate Prepared By: J o h n  Shuthers, QA Administrative Assistant 

CeMcate Approved By: Katalin Le, QC Manager 

Certifying Offlcer: Paul Gaines,Chemisl, Senior Technical Director 

010236 



i n o r g a n i c  v e n t u r e s  / Rv l a b s  
195 lehigh avenue, suite 4, lakewd,  nj 08701 Usa 

phone: 800-669-6799 732-901-1900 
e-mail: ivsales8ivstandards.com webstte: www. 

cert i f icate  of a n a l y s i s  
1 .O Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s). IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials,' 
and IS0 Guide 35-1 989 'Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Cobalt in 2% ( a b )  HNOa 2.0 

Catalog Number: CGCOl-1, CGCO1-2, and CGCOl-5 
X-COOl123 Lot Number: 

Starting Material: Co powder . INORGANIC LABS 

Starting Material Lot No 23171 
Matrix: 

Starting Material Purity (%): 99.999403 DATE 
DATE EXPIRED: 

2% (abs) HN03 -- 
3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentratlon: 

Certified Density: 

1003 f 2 p@mL 

I .016 glmL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Csrtri Vdue (si) = & 

Uncertakty (9 =&E 

(c) = m 
XI=  midual r e a s  
n=nunberdmeasuwrents 
1s = ThesLurfmdiond allsignifkart estirmtedenas 
(Most c m  arethe snasf raminst rW masmmtt, 
weighing, dlkdlonto vdure, md the fixed mu reported on t he 
NlsT SM~certtkde d anaWs.) 

n 

ova 

The independent sampb t-test was used to determine if there is agreement between the above assay methods at the 05% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. Thii agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby il can be related to stated referenas, u S U ~ ~  
national or international standards, through an unbroken chain of comparisons all having stated uncertaintiet.' (IS0 VIM. 2nd 
ed., 1993, definition 6.10) 
0 This IV produd is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value a n  
reported, taking into account the SRM uncertainty error and the measurement, weighing and vdum dilution errors. 

4.1 Assay Method #I 1007 f 5 pglmL 

1003 f 2 pglmL 

4.0 

ICP Assay NlST SRM 3181 Lot Number: 000630 

EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 

http://ivsales8ivstandards.com


5.0 

- 0 

~ 

4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedum number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and am baceabk to the National 
Institute of Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 692476A - class 2. 
The NlST test number is 822/260017-98. Ail analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy, The balances are calibrated with a class 1 andlor class 2 analyticel weight set. These 
annually by a NlST / W P  accredited calibration lab. The NlST test number is 8221260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are Calibrated vs standard 
thermometer No. 903-2680 which was dtif ied in accordance with the procedum outlined by ASTM €7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543.2i7368/769543,217368/P14452,176240/Pi4452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identifmtion Nos. 92564. 119016,471047 and NlST test report Nos. 8111258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-Qc-002 is used to calibrate OM Class A Glassware used m the 
manufacture and quality control of Custom Grade Standards. 

T"rB 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN r@mL 
Custom-Grade solutions are tested for trace metalik: impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported beiow. Solutions tested by ICPMS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9965% efficient for the removal of partides down to 0.3 m. 

0.00030 

- M Sb 0.00200 

Q AS o.ioo00 

M Ba < 0.03990 

EL? Be < 0.00200 

& Bi 0.00020 

9 B 0.00103 

M Cd < 0.01197 

9 Ca o.ooi68 

c e  0.01995 

M cs < 0.00120 

M Cr 0.00080 

s co 

- M CU 0.00023 
M - Checked by ICP-MS 

9 ti o.Oooo1 

!k! Lu 0.00160 

9 Mg 0.00128 

Q Mn < 0.00400 

Q Hg 0.05Ooo 

- M 0.00798 

!d Nd < 0.00798 

Q Ni < 0.02000 

M Nb < 0.00200 

!I 0 s  

&I! pd < 0.01995 

- n P  

!d Pt e 0.00798 

Q K 0.00048 
i - Spectral Interference 

Y Te < 0.11970 

M 0.00120 

M TI < 0.00399 

M Th < 0.00399 

M Tm 0.00i60 

M Sn c 0.01995 

M Ti < 0.19949 

M w < 0.03990 

- M U e 0.00798 

v 0.00798 

!!d Yb < 0.00399 

&? y < 0.15960 

Q 0.00020 

M Zr < 0.01995 
s - Solution Standard Eiement 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA. XRF, and DCP 
For the validation of analytical methods 
For the preparation of tvorking reference samples" 
For intefierence studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regardtng thii CRM. 

HOMOGENEITY - This solution was mixed according to procedure N-MPM-004 and is guaranteed to be hornogeneOUS. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entiad Mexicana de Acreditacion, a.c.(EMA) 

010239 

Members of IQ Net International Certification Netwofi: 
Argentina (IRAM), Australla (QAS), Austria (6QS). Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong ( H K W ) ,  
Columbia (ICONTEC). Crech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway ("2s). 
Poland PCBC), Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredlted A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA). Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR). Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (IANL), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (ICBO ES) 

10.4 IOCFRM) Appendix 8 - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Faclllties 

10.6 lOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.2 IS0,ld 17025 - 1998"General dequlrements for the Competence of Testing and Calibration" 

10.6 MlL-STO-45662A (Obsolete1Obsewed) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the coaoentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monltored conditions will remain within the specilied uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical hstability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / W Labs indicate a CRM 
shelf-ti of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Explration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit ils useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 30,2004 

Expiration Date: 

1; 2 006. 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlficate Prepared By: JoAnn Struthers, QA Administrative Assistant 

lr.4LIt- &- Certlficate Approved By: Katalin Le, QC Manager 

010240 
Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / Iv l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 0 732-901-1900 0 fax: 732-901-1903 
e-mail: ivsales@iards.com website: www.iv nd2d4-l- 

cert i f icate  of a n a l y s i s  
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufaduter: 

Certificate M83-02. The certificate is designed and the certified value(@ and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and labei(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 351 989 %ertification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade lo00 pg/mL Palladium In 3.3% (ab)  HCI 2.0 

Certified Concentration: 

Certified Density: 

1004 f 1 pglmL 

1.022 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to anelyze this CRM. The following equations am used 
calculation of the c e r t i i  value and the uncertainty: 

the 

Certified Valw @) = (si) = MBEn 

n=nurrberdmeasuerrants 
xq = The sum?ath d all signlricarrt estiwed murt 
(#lost c m  amthe e m r s f r m i n s t r W  meanrerreri, 
weighing, dillrtiontovolwre, ztdthefixedwureportedonthe 
NW SW certificate d matjsis.) 

n XI = kldkw results 

(r9'" 
Uncertainty (9 =&E 

-. 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby it can be related to stated refemncss. usually 
national or international standards. through an unbroken chain of comparisons all having stated uncarteintles.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
I3 Thio IV produd is Traceable to NlST via dired cornparison to NlST SRMs. The uncertainties for each certified value am 
reported, taking into account the SRM uncertainty error and Ihe mea"It, weighing and volume dilution errors. 

4.q Assay Method #l 1004 f 1 pglmL fAvg 2 runs) . 

ICP Assay NlST SRM 3138 Lot Number: 990207 

Assay Method #2 1002 pgImL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@iards.com


4.2 BALANCE CAUBRATION - All balances are checked daily using in-how procsdure number 6-IMM-001. The wights 
used for testing are annually compared to Gerhart Scala Corporation's mastar weights and are traceable to the National 
lnstiute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibretbd evety 4 months by Gemart scak carp. Of 

South Amboy. The balances are calibrated with a dass I andlor class 2 anatytical weight set. These we$ 
annually by a NIST I NvtAp accredited calbratkm lab. The NIST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thennometers used in the detemination of the final densities am calibrated vs standard 
thermometer No. 903-2680 w h i i  was certfmd in accordance wkh the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,2173681769543,217368/P14452,176240/P14452,1762~. The 
in-house procedure No. is Z-QC-001 .Thermometers which am not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlSf Identification Nos. 92564,119016,471047 and NET test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 39c.002 is used to calibrate a11 Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

D I r n  2 
4.3 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and CP-MS. The result from the most sensitive 
method for each element, is reported betow. Solutions tested by ICP-MS wra analyzed in an UWA-Filtered Clean Room. An 
ULPA-Filler is 99.9985% effidenl for the removal of portkles dorm to 0.3 pm. 

- 0 c u  0.00360 M Pb 0.00030 . 0 K < 0.02000 M Ta 0.00070 M Zr < 0.00050 

0 - Checked by ICP-OES i - Spectral Interference M - Checked by ICP-MS 

6.0 INTENDED USE 

n - Not Checked For s - Solution Standard Element 

For the calibration of analytical lnshvments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFA4, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples' 
For interference studies and tha determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact N Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage8Handlng-KeeptigWys6abxlnhennot in use. Stm md use sb P+_ C C .  Do mt Pipet tOm cortsi.ler. Da nd return 
portions removed la pipetti to container- 
Manic W g e  Valence; Cmdncltim Nunber; cheriul Fom in S o M h  - I C6.42 +2; 4: P w b r  

anions in& media. &voidrontadv\ith Hater sduMe organics such as deSehydssshcePb is easily redrced. 

LOPE Cwaainet. IOOppbis stablebra5 monthsin 1% HNOs ILDE carddna. I-10,OOO ppm sdutiwls~icaly stablelor 

Pd Cda'n i  S 
Dissolve in A, S d ,  
Cctrmic Spedrorpcopic hfamdim (ICP-OES D.La aregiwm BS @iellordaC wkwg 
Tectmhuefiiak E3ttmededD& ~ C k r l i n e d i n d i c d e s s G v a s d r c o r c s . )  
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ICP-OES 363.470 nm 0.05 IO.DO7pghL 1 ctom 
tCPdES 22.9654 run 0.07~0.004clglM. 1 ion Co 
ICP-MS 105 mu 2 Ppt rJa M' VP~CU,~YYO 

C M C ~  Cmpelibirty-StWin Ha, HNOS, H S .  ,HF, HpO, AMid baslcmedla. StableMhrnost met& snd h C & d C  

StabSLty- 2-1 Doppb le*. 2ppk Pd i S $ a b b k r  1 day in l%HmILDPE COntainSr. 10WJbis tibbkl# 3 dgcsh l%HNOs t 

~ h l 5 % H N O r l l D P E  m e .  
esprep@r&im 8ndSol~m)- MeQl (Solbtle in HNdor Aqua Regia 1 (soiubk h HCI 1 Ores ( 
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8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - piease refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENElTY - This soiution was mixed according to procedure IV-MPMoo4 and is guaranteed to be homogeneous. 

010243 
10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 

Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entiad Mexicana de Acreditacion, a.c.(EMA) 
Members of lQ Net International CertificaUon Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), NOWy (NG), 
Poland PCBC , Portu al (APCER Singapore (PSB), Slovenia (SQ,  Spain (AENOR), Switterland (SQS) 

- Chemical Ttwting - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "Geneal Requirements for the Competence of Reference Material Producem" - Reference Materials P r o d d o n  - Accredited AZLA Certfflcate Number 883.02 
A2LA Mutual Recognftion Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (EELTEST) (BKO-OBE), Canada (SCC). Chinese Taipei (CNLA). Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (Sm 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RVA), New Zealand (IANL), Norway (NA). 
Portugal (IPQ), Singapore (SACSINGIAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendix 8 - Nuclear Regulatory Commission 
- Domestic Licensing of Productlon and Utilization Facilities 

10.5 IOCFRZI - Nuclear Regulatory Commission - Reporting Defect8 and NonCompliance 

10.2 lSOfiE& 1702k - W9#"General dequlrements for the Competence of Testing and Callbration" 

10.6 MlLSTD46662A (ObsoleWObserved) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .l IV Shelf Life - The period of time during which the comntration of the analyte(s) in a property packaged, unopened. and 
unused standard stored under environmentally controlled and monitored conditions will remain within the spedfied uncertainty 
range. Sheff l ie is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSP01020) of chemically-stable solutions performed at Inorganic Ventures I N Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-mL low density polyethylene bottles. When stored under speaal conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful t i .  
Inorganic Ventures I N Labs concurs with state and federal regulatory agencies' recommendations that soh&bn st8nderdS be 
assigned a one-year expiration date. 

Certification Date: July 13,2004 

Expiration Date: lff2005 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate PrepareU By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

010244 Certifying Officer: Paul Gaines,*Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

cert i f icate  of anaI.ysr's 
1 .O Inorganic Ventures I IV L a k  is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #88302. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials,' 
and IS0 Guide 35-1 989 'Certification of Reference Materials - General and Statisical Principles." 

010245 
DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Silicon In H a  tr. HNOs tr. HF 2.0 

Catalog Number: CGSI1-1, CGSIl-2, and CGSII-5 

fNWGANIC L A  
Lot Number: XS102087 

Si02 DATE RECEIVED: 
Starting Material: 

Starting Material Purity (%): 99.996367 DATE EXPIRED: I 
Starting Material Lot No ~ 0 5 3 1 0 ~  DATE OPENED- 
Matrix: H20 tr. HN03 tr. HF INQRO: -- -- 

311 $5 3.0 CERTlFiED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

996 f 2 pglmL 

1.002 glml (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

n 

0-P 

cE!ttYiValue(ql= a (g= mean 
XI=  intsJldud results 
n =  nmbwofrmamm3nts 
18 = The anrmdion d all s&#kanl Sstimed e m s  
(Most c m n  are the wrasfromhstrvrecltd masllrsrrent. 
weigtnng, mlon to vdurre, ad the fked errw reported on t he 
NIST €RvJ certificde d tna&is.) 

Uncertainty (4 = m l N l n  

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measumment or the value of a standard whereby R can be mlated to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainti.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NlST SRMs. The uncertalntier for each certified value am 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errofii. 

4.4 Assay Method #l 996 f 2 pglmL 
ICP Assay NlST SRM 3150 Lot Number: 991 108 

Gravimetric NlST SRM Lot Number: See SSC. 4.2 
Assay Method #2 999 (rglmL 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CAUBRATION - AH balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceabii numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The belances are calibrated with a class 1 andlor dam 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP aaredied calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination ofthe final densities am calibrated M standard 
thermometer No. 903-2680 which was drtified in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368P14452,1762401p14452,176240. The 
In-house procedure No. is 2-QcoO1 .Thermometers which are not calibrated vs standard thermometer No. 903-2660 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST twt  report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate an Class A Glassware used in the 
manufacture and quality control of Custom Gmde Standards. 010246 . _ -  

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN WlmL 
CustomGrade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensiti i  
method for each element, is reported below. Solutions tested by ICP-MS WBIO enalyzed In an ULPA-Filtered Clean R m .  An 
ULPA-Filter is 99.9985% efficient for the removal of pattides down to 0.3 pm. 

Q AI 0.02730 

- M Sb 0.00113 

M As 0.02264 

M Ba 0.02264 

P < o.OOO91 

M Bi 0.00091 

- 0 3 0.02409 

h!! Cd < 0.00879 

Q Ca 0.00135 

h! Ce < 0.01132 

M cs < o.ooo68 

0 Cr 0,00681 

h! < 0.00679 

0 c u  e 0.00454 

M - Checked by tCP-MS 

M 0.01358 

M Er < 0.01132 

M Eu 0.00679 

< 0.00226 

M Ga < 0.00226 

M (3 0.01358 

M Au < 0.00679 

M Hf < 0.00453 

!d Ho 0.00113 

M In < 0 . 0 ~ 6 4  

Q Fe 0.00499 

!!4! Ir 0.01132 

M La 0.00113 

M Pb 0.00679 

Q u 0.00009 

kl Lu o.Ooo91 

Q Ma < 0.04991 

M Mn < 0.00906 

Q Ho < 0 . 0 4 ~ 1  

Bd Mo < 0.00453 

M < 0.00453 

P Ni c 0.01044 

M Nb O.OOt13 

- n O I  

M Pd < 0.01132 

Q P 0.02269 

!d 0.00453 

9 K C 0.00771 

6.0 INTENDED USE 

0 - Chedted by ICP-OES i - Spectfal Interference 

M Pr 0.00068 

M Re 0.00226 

M Rh < 0.00226 

M FuJ 0.00226 

M Ru 0.00453 

M Sm < 0.00226 

Q < 0.00091 

M se < 0.01811 

p Si 

?d @ 0.00453 

Q Na 0.02008 

Q < 0.00032 

- 0 s 0.11342 

M Ta 0.00200 

n - Not Checked For 

M Te < 0.06791 

!!A Tb 0.00068 

M n 0.00226 

M fh 0.00226 

M Tm < 0.00091 

M Sn < 0.01132 

M W < 0.02264 

Q Ti 0.01325 

k! u 0.00453 

v 0.00408 

- M Yb 0.00226 

E y ( 0 . 0 9 0 5 5  

M Zn 0.04528 

M Zr < 0.01132 

s - Solution Standard Element 

For the calibration of analytical instruments induding but not limited to the following: 
ICP-MS, ICP-OES. FMS,  GFAA, XRF. and DCP 
For the validation of analytical methods 
For the preparation of %forking refetrence samples" 
For interference studies and the determination of corredion CoefAdenls 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



010247 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

HF Note: This standard should not be prepared or stored in glass. 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogems. 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 
10.1 I S 0  9001:2000 Quality Management System Registration - QMI CertiAcate Number 010106 

Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards b u n d l  of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Aaediacion. a.c.(EMA) 
Members of JQ Net in te rnonat  Certlficati on Networh: 
Argentina (IRAM), Australia (QAS). Austria (OQS). Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ). Gemany (DQS). Greece (ELOT), 
Hungary (MSZTh Ireland (NSAI), Israel (SII), Italy (CISQ). Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS). 
Poland PCBC), Portugal (APCER , Sin apore (PSB), Slovenia (SIQ), Spain (AENOR), Switzetland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

14.3 ISOflEC Guide 34 - ZOO0 "General Requirements for the Competence of Refereme Material Produced' - Reference Materials Production - Accredited AZLa Certlficate Number 883.02 
AZLA Mutual Recognition Agrement Partnets: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE). Canada (SCC), Chinese Taipei (CNU), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New tealand (IANZ), Nomay (NA), 
Portugal (IPQ), Singapom (SACSINGLAS), Spain (ENAC). Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States ( W P )  (ICBO ES) 

10.4 10CFRM) Appendix 8 - Nuclear Regulatory Commission - Domestic Llccnsing of Production end Utllizatlon Facilities 

10.5 IOCFR21 - Nuclear Regulatory Commission - ReporUng Defects and Non-Compliance 

10.2 I S O l l d  17026 - 1999 "General dequkments for the Competence of Testing and Caltbration" 

10.6 MlLSfD45662A (ObsoleWObsenred) 



010248 11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .I W Shelf Life - The period of time during M i  the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored condition6 will remain within the spedfied unceftainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSPOlOPO) OF chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-mL low density polyethylene boW. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM shoukl not be used. Routine laboratory uw of a CRM increases transpintion 
iosses and the chance of contamination which affect the integrity of the CRM and limit its useful We. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory egencies’ recommendations that solution standards be 
asslgned a one-year expiration date. 

Certification Date: March 24,2004 - lfficos 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared Sy: JoAnn Struthen, QA Administrative Assistant 

CertiRcate Approved By: Katalin Le, QC Manager 

cerwyiw officer: Paul Gaines, Chemist. Senior Technical Director 

... 
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I n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehgh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@istandards.com website: www.ivstandards.com E! cert i f icate  of a n a I y s i s  
1 .o 

2.0 

.3.0 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83.02. The certificate is designed and the certified value(s) and uncettainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Boron in H f l  

Catalog Number. CGB1-1, CGB1-2, and CGBI-5 
Lot Number: X-BO2047 
Starting Material: H3B03 
Starting Material Punty (%): g ~ . g ~ g g ~ 8  

Matrix: 
Starting Material Lot No OVOl33 

' Hz0 

CERTIFIED VALUES AND UNCERTAINTIES 

Cettlfied Concentration: 

Certified Densky: 

1005 f 2 pglrnL 

0.999 glmL (measured at 22" C) 

The C e r t i i  Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

certified vace (c) = &I 

UncertaHy (d =21091p 

&I = 

n =  mmberofmeasutmmts 
1s = 7heEiJrmatkn d all Eigniriiant estinsped m s  
(Most c m m  are the errcrsfrmi#trmntd m85urBTrent, 
weighhg, dikdion to vdure, and the futed em reparted on t he 
NlST €F&I certificate d analysis.) 

n XI = mldual resllts 

@la 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
3 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM. 2nd 
ed., 1993, definltion 6.10) 
0 This IV product is Traceable to NlST via dired comparison to NIST SRW. The uncertainties for each a r t i  value are 
reported, taking into account the SRM uncertainty error and the measurement, wighing and volume dlMion emls. 

* 4.1 Assay Method #l 1005 f 2 pg/mL (Avg 2 runs) 
ICP Assay NlST SRM 3107 Lot Number: 991907 

r i  

mailto:ivsales@istandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6JMM-001. The wights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gemart Scale cop. of 
South Amboy. The balances are calibrated with a class 1 andlor dass 2 analyticat weight set. These weights are tested 
annually by a NET I NVLAP accredited calibration lab. The NlST test number is 622/260017-98. 

THERMOMETER CALIBRATION -The thermometers used in the determination of the final densitks are calibrated vs standard 
thermometer No. 903-2680 which was &iM in accordance with the procedures outlined by ASTM E7787 and NlSf 
Monograph 150 using NIST Test Nos, and Std Nos.: 769543,2173681769543,217368/P14452,17624O/P14452,176240. The 
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 am 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 8111258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. Tht result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles dawn to 0.3 pm. 

0 Li < 0.00002 

M Lu < 0.00040 

0 Mg < 0.00006 

Q Mn < 0.00002 

Q M < 0.01500 

M Mo < 0.00200 

M Nd < 0.00200 

0 Ni < 0.00230 

M Nb < 0.00050 

- n O s  

!?! Pd e 0.00500 

Q P < 0.00250 

M Pt < 0.00200 

Q K < 0.00300 
i - Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS. ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples' 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additionat intended uses, contact IV Technical Staff 

M Te < 0.03000 

I M Tb < 0.00030 ' M .z 0.00100 

M fh < 0.00100 

M Tm 0.00040 

M Sn < 0.00500 

- M Ti < 0.05000 

M w < O.OlO0O 

- M U o.oo2oo 

1 -  M Yb < 0.00100 

- M Y 4 0.04000 

Q Zn < 0.00019 

s - Solution Standard Ekment 

v < 0.00083 

- M a 0.00500 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALfTY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Piease refer to the enclosed Material Safley Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:20OO Quality Management System Registration - QMl Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad hxicana de Acrediiacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS). Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SW), Italy (CISQ), Japan (JQA), Korea (KSA-QA). Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portu a1 (APCER), Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOIIEC Guide 34 - ZOO0 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2lA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmA). Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS): United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendix 6 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.2 ISOIIE& 1702b' - ?W!?"Gerteral Requirements for the Competence of Testing and Calibration" 

10.5 lOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlLSfD45662A (ObsoletdObsetved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010252 

11.1 N Shelf Life - The period of time during which the concentration of the analyte4s) in a properly packaged, unopened. and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited prlmarlly by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SpOlO20) of chemically-stable solutions performed at Inorganic Ventures I N Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf l ie can be extended past this l h k .  

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful l i .  
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 13,2004 

Expiration Date: 

'1C2OC6 
42.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlficate Prepared By: 

W k L  

JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Galnes, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 us8 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@vstandards.com website: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
1 .O Inorganic Ventures / N Labs is an IS0 Guide 34-2000 Certified Reference Materhl (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 pglmL Iron In 4.8% (abs) HNOs 2.0 

Catalog Number: 
Lot Number: 
Starting Material: Fe metal 
Starting Material Purity (%): 99.998667 INORGANIC LABS 

Matrix: 

CGFEl0-I. CGFEl0-2, and CGFEl0-5 
X-FE03041 

Starting Material Lot No 23387 DATE RECEIVED: - 
- 4.8% ( a W  t-"3 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

10,041 f 21 VglmL 

1.061 glmL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The fallowing equations are used in the 
calculation of the certified value and the uncertainh/: 

CemedVaka(s} = (51) = rmal 
n . xi= kld&#LIEJreB98 

@IK 

n =  nwbefdrwasErmts 

(Most c m n  am the smsfromhstrmrtal masuretrent, 
weighing, dikrtlon to vdune, and the axed urcr reported on t he 
ldlsT SWerUfkate of anatysis.) 

Uncertainty (3 =&E ES = The snmatkn d dl dgnlficant Bstt?€4ed errors 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence Interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confinnation of the accuracy of this CRM. 

TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 0.10) - This IV product is Traceable to NlST via direct compahon to NlST SRMs. The uncertainties for each certified vatue are 
reported, taking into accwnt the SRM uncertainty error and the measurement, weighing and volume dilution wrufs. 

4. Assay Mettrod #I 10,041 f 21 UglmL 
EDTA NIST SRM 928 Lot Number: 880710 

10,017 f 40 UglmL 
ICP Assay NlST SAM 3126a Lot Number: 000606 

4.0 

Assay Method 112 

mailto:ivsales@vstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALlBRAllON - All balances are checked daily using in-house procedure number 61MM.001. The W h t s  
used for testing are annually compared to m a r t  Scale Corporation's master weights and am traceable to the National 
Institute of Standards and Technolo~y (NIST). The NIST TraceabUity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. AII analytical balances are callbmted e v w  4 months by m a r t  Scale Cap. of 
South Amboy. The balances are calibrated with a dass 1 and/or dass 2 analytical weight set. Thew3 wights are tested 
annually by a NlST I N V W  acaedited calibratian lab. The NlST lest number Is 822/260017-98. 

THERMOMETER CALISRATION - The t h e m e t e r s  used in the determination of the final densitlets are calibrated vs Standard 
hennometer No. 903-2680 which was &ed In accordan- wlth the procedures outlined by ASTM E77-87 and NIST 
hograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,17624O/f'14452,176240. The 
inhouse procedure No. is 2-W-001 .Themeters  which are not calibrated vs standard thermometer No. 903-2680 are 
hCe8bk to NlST Identification Nos. 92564,119016,471047 and NlST test repart Nos. 811/258522.811/2557078, and 238090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 la used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPMS AND ICP-OES IN lrglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result horn the most sensitive 
method for each element, is reported below. Sdutlons tested by ICP-MS were analyzed In an ULPA-FHtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles dawn to 0.3 pm. 

0 < 0.00270 

M Sb 0.00211 

M Ba 0.04213 

M As 0.04213 

Q Be < O.ooOo5 

M Bi < 0.00169 

Q 6 < o . m  
M < 0.01264 

Q ca 0.03107 

! Ce 0.02107 

M CS < 0.00126 

!d 0 C 0.02107 

Q 0.01195 

?1! CU < 0.02528 
M - Checked by ICP-MS 

!!d 0.02528 

M Er 0.02107 

M Eu < 0.01264 

M Gd 0.00421 

M 0.00421 

1 -  
M Au < 0.01264 

- M Hf '0.00843 

M Ho < 0.00211 

!!!! In < 0.04213 

M Ir 0.02107 

s Fa 

M La < 0.00211 

M Pb e 0.01264 

0 Li < 0.00003 

M LU < 0.00169 

Q Ms 0.00008 

P Ml< 0.05000 

P Hg < 0.01100 

M 0.00843 

!!! Nd < 0.00843 

P Ni e 0.00230 

M Nb < 0.00211 

n 0s 

M Pd < 0.02107 

! P  

!!!! Pt 0.00843 

Q K 0.00239 

6.0 INTENDED USE 

0 - Checked by ICP-OES 1 - Spectral InWmnce 

M Pr 0.00126 

M Re 0.00421 

M Rh 0.00421 

M Rb < 0.00421 

M Sm 0.00421 

M RU 0.00843 

M SC 0.04213 

M se < 0.03371 

Q Si 0.01673 

&I 0.00843 

Q Na 0.00956 

M Sr < 0.002ii 

M Ta c 0.02949 

Q S 0.07200 

n - Not Checked For 

M Te 0.12640 

M fb < 0.00126 

M TI 0.00421 

M 0.00421 

M Tm e 0.00169 

M e 0.21066 

M Sn 0.02107 

M W 0.04213 

M u *0.00843 

M v (0.00843 

M Yb 0.00421 

M y < 0.16853 

M 0.08761 

a < 0.02107 
6 - Solution Standard Element 

For the calibration of analytical instruments induding but not limlted to the Wowing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validatian of analytical methods 
For the preparation of W n g  reference samples' 
For interference studies and the determination of conecfion coeffidents 
For detectbn lhit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - please refer to the endosed Material Saftey Data sheet for infomation regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure N - M P W  and is guaranteed to be homogeneous. 

10.i IS0 9001:2000 Quality Management System Registration - QMI CeftIftcate Number Of0105 
Recognkd by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexlcana de Acreditadon. a.c.(EMA) 
Members of IQ Net International Certiflcatlon Network: 
Argentina (IRAM), Australia (QAS), Austiia (OQS), Belgium (Avlnter) , BrarH (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Oenmark (OS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOn, 
Hungary (MSZT), Ireland (NSAI), Israel (SII). Italy (CISQ), Japan (JQA), Korea (KSA-QA). Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemlcal Testlng -Accredited A2LA Certificate Number 883.01 
10.2 I S O l l d  17025. - I999 "General deguirements for the Competence of Testing and Callbratlon" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredlted A2LA Certificate Number 883.02 
A2L.A Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK). Finland (FINAS), France (COFRAC), Germany (DAR), HMlg Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL). Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (W), Norway (NA), 
POrtUgaI (IPQ), Singapore (SACSINGUS), Spain (ENAC), Swden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United Stales (NVW) (Ice0 ES) 

10.4 10CFRSO Appendlx B - Nuclear Regulatory Commlsslon - Domestlc Licenslng of Production and Utllkation~acllitles 

10.5 IOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compllanca 

10.6 MlLSlD45662A (ObsoIeWObsewed) 
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I 1  -0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .l iV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under envlronmentally conbdled and monitored conditions wiil m a i n  within the spea'tied uncertainty 
range. Shelf Ilfe is limited primarily by transpiration (loss of water from the solution) and infrequently. by chemical instability. 
Transpiration studies (PSW1020) of chemically-stable solutions performed at lnarganlc Ventures I N Labs indicate a CRM 
shelf-Hfe of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM inweases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful Ilfe. 
Inorganic Ventures I IV Labs mm with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certlfication Date: July 22, 2004 

Expiration Date: 

lCiliciS 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared BF Nick Maida, QA Administrator 

Certifying OfRcer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / I v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@itandards.com website: www.ivstandards.com E l  cert i f icate  of a n a l y s i s  
I .O Inorganic Ventures I N Labs k an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #88392. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and labei(s), IS0 Guide 34-2000 'Quality System Guidelines for the Produdion of Reference Materials," 
and IS0  Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 UglrnL Copper in 2% (ab) HNOs 2.0 

Catalog Number: 
Lot Number: 

CGCU1-I, CGCUl-2, and CGCU1-5 
X-CU02067 

Certlfled Concentration: 

Certified Density: 

1003 f 3 ug/mL 

1.01 5 g h L  (measured at 22' C) 

The Certified Value is the wet assay value. The following equations are used in the calculations of the certified value and the 
uncertainty: 

OertifiiVahEQ =L 
@I) = mBan 

Uncertainty (4 =&,w. ~q=Theaarmatbndall~iantsstirretedms 

n * XI = h&W results 

Q'O 

n =  nurt3erdrmawments 

(Most c m  awthe ararsfrminstrurerRd w a r n  
we$Mn& dilution to v d u m ,  md the fixed arcr reputed on t he 
NlST swI"EwtTkate d anatysls.) 

The Independent samples t-test was used to determine if there Is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement 
confirmation of the accuracy of thii CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
- 7'- of the result of a measurement or the value of a standard whereby it can be related to stated referanoes, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, deAnitlon 6.10) - This IV product Is Traceable to NlST via dlrect comparison to NlST SRMs. The uncertainties for each certified value am 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution e m .  

a 

4.0 

4.1 Assay Method #I 1003 f 3 pglmL 
EDTA NlST SRM 928 Lot Number: 3921 10 

1001 f 2 pglrnL h S 8 y  Mathod #2 

ICP Assay NlST SRM 3114 Lot Number: 891611 

mailto:ivsales@itandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - Ail balances are checked daily using in-house plocedwe number 51M 
used for testing are annually compared to Gerhart Scale Corporation’s master webhts and are traceabie to the Natlonal 
lnstrtute of Standards and Technology (NIST). The NlST TraceabiUty numbers are 892476 - class 1 and 692476A - Class 2, 
The NlST test number is 822/260017-98. All analytical balances are calibrated eveIy 4 months by G e b r l  Scale ~ I P .  of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These welghts are tested 
annually by a NlST I NYLAP accredited callbrauon lab. The NlST test number Is 8221280017-98. 

THERMOMETER CALlSRATlON - The thermometers used in the determination of the final denslties are c a l i b d  vs standard 
thermometer No. 903-2680 which was certified In accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NIST Test Nos. and SM Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. Is 2-QC-001 .Thermometers which are not calibmted vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 8111258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-Qcoo2 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TIWI) DETERMINED BY ICPMS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result frwn the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were anaiyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pm. 

P < 0.00090 

M Sb < 0.00252 

hd < 0.05045 

!d Ba C 0.05045 

hd Be < 0.00252 

M B1 < 0.00202 

- M < 0.35312 

!d < 0.01513 

9 Ca o . m i i  

!!! 0.02522 

M cs < 0.00151 

hd Cr 0.02522 

M co < 0.01513 

M - Checked by ICP-MS 

6.0 INTENDED USE 

M < 0.03027 

M < 0.02522 

hd Eu < 0.01513 

M Gd < 0.00504 

M Ga .c 0.00504 

!d a < 0.03027 

h! Au < 0.01513 

M Hf < 0.01009 

M In 0.05045 

Q Fe o.ooos 
M La 0.00252 

- M Pb o.Ooo50 

M < 0.00252 

- M Ir < 0.02522 

0 - Chedted by ICP-OES 

Q u 0.00002 

M Lu < 0.00202 

P Ms o.oooo1 

M Mn C 0.02018 

Q Hg c o.oi50o 

M Mo < 0.01009 

M Nd 0.01009 

M Ni < 0.04036 

M Nb 0.00252 

- n O s  

M Pd < 0.02522 

Q p 0.00260 

M Pt < 0.01009 

42 K < 0.00180 

i - Spectral Interference 

I 

h! < 0.00151 

M Re < 0.00504 

Y Rh c 0.005w 

M Rb 0.00504 

M Ru < 0.01009 

M Sm < o.o05(w 

M Sa 0.04036 

0 si < 0.00340 

M A0 < 0.01009 

Q Na 0.00044 

M Sr < 0.00252 

I I S  

b! Ta < 0.03531 

n - Not Checked For 

M Sc < 0.05045 

M Te 0.15134 

M Tb < 0.00151 

M 0.00504 

M Tm 0.00202 

Q Sn 0.00439 

M 0.25223 

M Th < O.Oo504 

M w 0.05045 

- M U < 0.01009 

e v < 0.00300 

M yb c 0.00504 

M y 0.20178 

M zn < 0.10089 

M a 0.02522 
s - S o l u ~  standard Element 

For the calibration of analytical Instruments lndudtng but not limited to the following: 
ICP-MS. ICP-OES, FAAS, GFAA. XRF, and DCP 
For the validation of analytical methods 
For the preparation of “working reference sampled 
For interference studies and the determination of correction coeffidenb 
For detection limlt and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL' 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - piease refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This sdution was mixed according to procedure IV-MPM-004 and is guwanteed to be homogeneous. 

10.1 I S 0  9001:2000 Quality Management System Registration - QMl Certlfiurte Number 010lOS 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Cwndl of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon. a.c.(EMA) 
Members of IQ Net lnternatlonal Certification Netwm: 
Argentina (IRAM), Australia (QAS), Austria (WS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hang K o n g  (HKQAA), 
Columbia (ICOKTEC), Czech Republic (CQS), Denmark (DS), Fh\fand (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hunaaw IMSZT). Ireland (NSAI). Israel (SII), Italy [CISQ). Japan (JQA), Korea (KSA-QA), Netherlands (KEMA). Notway (NCS), - .  
P o l a n d F k  Porhrgal (APCER Singap&e (PSb), Slovenia (SIQ), Spain (AENOR). Switzerland (SQS) 

-Chemical Testing - Accredited AZLA Certificate Number 883.01 
10.2 ISO/IE 1702 - 1999 "General kequirements for the Competence of Testing and Calibration" 

10.3 lSO/IEC Guide 34 - ZOO0 "General Requirements for the Competence of Reference Material PmdUCerO" - Reference Materials Production -Accredited A2LA Certlflcete Number 883.02 
A2LA Mutual Recognttion Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech RepuMlc 
(NAO). Denmark OANAK), Finland (FINAS), France (COFRAC), Gennany (DAR). Hans K- (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Nelheriands (&A). New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Slngapwe (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Ktn- (UWS) 
and United Stat- (NVLAP) (ICBO ES) 

10.4 1OCFRSO Appendix B - Nuclear Regulatopy Commlsdon - Domestic LicensinQ of Production and Utilization Facllitiw 

10.5 lOCFR21 - Nuclear Regulatory Commission .I Reporting Defects and Non-Cmpllsm 

10.6 MILSTb45662A (ObsoIeWObserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 -1 N Shelf Life -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specifled UnceMnV 
range. Shelf life is limited primarlty by transplratim (loss of water from the solution) and infrequently, by chemical instability. 
Transptration studies (P-SW1020) of chemically-stable sdutions performed at Inorganic Ventures I IV Labs indicate a CRh4 
shetf-life of four years  for solutions packaged in so(knL low density polyethylene bottles. When stored under spedai conditions 
that minimize transpiration and instability, the shelf llfe can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routtne laboratory use of a CRM increases banspiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful IMt. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that sdution standards be 
assigned a one-year expiration date. 

Certiflcation Date: August 16,2004 

Expiration Date: 

* li20G6. 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFlCERS 

Certlficate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines. Chemist, Senior Technical Director 

1 

! 
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I n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 087Ol usa 
phone: 800-669-6799 732-901-1900 4 fax: 732-901-1903 

e-mail: ivsales@vstandards.com website: www.ivstandards.com 

c e r t i f  iea t e o f a n a l y s i s  
m 

1 .O Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Cettificate #88342. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 VglrnL Molybdenum in H20 tr. NH40H 2.0 

Catalog Number. 

Starting Material: (NH4)6Mo7024xH20 

cGMOI-I, CGMO1-2, and CGMO1-5 
Lot Number: X-MOO2004 

Starting Material Purity (%): 99.995645 INORGANIC LABSIRAD M LABS 
Starting Material Lot No 23221 
Matrix: DATE DATE EXPIRED: RECEIVED:- -#&&~~~~&~~ 1 7s=---- H2° tr- NH40H DATE OPENED: 

-- XMOHG: soso-- 
3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1002 f 3 pg/mL 

0.998 glmL (measured at 22" C) 

The CertMed Value is based upon the most precise method used to analyte this CRM. The following equations are used in the 
calculation of the certihd value and the uncertainty: 

cert~ied Vake (s) = & 

Uncertanty (9 = zr&,m= 

64 = rmil 

n =  WdmeasuFmrmts 
LS = The sunmation d dl SipKiiant Ss#med ems. 
(Most c m n  am the srorsfrominstrurn3rtaJ m e a a a m  
weighing, dilulion to volure, and the fixed mu reported on t he 
NlsT certrkate d anabsts.) 

n Kl= individual malts 

tr#= 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the vaiue of a standard whereby it can be related to slated references, Usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM. 2nd 
ed., 1993. definition 6.10) 
0 This IV product is Traceable to NtST via direct comparlson to NlST SRlub. The uncertainties for each certW Value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1000 pgImL 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 

Assay Method #2 1002 f 3 iJglmL (Avg 2 runs) 
ICP Assay NIST SRM 3134 Lot Number: 891307 

mailto:ivsales@vstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

Y *  

BALANCE CALIBRATION - All balances are checked daily using in-house pmcedum number 6-IMM-001. The WebhtS 
used for testing are annually compared to Gerhart Scale Corporation's master weights and am traceable to the National 
Institute of Standards and Technokgy (NIST). The NlST Traceability n u m b  are 692476 - Class 1 and 692476A - C b S  2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are c a l i t e d  with a class 1 andlor class 2 analytical wight set. These 
annually by a NIST / NVLAP accredited calibratkm lab. The NlST test number is 822/280017-98. 

THERMOMETER CALIBRATION - The thermometers used In the determination of the final densities are calibrated vsstandard 
thermometer No. 903-2680 which was c e ' r i  in accordance with the proceduw outlined by ASTM E77-87 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos,: 769543,217368/769543,217368/p14452,1762401p14452,176240. The 
in-house procedure No. is 2-QC-001 .Thennometers which are not calibrated vs standard thermometer No. 903-2680 am 
traceable to NIST Identificstion Nos. 92564,119016,471047 and NIST test report Nos. 8111258522,81112557078. and 236090. 

GLASSWARE CALJBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glasswam used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Soluticjils tested by ICP-MS were analyzed in an UlPA-Filtemd Clean Room. An 
ULPA-Filler is 99.9985% efficient for the removal of partides down to 0.3 pm. 

M w 0.01202 

M Er 0.01002 

M Eu < o.Oo601 

M < 0.00200 

M Ga < o.ooz00 
M < 0.01202 

M Au 0.00601 

M Hf < 0.00401 

M Ho o.00100 

M In < 0 . 0 ~ 3 ~  

M Ir < 0.01002 

- 0 0.50000 

M La < 0.00100 

M Pb < 0.00601 

$2 Li < o.oi000 
E Lu o.oO08o 

P Mo < 0 . o m  

M Mn 0.00801 

1 Hg 

& M a  

Q Nd < 0.05000 

M Ni < 0.01603 

M Nb 0.00100 

E -  
M Pd < 0.01002 

j P  

M Pt o.oO401 

P K 0.03500 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral interference 

1 Te 

M Tb < 0.00060 

M n < 0.00200 

M Th 0.00~00 

M Tm < 0.00080 

M Sn < 0.01002 

Q Ti < 0.00500 

b! w 0.03907 

- M U < 0.00401 

M v 0.00401 

M yb < 0.00200 

- M Y 0.08014 

M zn 0.04007 

M Zr 0.01002 
s - Solution Standard Ekment 

For the calibration of analytkal instruments including But not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA. XRF, and DCP 
For the validation of analytical methods 
For the preparatbn of "working reference samples' 
For interference studies and the determination of correction c0eff)CientS 
For detection limlt and linearity studles 
For additional intended uses, contact IV Technical Staff 



010263 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERlAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAfARDOUS INFORMATION - piease refer to the endosad Material saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 01010S 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Netwoe: 
Argentina (IRAM), Australia (QAS), Austria (80s). Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbla (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS). France (AFAQ), Germany (WS),  Greece (ELOT), 
Hungary (MSt-f), Ireland (NSA)). Israel (SII). Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), N o m y  (NCS), 
Poland PCBC Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Swiberiand (SQS) 

- Chemical Testing -Accredited A2LA Certificate Number 883.01 
10.2 ISOIIE& 1702k - 1999 "General Requirements for the Competence of Testlng and Calibration" 

10.3 ISOIlEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Pmductlon - Accredited A2Lh Certificate Number 883.02 
A2LA Mutual Recognltion Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKWBE), Canada (SCC), Chi= Taipei (CNLA), Czech Republk 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR). Hong Kong (HKAS, Ireland (NAB), Italy (Srr) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (W), Nomay (NA), 
Portugal (IPQ), Singapore (SACSINGUS). Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 

10.4 10CFRM) Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.6 1OCFRz1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

and United States (W) (Ice0 ES) - 

10.6 MILSTD46662A (Obsolete/Observed) 



010264 11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitod conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water ftom the solution) and Infrequently, by chemical instObil&- 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I iV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5oOnL low density polyethykm bottles. When stored under special mdltions 
that minimize transpiration and instabitii, the shelf life can be extended past this Wit. 

11.2 Expiration Date -The date afler which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of covtemination whkh affect the integrity of the CRM and HrnR its useful life. 
lnorganlc Ventures I IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: May 26,2004 - 
1 l2006- 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthen, QA Administrative Assistant 

Certificate Approved By: Katslin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technic81 Director 



transported and stored under laboratory conditions. 

Catalog Number: CRDL-1 Lot NO.: 27-175AS 
Description: 
Matrix: 5% Nitric Acid/T.r-TART- HF. 

Contract Required Detection Limits Standard 

This ASSURANCE 'certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

The CRM is prepared from high purity single element concentrates of individual elements using 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by JCP Spectrometer: 

Element Labeled Measured NIST Element Labeled Measured NIST 
(mg/L) (m&) SRM (mg/L) (mg/L) SRM 

Sb 
c o  
V 
Ni 
cu 
zn 
Mn 
Ai3 

120 
100 
IO0 
80 
50 
40 
30 
20 

119.77 3102a 
99.69 3113 
99.90 3165 
80.05 , 3136 
50.71 3114 
39.69 3168a 
30.05 3132 
19.87 3151 

.- 

As 20 20.01 3103a 
Cr 20 19.94 3112a 

20 19.95 3158 TL 
Be 10 9.98 3105a 
Cd io 9.99 3108 
Se 10 9.98 3149 
Pb 6 5.99 2128 

Spex Reference Multi: Lot #5-242VY, 17-87AS, 4-29BD-REF 

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single component exceeding +/- 2%. This guarantee is valid for a period of 
one year from the date of certification only when the material is kept tightly capped and 



Beport of Ctrtifihfiim 
n i a  Certified Reference Material has been prepared and certified under an 1SO 900 1 system consistent with the foUowmg 
guides: 
Guide To The Expression Of UnCertainty In Measurement 1995 
EURACHEM/CITAC Ouide: Quantifying Uncertainty in Analytical Mcasurment - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materiab. 
IS0 Guide 17025: Certification of reference matcrhk general and Statistical pfinciples 
IS0 Guide 3 1 : Contents of certificates of rderarce materials 
NIST Technical Note 1297 
fLAC-Gl2-2oOO: GuideIiacs for the requirements for the competence of refuence materia& producers 
ISOIREMCO N280 
Material Source: 
All anatyteS and matrix materials are obtained and verified by SPM certiprrp fimn prcqualified vendm 8s per IS0 9000 
guideimes. Vendor identifications arc proprietary, however sources of all materials uscd in the prepdon and testing of 
SPEX Cwtiprep CRMs BTC tracked and docamented. For furthtr infomration contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat form or dihtod seriaUy with matrix of 8 purity at M grcatcr than the p d y  o f  the 
original matrix solution. If dilution is requked the diluent must be compatible with dl certified analytes and contab 
stabilks appropriate for the period of iutended usc. The CRM can also be used as a spike or with a spikt, again With 
appropriate compatibility considerations. All solutions should be tlioroughly d e d ,  by shakmg, prior to use and never 
pipettcd direaly from the bottle. All rmrfaces that m e  in contact with the solution must be thoroughly cleaned and 
leacbed prior to use. Diitions should be performed only with Class A volametric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materids, equipment, 
mdytkal hstmmcntation and personnel have been qualified prior to use. The highest parity acids appIjcable, 18 megohm, 
double deionized water, acid-leached triplerinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM bas been confirmed by proccduns consistent with IS0 guide 17025, ISOfREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been a n d p d  for the 
certified values by procedures consistent with the intended use of the CRM. 
?he mathematical cxprtssion k,,=b is employed to determine tho sampling she 
S nlative standard deviation in % for one compomit of the sample. Qe. The subsampling uncertainty) 
m = the subsampling mass 
IC,- mass of sub-sample neccSSafy to ensure a relative sub-sampling uror of 1 % (68% confidence IcveI) m a single 
detenniaaton 
Statistical estimator and Confidence h i & ;  
The certified value ‘x’ listed on &e r e y m  of this document is at &e 95% Sevel of confidence and can be expressed as 
X = x+/-U where X =Tme value (Labeled Value), U= Expanded unmtahty 
U-ka, whwe k 2  is the coverage factor at tbe 95% confidence Iwd 
U, is obtained by combining the individual element standard unccrt~hty components I& and u, b? 
Certification Traveler Report. 
AIl certified values reported were derived from Traveler Report (Spcx CcrtiPrep’s traceability documentation) identified by 
the lot numbex of this CRM. For finthcr infoxmation contact CRM Sales. 
Legal Notice: 
SPEX CertiP&cp reference materials arc not for any cosmetic, drug or household application and an to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX Ortiprep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligmce, or otherwise, with mpect to this RM shan be greater 
than the purchase price. In no event shall SPEX c e r t i p ,  Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

. .  
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i n o r g a n i c  v e n t u r e s  / i v  I a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-961-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

0 1 0 ~ 6 7  
cer t i f i ca te  of a n a l y s r s  

1 .a 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

# 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Tin in H20 tr HNO3 tr HF 
. .* 

Catalog Number: 
Lot Number: Y-QSN0114O 
Starting Material: Sn Shot 
Starting Material Purity (%): 99.999438 

Starting Material Lot No GUM23 
Matrix: 

CGSN1-1, CGSNl-2, and CGSN1-5 

H20 tr HN03 tr HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 994 f 4 pglmL , 

Certified Density: 0.998 glmL (measured at 22" C) 

The Certified Vatue is based upon the most predse method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified VdbC (5) * & (5) = mean 
n xt = individual results 

n =number of measurunenb 
c, The summrtion d dlsignHlcrni rrtlmdted errors. 
(Most oornmon ate the enws !#om hrtrum.ntr1 me#urmurt. 
welghing, dilution to volume. Jnd thr fixed orfor reported on the NlST 
SRM oertiflcstc of a n a h  k .) 

U n o e r t i  nty (k) - 2 K cs$] *r 

(n) 

TRACEABILlTY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
' Property of the result of a measurement or the value of a standard whereby I1 can be releted lo staled references, usually 
national or international standards, through an unbroken chain of comperlaons all hovlng Ctaled uncerta(ntles.' (IS0 VIM, 2nd 
ed., 1993. definition 6.10) 
* Thk IV product is Traceable to NIST via direct comparison lo NlST SRMs The uncortnlnliss lor each certified value are 
reported. taking Into account the SRM uncertainty e m  and the meeiuremenl. wbhlnq end volume dllution errors. 

4.1 Assay Method #I 994 & 4 pghL (Avg 2 runa) 
ICP Assay NlST SRM 3161a Cot Number W5lO? 

Assay Method #2 998 pglmL 
I 

Gravimetric NlST SRM Lot Number. Sea $hc 4 r7 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhatt Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 82Z260017-98. All analytical balances are calibrated every 4 months by Gerhatt Scale Corp. of 
South Amboy. The balances are calibrated with a dass I and/or class 2 analytical weight set These weights are tested 
annually by a NIST I NVLAP accredited callbration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the Rnal densities are calibrated vs Stantl;iiiI 
thermometer No. 903-2680 ~ i c h  was cedifed in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452, 176240. T h .  
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NET test report Nos. 811/258522,811/2557078. and 23(ill'Nl 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality conlrol of Custom Grade Standards. 

010268 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pgImL 
Custom-Grade solutions are lested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensilivi. 
method for each element, is reporled below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. Ari 
ULPA-Filter is 99.9985% efficient for the removal of paNdes down to 0.3 pm. 

1 - 0 0.00050 

0 Sb c o.oiooo 
M AS 0.02009 

0 Ba c o.00070 

M Be < o.00100 

!!d Bi 0.00080 

0 B c 0.01200 

I 0 Cd 0.00009 

I '  (-21 '- 0f)QlW 

M Ce < o.01004 

!! CS C 0.00060 

M Cr < 0.01004 

0 c o  0.00200 

!!.! CU < 0.01205 
M - Checked by ICP-MS 

6.0 INTENDED USE 

M DY < 0.01%05 

- M Er < 0.01004 

E Eu c 0.00603 

E Gd c 0.00201 

M Ga 0.00201 

- M Ge < 0.01205 

- M Au < 0.00603 

M Hf c 0.00402 

k! Ho < o.00100 

M In c o.02009 

M Ir .C 0.01004 

0 Fe < o.ooiio 
M La c O.OOIOO 

- M Pb 0.00593 

0 - Checked by ICP-OES 

- 0 Li c 0.00002 

M LIJ 0.00080 

0 0.00003 

M Mn < 0.00804 

0 Hg < 0.01500 

M Mo < 0.00402 

M Nd 0.00402 

0 Ni 0.01000 

!4 Nb < o.ooioo 
- n Os 

M Pd < 0.01004 

- 0 fJ < 0.00500 

M Pt 0.00402 

- 0 K < 0.00200 

i - Spectral Interference 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS. GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Working reference samples" 
For interference studies and the determlnatlon of correction coefficients 
For detection limit and linearity studies 
For addltlonal intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage& Handing -Keep tifllytlyeeled hen not in use. Store and used 20 k 4'C. Do not pipet kom mntdner. D O  
nat return portions rem wed for pipetting to container. 
A t d c  WeigR Valence; Cmrdnsbion Number; Chemical Fomin SoIJiOn- 118.710; +4; 4,561 7,L? Sn(0H)fP 
Chernical Compatibility- Soluble in HCI and dlute HF I HNOz &ad neuh'al to basic media. Undable at ppm levels 
vl(thmetalsthatwouldprllF~av\ey. fl.e.Donot mix~hPIkaCnecrRareEwthsorhighlevelsoftransltonalcme~s 
unlewthey arc OuMinated.) StatJe Mh most inorganic anions provided it is in the chemical form show abwe. 
Stability- 2-100 ppb levelsstable (done ormixed Mh all other metals thd we at comparable I-) a s t h  Sn(0HbFv 
for 1 year in 1% HNOaILDPE container. 1-10,000 ppm dngle element solutions asthe Sn(OH>Fr chemically stable fcr 
yearsin 2-5% HNOaltrace HF ina LDPE container. 
Sn Containing Samples (Preperation and Solution) -Metal (Solthle m HF /HNOs w HCD; O%j&s - SnO (soluble in 
HCI), SnOz -wry resistant to all *Ids induding HF(Fusion vrith equal palts of Na€Oiand S. It Is then sollble in \nater or 
dilute adds asthe thlastannate.] AIloys Vreat first 0.1 g vith 10 m i  m. HzSCbto botling until the dloy dsintegwtes 
and neatiy all of the sulfuric add i s  expelled. Then add 100 mL 0 2  free w te r  and 50 mL of c m  HCI or transfer to a 
plastic container andadd 1 mL HF in either mse nwming q2ntlyto bnrg akout solutlon.~ OrgarticMatrices(Vddiltyand 
precipitation ofthe insduble stmrkodde are problems. Conslltetion ofthe Iltwature sholld be made forirdi&lual 
matrices I S n  cunpamds.) 
P d h c  SpectrOscopic lrfarratim (ICP-OES D.L.8 are gum as 

ICP-OES 189589 M 0.03 10.003 vahL  1 ion 

010269 

uiew): 
7 * - _  'W F- ptder ~ u r d e r l i n e d i n d i c r t e s  severe) 

ICP-OES 242.949nm 0.1 10.01 wknL 1 
ICP#IS 120amu 5 PPt n/a M 

' *  
HF Note: This standard should not be prepared or stored in glass. 

H m R D O U S  INFORMATlON - please refer to the enclosed Material Saftey Dab sheet for infturiiiiftorr r c t c ~ w l h ( i  fhv. ( ; I * f i+ f  

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is <luar;irittwl to l i t ?  ~ I I ~ I ~ I ~ ~ , I ~ ~ ~ I ~ ~ ~ ~ ~ I ~ .  

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0  9001:2000 Quality Management System Registration - QMI Cortlflcnln Ntrmlmr 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Acredltacion, a.c.(EMA) 

. 

Members of IQ Net International Certification Network 
Argentina (IFtAM), Australia (QAS), Austria (6QS),  Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICOMEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT 
Hungary (MSZT). Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

!!!i?!F 10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing -Accredited A2LA CertMcate Number 883.01 

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belglum (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO). Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNU), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
POItugal (IPQ), Slngapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (rcso ES) 

10.4 10CFR50 Appendix B -Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and NonCompliance 

10.6 MtLStD45662A (Obsoiete10bsewed) 



010270 11 .O DATE OF CERTIFICATION AND PERIOD OF VALlDlTY 

11.1 IV Shelf Llfe - The period of time during which the mcenbation of the analyte(s) in a property packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the spedfied uncertainty 
range. Shelf life is limited primarily by transpiraUon (lass of water from the solution) and infreguentty, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions p e r f m d  at Inorganic Ventures I 1V Labs indicate a CRM 
shelf-life of four years for soluuons packaged in 5OO-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit 

11.2 Explfation Date -The date after which a CRM should not be used. Routine laboratory use of a CRM Increases transplraUon 
losses and the chance of contamination which affect the integrity of the CRM and ti-mit Its useful lie. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' 6commendatkm that solution standards be 
assigned a one-year expiration date. 

Certification Date: February 01,2005 
maEm 
- 0112006- 

. Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

Certlfylng Officer: Paul Gaines, Chemist. Senior Technical Director 

I 

.-. 

i . 
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1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certlfied Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM 

Catalog Number: 
Lot Nurn ber: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

' .+ 

# 
Custom-Grade 10000 pg/mL Scandium In 5% (abs) HNO3 

CGSC10-1, CGSCl0-2, and CGSC10-5 
XSC02061 
Sc203 
99.996918 

5% (abs) HNO3 
BSC-632-1-5736 

CERTIFIED VALUES AND UNCERTNNTIES 

Certified Concentration: 

Certified Density: 

10,007 f 21 VglrnL 

1.071 glmL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certlfkd value and the uncertainty: 
Oerttfied Value (s) = 

Uncertainty (9 =&E 

(si) = mein 

n = mrrbercfmasaemts 
1s = The sumnation d dl signifiiarrt estirrated ermrs 
(Most c m  aie the errorsfrmhstrumntal m ~ a 5 u ~ e m n t ,  
weighh dilution to vokme, and the fixed arm reported on the 
NtST SW-certificate of natfsls.) 

n X I =  indivkfualresugs 

to'" 

The independent samples t-test was used to determine if there is agreement between the abovs assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated Uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
"Property of the result of a measurement or the value of a standard whereby It can be related to stated references. usually 

national or lntematlonal standards, through an unbroken chaln of comparisons all having stated uncertainbles." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) - This IV product is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.t Assay Method #l 10,005 f 26 pglmL 

' Assay Method #2 10,007 f 21 pglmL 
ICP Assay NlST SRM 3148a Lot Number: 7921 11 

EDTA NlST SRM 928 Lot Number: 880710 

INORGANIC: LAES/RADCHEM LABS 
DATE EECE I VED : -.-?(~LI-LT~ _I-._I 
DATE EXFIRED:- \ t-\s?kz---_- ,7,- - - 
DATE OPENED : 1.. b> - - - - *--- 

mailto:ivsales@ivstandards.com
http://www.ivsWndards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NtST test number is 822/260017-98. All analytical baiances are calibrated every 4 months by Gerhart Scale C o p  of 
South Amboy. The balances are calibrated with a dass 1 andlor dass 2 analyllcal weight set. These weights are tes 
annually by a NIST I NVLAP accredited calibratlon lab. The NlST test number is 822/260017-98. 0 1 0 f i  2 
THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
t h e m e t e r  No. 903-2680 which was cerUfied in accordance with the procedures ouUined by ASTM €7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543.2173WP14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST IdentiRcation Nos. 92564,119016,471047 and NIST test report Nos. 8111258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic Impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, Is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 vm. 

' 

s 
T. 

0 c 0.0010ilb 

M Sb c o.oO05o 

4 AS C 0.00997 

M Ba c 0.00997 

M Be < 0.00050 

M Bi 0.00040 

M B < 0.06976 

M Cd 0.00299 

- 0 Ca 0.11500 

M Ce < 0.00498 

M cs 0.00030 

0 Cr 0.00470 

M 0 3  0.00299 

CU < 0.00140 
M - Checked by ICP-MS 

' 0 K o.iooo0 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Te c 0.02990 

b! Tb < 0.00030 

3 TI < 0.00100 

- M Th 0.11759 

M Tm c o.oO04o 

M Sn c 0.00498 

0 Ti c 0.00100 

b! w < 0.00997 

M u c 0.00199 

- M V c 0.00199 

M Yb 0.00100 

0 y < 0.00100 

Q Zn 0.00600 

- 0 0.23000 
s - Solution Standard Element 

For the calibration of analytical instruments induding butnot limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
Far the preparation of "working reference samples' 
For interference studies and the determination of cMlgd/on coeftlcients 
For detection limit and linearity studies 
For additional intended uses. contact IV Technical Staff 
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7.0 INSTRUCTIQNS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

# 
8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This sdutlon was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 
~ .e 

10.1 

10.2 

10.3 

10.4 

10.5 

IS0 9001 :ZOO0 Quality Management System Registration - QMI Cekificate Number 010105 
Recognized by: 
Registrar AccredltaUon Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (bas). Belgium (Avlnter) , Brazil (FCAV). Canada (QMI). Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Nethedands (KEN), Norway (NCS), 
Poland PCBC , Portugal (APCER Singapore (PSB), Slovenia (SIC!), Spain (AENOR), Switzerland (SQS) 
ISOIIE & 5  1702 - 1999 "General kequlrernents for the Competence of Testing and Calibration" - Chemical Testing -Accredited A2LA Certificate Number 883.01 

ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certlficate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA). Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA). Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA). Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IAN). Norway (NA), 
Portugal (IPQ), Singapore (SACSINGLAS). Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 

1OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

IOCFWI - Nuclear Reguiotwy Commission - Reportlng Defects and NonCompiiance 

and United States (W) (ICBO ES) .- 

10.6 MILSTD45662A (Obsoiete/Obrerved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALlDlTY 

- w- w -  

11 .I IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wlll remain within the speMed uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the sduhion) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5oo-mL low denstty polyethylene bottles. When stored under special conditions 
that minimize transplratlon and instability, the shelf life can be extended past this limit 

11.2 Expiration Date -The date after which a CRM shwld not be used. Routine laboratory use of a CRM increases transpitatim 
losses and the chance of contamination which affect the integrity of the CRM and ljmit its useful life. 
Inorganic Ventures I IV Labs concurs with stale and federal regulatory agencies' recommendations that solution standards be 
aS6gnPd a one-year expiration date. 

Certification Date: July 01,2004 - 
fl182006 - 

, Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida. QA Administrator 

Cer t i ing  Officer: Paul Gaines. Chemtst, Senior Technical Director 

! 

.". 



Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

... 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Measured NIST Element Labeled Mcasu:ed NIST 
(mgn)  ( m f m  SRM (mfm (wm SRM 

AI 200 
AS 200 
Ba 200 
Se 200 
TL 200 
Fe 100 
c o  50 
Mn 50 
Ni 50 

198.56 
197.01 
199.49 
198.51 
199.25 
98.90 
50.04 
49.90 
50.16 

3101a 
3103a 
3104a 
3 149 
3158 
3 126a 
3113 
3132 
3136 

Pb 
Sb 
V 
Zn 
c u  
Cr 
Ag 
Be 
Cd 

50 
50 
50 
50 
25 
20 
5 
5 
5 

50.06 3128 
48.62 3102a 
39.87 3165 
49.70 316th 
25.15 3114 
19.81 3112a 
4.96 3151 
4.92 3105a 
4.96 3108 

Spex Reference Multi Lot #4-24BD, 2-61BD, 17-55AS, 16-68AS 

7fUU SPFX CertiPren. Inr 
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Tlus Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Gitide To The Espression Of Uncertainty In Measurement 1995 
EURACWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 3.1: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NlST Tecl~nical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matris materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 yo00 
guidelines. Vendor identifications are proprieq.  however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further infonnation contact CRM Sales. 
Instructions for Use: 
Primar?; usage of this CRM is in neat form or diluted serially with matris of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. Tlle CRM can also be used as a spike or with a spike. again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed by shaking, prior to use and never 
pipetted directly froin the bottle. All surfaces that come in contact with the solution must be tlmroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
M.ethod of Preparation: 
Clean laboratoq procedures and techniques have been used througlmt the preparation. All materials. equipment. 
analytical instnunentation and personnel have been quaiifled prior to use. The highest purity acids applicable, 18 megolun 
double deionized water. acid-leached triplc-rinsed bottles, and Class A glassvan l w e  been used in all preparations. 
Homogeneity: 
The Honiogeneie of the CRM has been confirmed by procedures consistent with IS0 guide 17025. ISOREMCO N280 
and ASTM 06362-98 AppendLx X2. Random. replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The matheiiutical espression k,=s'in is employed to detemune the sanipling size 
s = relative standard deviation in YO for one component of the sample. (le. The sub-sampling uncertainty) 
m = the sub-sampling inass 
k, = inass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
defemination 
Statistical estimator and Confidence limits: 
The certified value 's' listed on the reverse of this document is at the 9S% lwel of confidence and can be espessed as 
X = s+/-U \there X =True value (Labeled Value), U= Espanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by coinbining the individual element standard uncertainty components ui and &-&u,~ 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spes CertiPrep's traceabilip documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic. drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep. Inc. of any kind 
whatsoever. whether based on breach of warranty, alleged negligence. or othewise. with respect to this Rh4 shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental. special, or 
consequential danlages. 

Zd 2 
5 \cn 

203 Norcross Avenue Metuchen, NJ 08840 USA 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsalesQivstandards.com websie: M . m m  

cert i f icate  of a n a l y s i s  
1 .O Inorganic Ventures I RI Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer 

Certificate H83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 w'rnLS*ontium In 0.1% (ab.) ~ ~ 0 3  2.0 

Catalog Number: CGSRl-1, CGSR1-2, and CGSRI-5 
Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No: 
Matrix: 

Y-SROI128 
SCO3 
99.999250 

22878 
0.1% (ab#) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1005 f 2 pg/mL 1005 f 2 pg/g 

Certified Density: 1,000 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (I)  = & ( 2 )  = mean 

n = number of measurements 
& = The summation of all significant estimated errors. 
(Most common are the errors from instrumental measurement, 
weighing, dilution to volume, and the fixed error reported on the NET 
SRM certificate of analysis.) 

-. 

n xI = individual results 

Uncertainty = z[CZs,t,W 
(0) ' 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncsrtainties. This agreement is a 
confirmation of the accuracy of this CRM. 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Propem of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or international standards, through an unbroken chain of comparisons all having statad uncertainties." (IS0 VIM, 2nd ad., 
1993, definition 6.10) 
* This N product is Traceable to NlST via direct comparison to NlST SRMs. The uncertaintiis for each cert i fd value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 1005 f 2 pglmL 1005 f 2 pglg 

1006 f 4 pglg 

EDTA NlST SRM 928 Lot Number: 3921 10 

Assay Method #2 1006 2 4 pglmL 
ICP Assay NIST SRM 3153a Lot Number: 990906 

I y3 of 

http://ivsalesQivstandards.com


4.2 BALANCE CALIBRATION- All balances are checked daily using in-house procedure number 6-IMM-001. The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National lnstiute of 
Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NlST 
test number is 8221260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of South 
Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set These weights are tested annually by 
a NlST I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certifeid in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlSTTest Nos. and Std Nos.: 769543,2173681769543,2173681p14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC001 .Thermometers which are not calibrated vs standard thermometer No. 9032680 are 
traceable to NET Identification Nos. 92564,119016.471047 and NET test report Nos. 81 11258522.81 1/2557078, and 236090. 
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4.3 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPMS AND ICP-OES IN pglmL 
CustomCrade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The resutt from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPAFiltered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

GLASSWARE CALIBRATION- In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 

Q *I 0.00011 

Q As < 0.00500 

9 Be < 0.oO009 

M Bi 0.00040 

Q B  <o.o0060 

M Sb < 0.00050 

- 0.00197 

Cd < 0.00297 

e Ca 0.00447 

M Ce < 0.00496 

@ cs < 0.00030 

0 Cr < 0.00080 

M c0 < 0.00297 

M < 0.00595 

M Er < 0.00496 

!! E" < 0.00297 

M Gd 0.00512 

!! Ga < 0.00099 

!d Ge < 0.00595 

h! Au < 0.00297 

h!! Hf < 0.00198 

M Ha < 0.00050 

- 0 In < 0.00200 

Ir < 0.00496- 

Q Fe 0.00044 

M La < o.Ooo50 

- 0 Li 0.00013 

!!?I Lu .c o.Ooo40 

Q Mg 0.00008 

- 0 0.00003 

Q Hg < 0.01500 

M Mo < 0.00198 

b!! Nd ' 0.00198 

0 Ni < 0.00300 

!Y! Nb < 0.m50 

- 0 Pd < 0.00400 

0 p < 0.00480 

M pt < 0.00198 

- n Os 

!!! Pr < 0.00030 

!! Re o.Ooo99 

0 Rh < 0.00600 

Rb 

Q Ru < 0.00300 

M Sm 0.00099 

M sc < 0.00991 

Q Se < 0.05000 

0 si 0.00340 

!!! Ag < 0.00198 

Q Na 0.00149 

- s Sr 

- n S  

0 Te < 0.10000 

M TI -c o.Ooo99 

M Th 0.00099 

Y Tm < o.oO04o 

M Sn 0.00496 

M Ti < 0.04956 

M w < 0.00991 

M Tb < 0.00030 

M " < 0.00198 

M < 0.00198 

- Yb 0.00059 

- o y  <O.oM304 

4 Zn < 0.01982 

e c u  < 0.00140 - Pb 0.00016 Q 0.00170 M Ta < 0.00694 M 2 0.00496 
M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral interference n - Not Checked For s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF. and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples' 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 f '4C. 00 not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordlnatlon Number; Chemlcal Form in Solution - 87.62; +2; 6; Sr(H10)st2 
Chemical Compatibility - Soluble in HCI, and HNOs. Avoid H2S04, HF and neutral to basic media. Stable with 
most metals and inorganic anions forming insoluble silicate, carbonate, hydroxide, oxide, fluoride. sulfate, 
oxalate, chromate, arsenate and tungstate in neutral aqueous media. 
Stability - 2-100 ppb levels stable for months in 1% H N 0 3  I LDPE container. 1-10,000 ppm solutions chemically 
stable for years in 1 - 3.5% HNO, / LDPE container. 
Sr Containing Samples (Preparation and Solution) - Metal (Best dissolved in diluted HNOs ); Ores 
(Carbonate fusion in Pto followed by HCI dissolution); Organic Matrices (Dry ash and dissolution in dilute HCI). 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxlal view): 
Tec hnia WLine Estimated D.L. - Order l&~ Interferences (underlined indicates severe) 
ICP-OES 407.771 nm 0.0004 IO.00006 pg/mL 1 

ICP-MS 88 amu l200ppt n/a 

ICP-OES 421.552 nm 0.0008 I O.ooOo4 pg/mL 1 ion ion U,Ce Rb 010279 
atom Ce 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

M+ 7 2 ~ ~ 1 6 0 ,  "Myb+2, l70~,,+2 1 7 8 ~ f 2  
ICP-OES 460.733 nm 0.07 10.003 pg/mL 1 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 0101OS 
Recognized by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net international Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), Denmark (DS). Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (Sit), Italy (CISQ), Japan (JQA). Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Siovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

@ 
\l-.-. 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2LA Cettlficate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 IOCFRZI - Nuclear Regulatory Commlsslon - Reporting Defects and NonCompliance 

10.6 MILST0-45662A (ObsoleWObserved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .I IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf l i  is limited primarily by transpiration (loss of water kom the solution) and infrequently, by chemical instabitity. 
Transpiration studies (P-SPOlO20) of chemically-stable soiutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-t i of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I 1V Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 010280 

Certification Date: April 15, 2005 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Adminlstrator 

Certificate Approved By: Katalin Le, OC Manager 

Certifylng Officer. Paul Gaines, Chemist, Senior Technical Director 

, 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 tehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@istandards.com website: www.ivstandards.com 

010281 
cert i f icate  of a n a l y s i s  

1.0 Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #88302. The certificate is designed and the certified value(@ and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pghL Lithium in 0.07% (abs) HNOs 2.0 

Catalog Number: 
Lot Number: 
Starting Material: 

Starting Material Lot No 
Matrix: 

CGLIl-1, CGLIl-2. and CGLI1-5 

---- Starting Material Purity (%I: 99.997165 DATE OPENED E 

1123 
0.07% (abs) HNO3 

1 NORG: -5&d---f3(3 : ,%5!m ----- 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Denslty: 

999 f 3 pg/mL 

1 .OW glmL (measured at 22" C) 

The Cer t i id  Value is the ICP value. The following equations are used in the calculations of the certified value and the uncertainty: 

CertifiedVakrc(q= & (9 = mean 
n & = individurl res& 

n = nutnbtr of masuremenb 
&' = The summation d Ilrignficant estimated rnots. 
(Most common ire the en- from instrumental measurement. 
weighing, dilution to volume, and the fotcd enor reported on the NlST 
SRM oert%oat.tr of a n a b k . )  

U ncertlnb/(*] = 2K&$']" 
(nl 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed.. 1993, definition 6.10) 
' This N product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method Y l  999 f 1 pglmL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

999 f 3 yglmL 
ICP Assay NlST SRM 3129a Lot Number: 000505 

4.0 

Assay Method #2 

mailto:ivsales@istandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-Obl .'The weights 
used for testing are annually compared to Gerhart Scale Corporation's master w ig&  and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822126001 7-98. All analytical balances are callbratd every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight sat. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are call rated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC00l.Thennometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016.471047 and NlST test report Nos. 811/258522,81112557078, and 236090. 

GLASSWARE CALl6RATlON - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

Oi0282 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY 1CPIMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI 0.00120 

M Sb < 0.00100 

M As < 0.01998 

M Ba < 0.01998 

Q Be < 0.00020 

- M Bi < 0.00080 

- 0 B 0.00020 

M Cd < 0.00599 

- 0 Ca 0.04050 

M Ce < 0.00999 

M c s  0 . m o  

M Cr < 0.00999 

!d CO < 0.00599 

- 0 c u  0.00100 

M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS. GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studits 
For additionat intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Starage& Hansig - Keepflwy s d e d  when noth me. Stom and use at M t 4'C. Do not pipet from corhbwr. Do 

r d u s  due to hydration sphere (Coordination Number in parenthesesis assumed, 
not cartain.) 
C M c a l  Camqati#lily- SokrMe in HCI, HNb,  HSO+and HF aqueous matrices. Stable with all metalsand 
inorganicanlons. 

inl%HNOilLDPE corkainer. 1-10,OOO pym sokdionschwnlcallystable 

wry rapidlyin vattr] Ores(S0Cbum catborne 
d e  mitical); 0rgmic)JLatrice.s (Sutltrrlc I 

indica- sev4~ 0283 
R.E.son sane grti 

ICPklS 7 amu 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEm - This solution was mixed according to procedure iv-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:ZOOO Quality Management System Registration - QMI Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International CertlRcatSon Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICOMEC), Czech Republic (Cas), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT: 

S). 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KE 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testlng -Accredited A2LA CeMcate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZLA CertlRcate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BrnwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS). The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFR50 Appendix 6 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.6 lOCFR21- Nuclear Regulatory Commission - ReporUng Defects and Non-Compliance 

10.6 MlL-SfD45662A (Obsdete10bserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010284 

11.1 N Sheif Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored condfions will remain within the specified uncertainty 
range. Shelf l ie  is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low denslty polyethylene bottles. When stored under special conditions 
that minimize transpiration and instabillty, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affed the integrity of the CRM and limit its useful l i .  
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: December 10,2004 

rmIz= 
01i2005 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick MaMa, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

CerUfylng Officer: Paul Gaines. Chemist, Senior Technical Director 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEMKITAC Guide: QuantiQing Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Qualitj system guidelines for the production of reference nnterials. 
IS0  Guide 17025: Certifkation of reference materials. general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOmEMCO N2W 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietaq, however sources of all materials used in the preparation and testing of 
SPEX CertWp CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primaq usage of this CRM is in neat form or diluted serially with mavis of a purity at or greater than the purih of the 
original matrix solution. If diiution is required the diluent must be compatible with ail certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thorough@ mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All suIfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory ptocedures and techniques lave been used throughout the preparation All materials. equipment, 
analytical instrumentation and personnel luve been qualified prior to use. The highest punty acids applicable, 18 megohm. 
double deionixd water, acid-leached triple-rinsed bottles. and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confrnned by procedures consistent with I S 0  guide 17025. ISO/KEMCO N280 
and ASTM D6362-98 Appendix X2. Random replicate samples of the final. packaged material have been analyzed for the 
certified ~alues by procedures consistent with the intended use of the CRM. 
TIE mathematical expression k=s2m is einployed to determine the sampling size 
s = relative standad deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = thc sub-sampling mass 
k, = mass of sub-sample necessary to ensm a relative sub-sampling emr of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Co 
The certified value 'x' listed on the reverse of this document 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertaino; 
€J=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertaiq componebettts u,, and &&,' 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex Certiprep's traceability documentation) identified by 
the lot number of this CRM. For further idonnation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever. whether bascd on breach of warranty, alleged negligence. or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX of profits or any incidental. speciaL or 
consequential damages. 

ASTM Guide D6362-98 

t the 95% level of confidence and can be expressed as 

rep, IC. be liable for any 

s2c\co 
2 0 4  2 

enue Metuchen, N108840 USA 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstand r om 

Ol02@7 
cert i f icate  of a n a l y s i s  

1 .o 

2.0 

3 .O 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Beryllium in 2% (abs) HNCb 

Catalog Number: 

Starting Material: Be( OOCC H3)2 
Starting Material Purity (%): 99.999897 

Matrix: 

CGBEl-1, CGBEI-2, and CGBEl-5 
Lot Number: Y-BE01107 

Starting Material Lot No 01-10-01 

2% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1008 f 3 pglmL 

1.022 g/mL (measured at 22" C) 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (E) = &, (E) = mean 

n = number of measurements 
Csl = The summation of all significant estimated errors. 
(Most common are the errors from instrumental measurement, 
weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

n XI = individual results 

Uncertainty (A) = zr(Zs,,W 
(n)' ' 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
- 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references. usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.10) - This IV product is Traceable to NIST via dired comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty enor and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #1 1008 f 3 pglmL 
ICP Assay NlST SRM 310% Lot Number: 892707 

Assay Method #2 1001 pgImL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

INORGANIC LABSIRADCHEM LABS 

mailto:ivsales@ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NlST 
test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of South 
Arnbov. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested annually by 
a NlS? I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 010288 
THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedums outlined by ASTM E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452.176240/P14452.176240. The 
in-house procedure No. is 2-QC-001 .Thenometers which are not calibrated vs standard thermometer No. 903-2680 a n  
traceable to NlST Identitication Nos. 92564. 119016,471047 and NlST test report Nos. 81 1/258522.811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN VglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

0 A' < 0.00800 

- M Sb < 0.00109 

!!! As < 0.02175 

M Ba < 0.02175 

s. Be 

M Bi < 0.00087 

P < 0.01200 

- Cd < 0.00652 

- 0 Ca 0.00164 

- cs < 0.00065 

0 c r  0.00900 

M Ce 0.01087 

M c0 < 0.00652 

M cu < 0.01305 
M - Checked by ICP-MS 

6.0 INTENDED USE 

M DY 0.01305 

Er < 0.01087 

M E" 0.00652 

M Gd ' 0.00218 

M Ga < 0.00218 

M Ge < 0.01305 

!!! Au 0.00652 

M Hf < 0.00435 

M Ho < 0.00109 

- In < 0.02175 

- Ir 0.01087 

- Fa 0.00268 

M La ' 0.00109 

Pb < 0.00652 
0 - Checked by ICP-OES 

- 0 Li e 0.00002 

M Lu < 0.00087 

Q M9 < 0.00003 

Q Mn < o.ooo02 

Q < 0.01500 

!d Mo < 0.00435 

!k! Nd < 0.00435 

M Ni < 0.65245 

M Nb < 0.00109 

- n Os 

!!!! Pd < 0.01087 

- n P  

!d Pt < 0.00435 

e K < 0.1ooOo 
i - Spectral Interference 

M Pr < 0.00065 

Re < 0.00218 

M Rh < 0.00218 

- Rb 0.00218 

M Ru e 0.00435 

M Sm < 0.00218 

0 sc < o.oo009 

- 0 si 0.00649 

M Se < 0.01740 

M < 0.00435 

0 Na 0.00368 

M Sr < 0.00109 
1 s  

Ta e 0.01522 
n - Not Checked For 

3 Te e 0.06525 

Tb 0.00065 

M < 0.00218 

M Th < 0.00218 

M Tm < 0.00087 

M Sn < 0.01087 

- Ti < 0.10874 

- < 0.02175 

M e 0.00435 

M " < 0.00435 

- Yb < 0.00218 

M < 0.08699 

M Zn < 0.04350 

M Zr e 0.01087 
s - Solution Standard Element 

For the calibration of analytical instruments including but not Jimited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparatian of "working reference samples' 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 f 4'C. Do not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solution - 9.01218; +2; 4; Be+(H20)4+2 
Chemical Compatibility - Soluble in HCI, HN03, H2S0, and HF aqueous matrices. Stable with all metals and 
inorganic anions. 
Stability - 2-100 ppb levels stable for months in 1 YO HNO, I LDPE container. 1-10,000 ppm solutions 
chemically stable for years in 5-10 96 HNO, I LDPE container. 
Be Containing Samples (Preparation and Solution) - Mota I(is best dissolved in diluted H2S04 ); Be0 (boiling 
nitric, hydrochloric, or sulfuric acids or KHSO, fusion); Ores (H2S041HF digestion or carbonate fusion in Pt'); 
Organic Matrices (sulfuriclperoxide digestion or nitric/sulfuric/perchloric acid decomposition, or dry ash and 
dissolution according to the Be0 procedure above). 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxlal view): 
Tec hniauelLine Estimated D.L. - Order Interferences (underlined indicates severe) 
ICP-OES 313.042 nm 0.0003 IO.00009 ug/mL 1 ion V, Ce, U 
ICP-OES 234.861 nm 0.0003 I0.00016 iJg/mL 1 atom Fe, Ta. Mo 
ICP-OES 313.107 nm 0.0007 I0.0005 VglmL 1 ion Ce. Th, Tm 
ICP-MS 9 arnu 4 PPt nla M' 
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8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Reggistration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of IQ Net International Certiflcation Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (OS), Finland (SFS), France (AFAQ), Germany (DOS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 
- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOIlEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (ICBO ES) 

10.4 lOCFR5O Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD-45662A (Obsolete/Observed) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf l:h is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSPOI 020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four Years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instabiltty,the shelf life can be extended past this limit. 

010290 
11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 

losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: February 21,2005 

Expiration Date: om& 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager IC%.t.vc- '-\ JcL 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  I i v  l a b s  
195 lehigh avenue, suite 4, takewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales9ivstandards.com website: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 1000 pg/mL Phosphorus in H,O 010291 
Catalog Number: CGP1-1, CGP1-2 and CGP1-5 

to t  Number: Y-POI 127 
Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Phosphoric Acid 
99.999% 
J 1 8804 

CERTIFIED CONCENTRATION: 1000 f 5 pg/mL 
The Certified Value is the ICP assay value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certified Value ( 2 )  = CX. 
n 

( 2 )  = mean xi = individual results n = number of measurements ZS, = The summation o f  all significant 
estimated errors. 

Classical Wet Assay: 1004 f 2 pglmL 
Method: Acidimetric Titration vs NtST SRM 84k KHP. 

Instrument Analysis: 1000 f 5 pglrnL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 39a Lot number 890607. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence 
interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 Ai <0.040 - M Sb 0.012 - M As <0.0010 - M Ba <0.0010 - M Be <O.ooOo50 - M Bi <O.ooOo40 
- M 8 <0.0070 - M Cd <0.00030 - 0 Ca <0.010 
- M Ce <0.00050 - M Cs <0.000030 - M Cr ~0 .00050  
- M Co <0.00030 - M Cu 0.080 

M - checked by ICP-MS 

- M Dy <0.00060 - M Er ~0.00050 - M Eu <0.00030 
- M Gd <0.00010 
- M Ga O.OOO70 - M Ge <0.00060 
- M Au <0.00030 
- M Hf C0.00020 - M HO <0.000050 - M In c0.030 
- M Ir <0.00050 
- 0 Fe <0.050 - M La ~0.000050 
- M Pb <0.00030 

0 - checked by ICP-OES 

- M Li <0.0010 
M Lu <0.000040 - M Mg <0.0030 - M Mn ~0.00040 
- 0 Hg <0.020 
- M Mo <0.00020 
- M Nd ~ 0 . 0 0 0 2 0  - 0 Ni <0.050 - M Nb <0.000050 - n Os - M Pd <0.00050 
p P  
- M Pt <0.00020 
n K  

i - spectral interference 

- M Pr 
- M Re 
- M Rh - M Fib - M flu - M Sm 
- n Sc 

- 0 Si 

- 0 Na - M Sr 
- n S  
- M Ta 

- 0 Se 

!! Ail 

~0.000030 
co.00010 
co.00010 
< 0.0001 0 
c0.00020 
<0.00010 

<0.40 
< 0.020 
<0.00020 
<0.090 
<O.ooOo50 

cO.OO070 

- M l e  - M Tb 
M TI 
M Th 
- M Tm 
- M Sn 
- n Ti 
- M W  - M U  - M V  
- M Yb - M Y  - M Zn 
- M Zr 

- - 

~0.0030 
c0.oooO30 
<O.o0010 
<o.ooo1o 
<O.ooOo40 
<0.00050 

<0.0010 
<O.o0020 
c0.00020 
<0.00010 
co.oo4o 
0.0035 

<0.00050 

n - not checked for s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 0.999 glmL 
QA:KL ICO~OIOV.O 

INORGANIC LAES/RA CH M LABS 
DATE RECEIVED: - -5 f277~- -  - 
DATE OPENED: ---- 3Lz2 m ------ 
DATE EXPIRED: U 11-1 

I blckF2G:: - sz-4 PO: ,=sjQ= Y-----a Quality Assurance Manager 

http://ivsales9ivstandards.com
http://www.ivstandards.com


010292 
QUALITY STANDARD DOCUMENTATION 

1. IS0 9001 QMI Registered Quai iy  System (Certificate Number 01 01 05) 

Member8 of IQ Net : Argentina (IRAM), Australta (QAS), Austria (dQS), Belglum 
(Avinter) , Brarll IFCAVI, Canada (QMt), Hong Kong (HKQAA), ColumMa (ICONTEC), Czech Republk ICQS), 
Denmark (OS), Finland (SFSI, France (AFAQ), Germany (DQS), Qreece (ELOT), Hungary (MSZT), Ireland 
(NSAII. Israel (Sill, Italy {CISQ), Japan (JQAL Korea IKSA-QA), Nethotlands (KEMA), Norway {NCS), 
Poland(PCBC1, Portugal (APCER). Singapore IPSB), Slovenia (SIO), Spain (AENOR), Switzerland (SQS) 

2. 
3. 

4. 10CFR50 Appendix B 
5. 1 OCFR21 

lSO1lEC 17025-1999 - Chemical Testing - Accredited A2LA (Certificate Number 883.01) 
ISOllEC Guide 34-2000 - Reference Materials Production - Accredited A2LA (Certiflcate Number 
883.02) 

Please contact our Quality Assurance Department for further information and copies of documents pertaining to our Quality 
Standard certifications. 

STABILITY1 EXPIRATION DOCUMENTATION 

Shelf Life - The length of time that a DroDerlv stored and packaged standard will remaln withln the speclfied 
uncertaintv. Shelf life is affected by chemical stability and transpiration issues. Inorganic 
Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss Is linear with 
time and limits the time a standard can be used wi th  confidence. The smaller the bottle the higher 
the rate of transpiration. Inorganic Ventures' studies indicate that the shelf life of our 500 mL 
bottle is 4 years and the shelf life of our 125 m t  bott le is  21 months. 

The date after which a standard solution should not  be used. A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and repeated 
use of solutions over a one year period may adversely affect the integrity of the standard. 

Expiration Date - 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that  has been filtered through a 0.2 pm filter and in-house procedure IV- 
PACK-001 is used to clean all bottles. Contact us for technical Information relating t o  contarnhation issues in  packaging 
materials. 

GLASSWARE CALIBRATION 
in-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

BALANCE CALfSRATlON 
All balances are checked dally using in-house procedure number 6-lMM-001. The weights used for testing are annually 
compared to  Gemart Scale Corporation's master weight* and are tfaCeabl8 t o  the National lnstltute of  Standards and 
Technology INISTI. The NlST Traceability numbers are 4283596 and 464678. The NlST test number Is 8221260017-98. 

AU analytical balances are calibrated every 4 months by Qerhar? Scale Cow. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NIST I NVLAP accredited calibration lab. The 
NlST test number is 822/260017-8. 

THERMOMETER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified hr accordance with the procedures outlined by ASTM €77-87 and NlST Monograph 150 using NlST 
Test Nos. and Std Nos.: 769543,217368/769543,217368/P14462,1762401P14452,176240. T h e  in-house procedure 
No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable to NlST 
ldentlfication Nos. 92564, 119016, 471047 and N E T  test report Nos. 8111258522, 81 112557078, and 236090. 

TECHNICAL SUPPORT 
All customers are encouraged to contact us for technical support for the proper use of our products. zd= 2 

5 Z d  TEL 1-800-569-6799 FAX 1-732-901-1903 E-MAIL IVtech@ivstandards.com 

mailto:IVtech@ivstandards.com


~~ ~~ ~~~~ ~ 
~~~ 

i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsaIes@iiandards.com website: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
1 .O 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #88302. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Lead in 0.35% (abs) HN03 010293 
Catalog Number: 

Starting Material: Pb(N03)2 
Starting Material Purity (%): 99.999974 

Starting Material Lot No 22150 
Matrix: 

CGPB1-I, CGPB1-2, and CGPB1-5 

Lot Number: X-PBOZI 18 

0.35% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentratlon: 

Certified Density: 

1005 f 2 pg/mL 

1 .OOl glmL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

C e r t i f i i V W Q  =& (s) = mean 
n XI = indivldud rewas 

(nYQ 

n =  rmnberofmaswerrents 
ES = The sunmation d all sgdficant estirreted ermrs 
[Most cwmcnaretheerrorsfromMrunertal measurenwrt, 
weighhg, dilution to volune, ad the fixed error reported on t he 
NlST SFlM certlicate of aalysis.) 

mertanty (21 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
c "Property of the resul of a measurement or the value of a standard whereby it can be related to stated references, usualty 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM. 2nd 
ed., 1993, definition 6.10) 
i-, This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1005 2 pglmL 
EDTA NlST SRM 928 Lot Number: 880710 

1001 f 4 pglmt 
ICP Assay NlST SRM 31 28 Lot Number: 991 504 

Assay Method W2 

INORGANIC LAES/RADCHEM LABS 

mailto:ivsaIes@iiandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhatt Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class I and 692476A - Class 2. 
The NlST test number is 823260017-98. All analytical balances are calibrated every 4 months by Gerhatt Scale Corp. of 
South Amboy The balances are calibrated with a dass I andlor class 2 analytical weight set. These we’ h 
annually by a NlST I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. BYbW4 
THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlSf 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/p14452,176240/p14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 1/258522. 81 112557076, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN VglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

0 AI < 0.00270 

- M Sb < 0.00099 

!!4! As < 0.01989 

M Ba < 0.01989 

M Be < 0.00099 

0 Bi < 0.02000 

- 0 B < 0.04000 

- M Cd < 0.00597 

- 0 Ca 0.00009 

M Ce 0.00994 

M CS 0.00060 

!!! Cr < 0.00994 

CO < 0.00597 

!!! CU < 0.01193 

M - Checked by ICP-MS 

hn DY < 0.01193 

M Er < 0.00994 

!!? Eu < 0.00597 

- M Gd < 0.00199 

M Ga < 0.00199 

M Ge < 0.01193 

?I? Au < 0.00597 

- M Hf < 0.00398 

M Ho < 0.00099 

M In < 0.01989 

- M Ir 0.00994 

P Fe o.Ooo11 

M La < o.00099 

s Pb 

0 - Checked by ICP-OES 

- 0 Li 0.00002 

!d Lu < 0.00080 

0 Mg O.OooO8 

M Mn < 0.00795 

0 Hg < 0.01500 

M Mo < 0.00398 

M Nd < 0.00398 

Ni < 0.01591 

E Nb < 0.00099 

n os 
M Pd < 0.00994 

- 0 p < 0.00500 

M Pt < 0.00398 

Q K < 0.00180 
i - Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS. ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of ”working reference samples” 
For interference studies and the determination of correction coefficients 
For detedion limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

!$ Te 0.05965 

M Tb < 0.00060 

Q TI 0.00130 

- M Th < 0.00199 

E?? Tm < 0.00080 

Y Sn < 0.00994 

- M Ti < 0.09942 

- M w 0.01989 

- M U < 0.00398 

E?? v < 0.00398 

- M Yb < 0.00199 

- M Y < 0.07954 

M Zn < 0.03977 

M Zr -z 0.00994 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 0 102 95 
starage & HandlCng - Keep tightly sealedwhen not in use. Store md ure al P 2 4'C. Do mt pipet lrom mrteiner. Do rut 
rdum portions removed for ppettlngto cortainer. 
#uric W g R  Vd-6 Coordnatim N m  cherical F m  in SoMim - 207.2 +2; 6; Pb(H#)." 
C M c d  CmpalibiCty-Sokrblein HCI, HF a d  HN4. AwidHSCL.. StabteMh most metals md incrgPnicanionsfarming 
insolLble carbonate, borate, sulfate, sulfite, sulfide, phaghate, ox&te,&romate, tmnpte, iodete, md cyanide in neutral aqueous 
media. 
StQiCty- 2-1 00 p lewls sttable ?or months in 1% HNO, I LDPE contei .  1 -10,OoD ppm solutim chemically stable for years in 

imandSol~m)-Metal(f3&dissdvedin 1: l  H B  lHNO, Oxids The rn di.f!erert Pb P b C d a h i  S 
oxjdes we s o % e % ~ ~ ~ e w e p f j c n  of Pb02 vrhich is SOIL& in HCI Q HF); Ores end dbys @e$ attackzang I:1 
H B  I HNO, 1 Organic Matrices (Dryash md d i d v e  in dilute Ha.). 
& d c  Spectrosmpic Mmnatian (KP-OES 0.Ls ere@en as radidlanial uituu): 
Tectmiauellin Estinated D L  Interferencee&tn&rbned indicrbes severeat c corcs.) 
ICP-OES 168.21 5 nm 0.03 1O.aO3 pghL 1 ion Co 
ICP-OES 220.3531-m 0.0410.036 p g h L  1 ion Bi,Nb 
ICP-OES 217.000nm O . O Q ~ O . C l 3 ~  1 atom W, Ir, Hf, Sb, Th 

25% HNOs 1 LDP PI maim. 

ICP-MS 208 amu 5 ppa nh M' ' T t ' Q ,  W S ' Q  

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISC!). Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR). Switzerland (SQS) 

- Chemical Testing -Accredited A2LA Certificate Number 883.01 

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE). Canada (SCC). Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS). The Netherlands (RvA). New Zealand (IAW), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS). Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC60 ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commtssion 
- Domestic Licensing of Production and Utilizat[on Facilities 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.2 lSO/lE(! 17025 - I999 "General Requirements for the Competence of Testing and Calibratlon" 

10.6 MIL-STD-466629 (Obsolete10bserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010296 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: May 17, 2004 - 
0112005 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlficate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Manager 

P i  L Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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Catalog Number: PLU2-2my Lot NO. 11-124t-J 
Description: I000 mg/L Uranium 
Matrix: 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for usc as a 
calibmtion standard or quality control standard for inorganic speclroscopic iustrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

CeMedValue: 1000 mgL 
Uneertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM i s  prepared gravimetrically using high pUrity Triuranium Octaoxide Lot# 0400 ID . Tbe 
d e d  value listed is the average of values obtamed by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

+/- 3.0 mgL 
NIST SRM #3 164 

Classical Wet Assay: 1001 mg/L 
Method: Evaporate to dryness. Ignite and weigh as U308. 

@ I  

"'"g J i l t 1  

Element mg/L Element mg/L Element mg/L &f#j 
AI 0.01 cu 0.01 Pb 0.04 Qq8s 
4 3  4.005 FC 0.20 Re <0.001 &qqLi 

Instrumental Analysis by ICP spectrometer: 999 mgL t 

Uncertifd Properties: I I 1 i  
t i !  I 
I l l  I 

0 : I I I l  Density: 1.009 @ 23.9 ~egrecs Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

t l l i l l l  As 0.05 Ga 4.001 Rb <0.001 
El.. t I I Bi a.001 In 4.001 Si 4.01 

>UC3T"l Be 4.001 Li a.00 I 
B 4.001 w 0.003 n 0.001 
Ca 0.05 Mn 0.004 Ti 0.006 Q W X L  1 

owlrfuoi 
Z t - t t -  

co 0.001 Ni 4.001 zr 4.003 
Cr 4.002 Na 0.10 zn 0.007 k Q Q Q  

C P Q -  

ar3 .- 
Ba 0.005 K 0.03 Sb 0.004 J w tl -'d 

Sr 0.003 U W i X U W I  

z u r L w q  

Cd a.001 MO 0.006 V 0.005 0: c l l u w o G  

9 

- w - z  

Balances are calibrated regularly with weight sets traceable to MST #32856, #32857 and others 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year fiom the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

late of Certification: Certifying officer: Iv- U s  

Q 2004 SPEX CertiPrep, Inc. - ,  



This Certified Reference Material has been prepared and certified under an IS0 900 1 
guides: 
Guide To The Expression Of Uncertainty In Measurement 199s 

~-~~~~ ~ 

010298 

system consistent mith the following 

EURACHEWCITAC Guide: Quanttf?-ing Uncertainq in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 31: Quality systein guidelines for the production of reference materials. 
IS0  Guide 17025: Certification of reference materials. general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference inaterials 
NIST Technical Note 1297 
LLAC-G12-2000: Guidelines for the requirements for thc competence of reference materials produys 
ISOREMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per I S 0  9000 
guidehnes. Vendor identifications are propriet,ary. however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Prinwy usage of this CRM is in neat form or diluted serially with matrix of a pwiv at or greater thar; the purity of the 
original matrix solution. Lf Qluuon is required the &Itlent must be compatible w-ith all certified analyres and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed. by shaking prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clem laboratoq procedures and techniques have been used throughout the preparation All materials. equipmnt. 
analytical instrumentation and personnel l w e  been qualified prior to use. The hghest purity acids applicable. 18 megohm 
double deionized water, acid-leached triple-rinsed bottles. and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedures consistent with IS0 guide 17025, ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Random replicate samples of the final packaged inaterial have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k=s?m is employed to determine the sanpling size 
s = relative standard deviation in % for one coinponent of the srunple. (ie. "lie sub-sampling uncertainty) 
m = the sub-sampling mass 
&= mass of sub-sample rrecessary to ensure a relative sub-sampling error of 1% (68% corrfidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 's' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value). U= E?rpanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components u,and & - ~ Z U , ~  
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spes CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep refererace materials m not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CextiPrep. Jnc. of any lund 
whatsoever. whether based on breach of wamnty, alleged negligence. or otherwise, with respect to this RM sbll be greater 
than the purchase price. In no event shall SPEX CertiPrep. Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
1 I* 732-549-71 44 1-800-LAB-SPEX Fax: 732-603-9647 CRMSales@spexcsp.com www.spexcsp.com 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com


Catalog Number: PLP9-2X/2Y/2T Lot NO. 11-9OP 
Description : 1000 mg/L Phosphorus 
Matrix: H20 

 his ASSURANCE OB certified reference material, CRM, is intended primarily for use 8s a 
calibration standard or quality control standard for inorganic spectroscopic tationsuch as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
CertifiedValue: lo00 rn@ 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrjcalty using hi& purity (NH4)H2(po4) Lot# 04941I.The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrameper analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 999 mg/L 

’ 

+/- 3.0 mg/L 
NIST SRM #3 139a 

Method: Precipitation using Magnesia Mixture. Filter, ignite and weigh as Mg2P207. 
r 

Instrumental Analysis by ICP spectrometer: 1000 mg/L 
Uncertified Properties: t 

1 1 1 1  

Density: 1 .OOO @J 24.3 ~egrees Celsius 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

As 4.001 cu 4.001 Pb 4.001 
Ag 4.009 Fe 0.02 Re <0.001 
Al 0.02 Ga 4.001 Rb 4.001 
B 4.002 In a.001 Si 0.01 
Be 4.001 K 4.20  Sb 0.02 
Ba 4.001 Li a.001 Sr 4.001 
Bi 4.001 MO 0.002 Ti 0.006 
cr 4.001 Mn a.001 n 0.003 
ca 0.025 Mg 0.002 V 4.001 
Cd 4.001 Ni 4.001 zn 0.60 
co 4.001 Na 0.009 zr 4.001 

Balances are c a l i i  regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRPd is guaranteed stable to +/-0.5%-of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year ftom the 
date of cgtifcation. This guarantet is validonlywhen the material is kepttightly capped and 
transparted and stored under laboratoq conditions. 

Date of Certification: certifying officer: N- . 

Q 2004 SPEX CertiPrep, Inc. . .  
.. . . . . . . ..... .. . .. . .. .. . . .. . . . , ,. . . .., , , , , __  . . . 
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Tfus Certified Reference Material has been prepared and certified under an IS0 yo01 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantfiing Uncertano in Analytical Measureitleilt - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 31: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials. general and statistical pnnciples 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirenients for the competence of reference inaterials producers 
ISO/REMCO N280 
Material Source: 
All analytes and inatris materials are obtained and verified by SPEX CertiPrep from prequalified wldors as per IS0 9000 
guidelines. Vendor identifications are proprietary, llov ever sorirces of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs <are m k e d  and docuniented. For further infonnation contact CRM Sales. 
Instructions for Use: 
Primary usage of thus CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is rcquired the diluent nust be coinpatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM ccan also be used as a spike or with a spike. again with 
appropnate compatibility considerations. All solutions should be thoroughly mixed, by shaking. prior to use and never 
pipetted directly from the bottle. All surfaces tllat come in contact with the solution must be thoroughly cleaned and 
leached pnor to use. Dilutions should be perfornied only with Class A volumetnc glassware. 
Method of Preparation: 
Clean laborator?: procedures and techniques haw been used thmughout thc preparation. All materials. equipment. 
analytical instrumentation and personnel have been qualified prior to use. The highest purih acids applicable. 18 megohm. 
double deionized water. acid-leaclted triple-rinsed bottles. and Class A glassware have been used in all preparations. 
Homogeneity : 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random. replicate samples of the final. packaged material have been analpzed for the 
certified values b?- procedms consistent w-ith the intended use of the CRM. 
The nlathemabcal expression k,=s2m is cmnpIoyed to determine the sampling size 
s = relafive standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sanlple necessary to ensure a relative sub-sampling error of 1% (68% conFidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this doclunent is at the 95% level of confidence and can be expressed as 
X = s+/-U ahere X =True value (Labeled Value). U= Espanded uncertainty 
U = h  where k-2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the indisidual element standard uncertainty components u, and &- ht2 
Certification Traveler Report: 
All certified values reported werr derived from Traveler Report (Spes CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further infonnation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep rcference materials are not for am, cosmetic. drug or household application and are to be used only by 
qualified indwiduals who are trained in appropriate procedures. No claim against SPEX CertiPrep. hc .  of any kind 
wllatsoever: whether based on breach of warran@. alleged negligence. or otherwise. with respect to this RM slmll be greater 
than the purchase price. In no event shall SPEX Ceerep ,  Inc. be liable for any loss of profits or any incidental. special. or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
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Catalog Number: IC&- 1 Lot NO.: 28-MAS 
Description: Instrument Calibration Standard 1 
Matrix: 5% Nitric Acid 

This A S S w N C E  "certified reference mated ,  CRM, is intended primarily for use as a 
calibration standard or quality conk01 standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be eMpIoyed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Tbe CRM is prepared fiom high purity single &mat concentrates of individual elements &kg 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Amilysis by ICP Spectrometer: 

I 
i l f l  
1 1 1 1  
I l l 1  

Element Labeled Measured NIST 
(mg/L) (mg/L) SRM 

Ca 5,000 5011.87 3109a 
K 5,000 5011.80 3141a . L o l l i t  a -  f I I 

5,000 5020.86 3131a < c S  -9 

J W  c3 .!@t 
Na 5,000 4995.13 3152a > S J J c i W * ~  
Mg 

I 
U H I r W r 4  
n W - Z \ 6 r  
Z U Q W  I 
f f w x c L  1 
C n E W O  =* 
rf: rll 
0 W W t r l C ) L  
2 t + i- 0 
M Q Q Q Z  

ClPQn 

Spex Reference Mdti: Lot #6-28VY, 6-104VY, 25-178AS-REF 

Balances 
Ths CRM is &teed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single element -exceeding +/-2%. This includes uncertalrrty of 
measurements and other effects, such as transpiration losses. This guarantee is valid for a period 
of one year fiom the date of certification only when the mated  is kept tightly capped and 
transported and stored under laboratory konditions. 

calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 

e 

Date of Certification: certifying Officer: N* mL.rctkaGi 
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Tlus Certified Reference Material has been prepared and certified under an IS0 900 1 system coilsistent with the following 
guides: 
Guide To The Expmsion Of Uncertainty In Measurement 1995 
EURACmWCITAC Guide: Quaneing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0  Guide 17025: Certification of reference materials. general and statistical principles 
IS0 Guide 3 1 : Contents of certifcates of reference materials 
NIST Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the conlpetence of reference materials producers 
ISOREMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalifed vendors as per IS0 9000 
guidelines. Vendor identifications arc proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documenled. For further infomution contact CRM Sales. 
Instructions for Use: 
Prim usage of this CRM is in neat form or diluted serially with matris of a punty at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and conlain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike. again with 
appropriate compatibilily considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratonf procedures and techniques have been used throughout the preparation. All materials, equipment: 
analytical mtrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megolun. 
double deionized water. acid-leached triple-rinsed bottles. and Class A gtasware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been conftrmed by procedures consistent with IS0 guide 17025, ISOmEMCO N280 
and ASTM D6362-98 Appendiv X2. Random replicate samples of the final, packaged mend have been analyzed for the 
certifkd values by procedures consistent with the intended use of the CRM. 
The mathematical expression k=s'm is emploTed to determine the sampling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling nlass 
k, = nms of sub-sample necessq to ensure a relative sub-sampling error of 1% (68% contideme level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the rcvcm of this document is at the 95% level of confidence and can be expressed as 
X = s+/-U where X =Tw value (Labeled Value), U= Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components u, and y= b,' 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CetWrep reference materials are not for any cosmetic. drug or houselwld application and are to be used only by 
qualified individuals who arc trained In appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty. alleged negligence. or othenvise. 'Hlth respec? to this RM shall be greater 
than the purchase price. In w eyent shaIl SPEX CertiPrep. Inc. be liable for any loss of profits or axy incidental, special. or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 



Catalog Number: PLS9-2X/2Y/Tf LotNo. 11-63s 
Description: 1000 mg/L Sulfur 
Matrix: H20 

This ASSURANCE @ certified reference maberial, CRM, is intended primarily for use as a 
calibration standard or quality control standard for morga.uk spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed m USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1001.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically us& high purity Ammonium Sulfate Lot# 05891M. The' 
certified value listed is the average of values obtained by classical wet assay and ICP specbometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1003 mg/L 
Method: kipitation using Barium Chloride. Filter, ignite and weigh as BaS04. 

Instrumental Analysis by ICP spectrometer: 1000 m%/L 
Uncertified Properties: 

Density: 1000 @ uz Celsius 

+/- 3.0 mg/L 
MST SRM #3 154 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg& Element mg& 

Ag <0.001 cu a.001 Pb <0.001 
AI 4.001 Ft 0.01 Re <0.001 
As 4.001 Ga 4.001 Rb 4.001 
Be 4.002 In a.00 1 Si 0.033 
Ba <0.001 K 0.009 Sb <om1 
B <0.001 Li a.001 Sr <0.001 
Bi 4.001 Ml3 0.004 Ti 4.001 
Cd 4 . O o I  Mn 4.001 n 0.02 
co <0.001 Mo 4.00 1 V c0.002 
ca 0.015 Na 0.01 Zn 0.03 
Cr 4.005 Ni 4.001 Zr a.001 

Balances are calibrated regulariy with weight sets traceable to NIST #32856, #32857 and othm. 
---\ P This CRM is guaranteed stable to +/-0.5%-of the certified concentration inclusive of uncertainty 

of measurements and other effects, such as transpiration losses, for a period of m e  year %rn the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

JUL - 7aoS a - . A  111 I Date of Certification: certifying Officer: El- L-------- 

http://morga.uk
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Catalog Number: INT-A1 Lot NO.: 29-98AS 
Description: Interferents A 
Matrix: 5% Nitric Acid 

This A S S m N C E  @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 

The CRM is prepared from high purity single element concentrates of individual elements using 

relevant to the certified properties listed below. 

Class A laboratory ware to give precise concentration. 
Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Measured MST Element Labeled Measured MST 
(mpn) (mgn) s m  (MI s a  

Al 5,000 4,978 3101a Mi3 5,000 4,977 3131a 3 kt 
Ca 5,000 4,975 3109a Fe 2,000 

.* 

1,993 3126a 1 W Q Q Q Z  1 a a a w  Spex Reference Multi Lot #20-167AS, 13-74AS, 15-97AS, 18-59AS-REF 

Trace Metallic Impurities in the Actual Solution, in PPB, via ICPMS Analysis: 

Ag ~ 2 0 0 . 0  Cs 10.20 In 0.10 Ni 12.00 Sc <6.00 TI 40.50 
As 4 .00  cu 2.00 Ir 4 . 7 0  P 450.00 Se GO.00 Tm 0.10 
Au <0.70 Dy ~ 0 . 2 0  K 750.0 Pb 7.00 Si <1OOO.OO U 4 . 4 0  
B <10.00 Er < O M  La 50.00 Pd e0.30 Sm ~ 0 . 2 0  V <0.70 
Ba 10.00 Eu 0.40 Li ~ 5 . 0 0  Pr 0.02 Sn <0.30 w <0.90 
Be 0.00 Ga 40.30 Lu 40.02 Pt 4 . 3 0  Sr 100.00 Y 5.00 
Bi <0.20 Gd ~ 0 . 2 0  Mn 50.00 Rb ~0.10 Ta <0.20 Yb 4 . 3 0  
Cd <0.30 Ge 4 0 . 0 0  Mo 0.60 Re (0.30 Tb co.06 Zn 60.00 
Ce 6.00 Hf <0.10 Na 60.00 Rh 0.80 Te ~ 2 . 0 0  Zr 2.00 

Cr 4 0 0  Ho 4 . 0 0  Nd 4 . 2 0  Sb ~1.00 Ti 6 0 0  
Co 10.00 Hg ~ 6 . 0 0  Nb 40.09 Ru ~ 0 . 4 0  Th 4 . 0 0  

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of d the certified concentrations 
with no single element exceeding +/- 2%. This includes uncertainty of measrrrements and other effects, such 
as transpiration losses. This guarantee is valid for a period of one year from the date of certification only 
when the material is kept tightly capped and transported and stored under laboratory conditions. 

certifying Officer: N- M d  JUL. - 2GQ5 
Date of Certification: 



I n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
1 .o 

2.0 

3 .O 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate m83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade Io00 pg/mL Tungsten in 0.1% ( a b )  HNCk 1% a s) bfaW5 
Catalog Number: 
Lot Number: 
Startrng Material: W Powder 
Starting Material Purity (%): 99.993920 

Starting Material tot  No B23P45 
Matrix: 

CGW1-1, CGW1-2, and CGW1-5 
Y-WO1085 

0.1% (abs) HNOs 1% (abs) HF 
CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 998 f 2 lg/rnL 991 k 2 pglg 

Certified Density: 
The Certifmd Value is the instrument analysis value. The following equations are used in the calculation of the certified value and the 
uncertainty: 

Certified Value ( a )  = & 

1.007 g/mL (measured at 22" C) 

(E) = mean 

n = number of measurements 
csl = The summation of all significant estimated errors. 
(Most common are the errors from instrumental measurement. 
weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

n XI = individual results 

Uncertainty (i) = 2 r ~ C ~ , ) ~ i ~ ' ~  
(n)'" 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM. 2nd ed., 
1993, definition 6.10) 
* This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors 

4.t Assay Method #A 998 ?1: 2 VglmL 991 f 2 pglg (Avg 2 runs) 
ICP Assay NlST SRM 3163 Lot Number 990209 

Assay Method #2 1002 VglmL 995 vglg 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Instilute of 
Standards and Technology (NIST). The NlST Traceability numbers are 692476 -Class 1 and 692476A - Class 2. The NlST 
test number is 8221260017-98, All analytical balances are calibrated every 4 months by Gerhart Scale Cow. of South 
Arnboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested annually by 
a NlST 1 NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densitii 9 a 1 Qli&!& standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thennometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 11258522.61 112557078, and 236090, 

!!d DY ' 0.00599 

M Er ' 0.00499 

Eu ' 0.00300 

M Gd < 0.00100 

M Ga ' 0.00100 

M Ge ' 0.00599 

M < 0.00300 

- M Hf 0.00100 

h! Ho ' 0.00050 

- M In 0,00999 

~ M 'r ' 0.00499 

0 Fe ' 0.03995 

M La ' 0.00050 

4.4 GLASSWARE CALIBRATION - Inhouse procedure 3-UC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
CustomGrade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Fittered Clean Room. An 
ULPA-Fibr is 99.9985% efficient for the removal of particles down to 0.3 pm. 

Q Li ' 0.00008 

M Lu ' 0.00040 
9 Mg 0.00256 

Mn ' 0.00399 

0 Hg ' 0.04794 

!k? Mo ' 0.00200 

M Nd ' 0.00200 
0 N' ' 0.03995 

Nb ' 0.06392 

- n Os 

!d Pd ' 0.00499 

- n P  

M Pt ' 0.00200 

- * 0.01998 

- Sb ' 0.00050 

M As ' 0.00999 

- M Ba ' 0.00999 

- Bi ' 0.00040 

M Be ' 0.00050 

- 0.07191 

h! Cd ' 0.00300 

- Ca 0.00240 

h! Ce ' 0.00499 

M cs 0.00030 

M Cr ' 0.00499 

c0 0.00300 

4 cu ' 0.00599 
M - Checked by ICP-MS 

6.0 INTENDED USE 

M Pr ' 0.00030 

j Re 

Rh ' 0.00100 

M Rb ' 0.00100 

M R" < 0.00200 

!!!I Sm < 0.00100 

0 sc < 0.00036 

M Se ' 0.00799 

j Si 

M As < 0.00200 

- Na 0.05194 

M Sr ' 0.00050 

- n S  

0 Ta ' 0.39951 
n - Not Checked For 

M Te ' 0.02995 

- Tb 0.00030 

M TI ' 0.00100 

- M Th < 0.00100 

Y Tm ' 0 . m o  

M Sn ' 0.00499 

- 0 Ti ' 0.00360 
s w  
- M " ' 0.00200 

- M " 0.00200 

M Yb ' 0.00100 

- ' 0.03994 

- M Zn 0.00120 

M Zr ' 0.00499 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 f 4%. Do not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in  Solution - 183.85; +6; 6,7,8,9; W 4 3  0 3 0 7 
2(chemical form as received) 
Chemical Compatibility - W is very readily hydrolyzed requiring 0.1 to 1% HF solutions for stable acidic 
solutions. The WOFS'Z is soluble in % levels of HCI and HNOo provided it is in the WOFS-' form. Stable at ppm 
levels with some metals provided it is fluorinated. Do not mix with Alkaline or Rare Earths. Is best to be mixed 
only with other fluorinated metals (Ti, Zr, Hf, Nb, Ta, Mo, Si, Sn, Ge). Cook for yellow WO:, precipitate if mixed 
with other transition elements at higher levels indicating instability. The yellow WOS will form over a period of 
weeks even in trace HF, therefore, HF levels of W mutti- element blends should be - 1 %. 
Stabllity - 2-100 ppb levels stable (Alone or mixed with all other metals that are at comparable levels) as the 
WOFS.* for months in 1% HNOs I LDPE container. 1-10,000 ppm single element solutions as the W 0 F i 2  
chemically stable for years in 1% HF in an LDPE container. 
W Containing Samples (Preparation and Solutionj - Metal (Soluble in HF I HNO& Oxide (Soluble in HF or 
NH40H) ; Organic Matrices (Dry ash at 450 ? C in Pt and dissolve oxide with HF). 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxial view): 
Techniauelline Estimated D.L. Order Interferences (underlined indicates severe) 
ICP-OES 207.911 nm 0.03 I0.001 pglmL 1 ion Ru, In 
ICP-OES 224.875 nm 0.05 / 0.005 pglmL 1 ion Co, Rh, Ag 
ICP-OES 209.475 nm 0.05 I0.005 pg/mL 1 ion 
ICP-MS 182 amu 5 PPt n/a M' Er 0 !Ao 1.3 

HF Note: This standard should not be prepared or stored in glass. 

HAZARDOUS INFORMATION - Pkase refer to the enclosed Material saftey Data sheet for information regarding this C M .  

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-064 and is guaranteed to be homogeneous. 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion. a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS). Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS). Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA). Netherlands (KEMA), Norway (NCS). 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing -Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE). Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK). Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNlA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ). Singapore (SACSINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (IC80 ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR2I - Nuclear Regulatory Commission - Reporting Defects and NonCompliance 

10.6 MIL-STD45662A (ObsoleteIObserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010308 
11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 

unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiratioa studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mt low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiratlon Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
lasses and the chance of contamination which affect the integrity of the CRM and l iml its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 29, 2005 

Expiration Date: 
1 ?Qi,?? 
L E L ; .J i 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager L<.-t-,L -,-\ rc, 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n i e  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@istand&rds.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3 .O 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material ( C M )  Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates . 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM 

Catalog Number: 

Starting Material: Bi needles 
Starting Material Purity (%): gg.gggogo 

Starting Material Lot No G25L16 
Matrix: 

Custom-Grade 1000 pg/mL Bismuth in 3.5% (abs) HNCb 

010309 
CGBI1-1, CGBI1-2, and CGBI1-5 

Lot Number: X-6101093 

3.5% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1000 k 2 pg/mL 976 f 2 pg/g 

Certified Density: 1.025 glmL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value ( a )  = & ( 2 )  = mean 

n = number of measurements 
Zs, = The summation of all significant estimated errors. 
(Most common art? the errors from instrumental measurement. 
weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

n XI = individual results 

Uncertainty (*) = Z I ~ ~ S ~ , W  
(n)' 

TRACEABILITY TO NlST AND VALUES OBTAINED BY JNDEPENDENT METHODS 
- "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.10) 
* This IV product is Traceable to NIST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the S R M  uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l I000 f 2 (iglmL 976 f 2 pg/g (Avg 2 runs) 
ICP Assay NET SRM 3106 Lot Number: 991212 

Assay Method #2 1001 (iglmL 977 (iglg 
Gravimetric NET S R M  Lot Number: See Sec. 4.2 

INORGANIC 
DATE HECE I VED : 

mailto:ivsales@istand&rds.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NIST 
test number is 82Z260017-98. All analytical balances are calibrated every 4 months by Gehart Scale Corp. of South 
Amboy. The balances are cafibrated with a class 1 and/or class 2 analytical weight set. These weights are tested annually by 
a NlST I NVLAP amedited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALlBRATfON - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM En-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,1762401P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NWT test report Nos. 81 IM58522.811M557078, and 236090. 

010310 
4.3 

4.4 GLASSWARE CALiBWTION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlNlS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

P AI 0.00012 

M Sb 0.00100 

M As ' 0.02003 
M Ba ' 0.02003 

M Be 0.00100 

g Bi 

- 0.14018 

0 0.00017 

- Ca 0.00245 

M Ce 0.01001 

M c s  0.00060 

0 Cr 0.00020 

M co  ' 0.00601 

I cu 0.00014 

M - Checked by ICP-MS 

M DY ' 0.01202 

M Er ' 0.01001 

hn Eu < 0.00601 

- M Gd ' 0.00200 

&! Ga < 0.00200 

M Ge ' 0.01202 

M Au ' 0.00601 

- M Hf ' 0.00401 

M Ho < 0.00100 

g In 0.00105 

- M Ir < 0.01001 

Fe 0.00014 

!!?! La 0.00100 

0 Pb 0.00135 
0 - Checked by ICP-OES 

- 0 'i ' 0.00002 

M 0.00080 

0 Mg 0.00070 

0 Mn < 0.00020 

M Mo < o w 0 1  

M Nd ' 0.00401 

e Hg ' 0.01500 

hn Ni ' 0.01602 

M Nb 0.00100 

- n Os 

0 Pd ' 0.00400 

- 0 p ' 0.01000 

M pt 0.00401 

0 0.00039 
i - Spectral Interference 

M Pr 0.00060 

M Re 0.00200 

- M Rh 0.00200 

M Rb 0.00200 

M Sm < 0.00200 

Ru ' 0.00401 

b!! sc 0.02003 

M Se ' 0.01602 

- si 0.00105 

M Ag 0.00401 

- Na 0.00240 

M Sr 0.00100 

9 s ' 0.03000 

!!! ' 0.01402 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples' 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

M Te ' 0.06008 
M Tb < 0.00060 

- M TI ' 0.00200 

M fh < 0.00200 

M Sn 0.01001 

- All Ti < O. lOOt3  

u < 0.00401 

M v ' 0.00401 
M Yb ' 0.00200 

- M y 0.08011 

M Zr < 0.01001 

- 
h!! Tm < 0.00080 

M ' 0.02003 

- 

- Zn 0.00008 

s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage & Handling - Keep tightly sealed when not in use. Store and use at 20 f 4'C. Do not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordlnation Number; Chemical Form in Solution - 208.9804; +3; 6 ;8i(0)(HzO)." 
Chemical Compatibility - Stable in HCI, HNOs, HzSO, and HF. Avoid basic media forming insoluble hydroxide. 
Stable with most metals and inorganic anions in acidic media. Many salts that are insoluble in water are soluble 
in HCI, HNOs and HF. The major problem with Bi3' is its tendency to hydrolyze at higher concentrations or in 
dilute acid. Nitric acid solutions should be 5% to hold the Bi in solution in the 100 to 10000 pgImL concentration 
range 
Stability - 2-100 ppb levels stable for months in 1 % HNOs I LDPE container. I-10,000 ppm solutions 
chemically stable for years in 5 - 7% HNOJ I LOPE container. 
B i  Containing Samples (Preparation and Solution) - Metal (soluble in HNOl ); Oxides ( Soluble in HNOs ); 
Alloys ( Dissolve in conc. 4 : l  HCI IHNOJ. Heating may be required.); Organic based (dry ash at 450? C and 
dissolve ash in HNO, or acid digestion with conc. hot sulfuric acid adding hydrogen peroxide dropwise and 
carefully until clear.) 
Atomic Spectroscopic Information (ICP-OES 0.L.s are given as radlallaxial view): 

Estimated D.L. Interferenceq (underlined indicates seve ) Tec hniaueAine 
ICP-OES 223.061 nm 0.04 10.005 pglmL 1 atom Th, Ir, Ti Cu 
ICP-OES 306.772 nm 0.08 / 0.01 pg/mL 1 atom m, U, Zr, Hf, Fe 
ICP-OES 222.825 nm 0.1 / 002 pg/mL 1 atom Cr Hf, Ce, Os 
ICP-MS 209 amu 2 PPt n/a M+ ""irT0 

810311 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Wxicana de Acreditacion, a.c.(EMA) 

Registration Qrnl Certificate Number 010105 

Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (bas), Belgium (Avinter) , Brazil (FCAV), Canada (QMI). Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT). 
Hungary (MSZT), Ireland (NSAI), Israel (Sil), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEM). Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 
- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production -Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC). Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS. Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (ICBO ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlLSTD45662A (Obsolete/Observed) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010312 
11.1 IV Shelf Life -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 

unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOI 020) of chemically-stable solutions perfoned at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Explration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 18, 2004 

Expiration Date: lmrzzY# + h 2 ; > . l %  

! I  LGik t ,g  

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le. QC Manager K - - . . r u L  .'' LA- 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 

, 
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phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com websie: www.ivstandards.com 
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Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate m83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with I S 0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 pglmL Sodium in 1.4% (abs) HN03 

Catalog Number: 

Starting Material: Na2C03 
Starting Material Purity (%): 99.999819 
Starting Material Lot No: 42063 
Matrix: 

CGNAI 0-1, CGNAIO-2, and CGNAI 0-5 
Lot Number: X-QNA02148 

1.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

10,006 f 6 pglmL 

1.032 g/mL (measured at 22" C) 

The C e r t f i  Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certilled Value (3 = ca (3 =meen 

n - nunher of m e a m e n t s  

&a= The summatianof all signifcant e t i m a t d  errors. 
(MQs~ common ere the errorstom instrumental meambment, 
wighiig, dilutiin to wlun e, end the f i d  ermr reportsd an the NIST 
SRM certificate olnnahois.) 

n xc = Indivldml results 

Uncettainty (2) = ; ? r ~ % ? ~  
0-4 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd ed.. 
1993, definition 6.10) 
. This IV product is Traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. In rare cases 
where no NIST SRMs are available, the term 'in-house std.' is specified. 

4.1 Assay Method #I 10,019 i: 33 pglmL 
ICP Assay NlST SRM 3152a Lot Number: 990907 

Assay Method R 10,006 f 6 pglmL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

INORGANIC LABS/RADMfEM LABS 

5310 

mailto:ivsales@ivstandards.com
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4.2 BALANCE CALIBRATION- All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NET I NVIAP acuedited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are ca I rated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452.176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 9012680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 11258522, 81 1/2557078, and 236090. 

GLASSWARE CALIBRATION- In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and qualtty control of Custom Grade Standards. 

Ok0314 
4.3 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN yglmL 
Custom-Grade solutions are tested for trace metallic irnpuritles by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

0 AI 0.00590 

M As < 0.00999 

E Ba ' 0.00999 

0 Be < 0.00020 

M Bi < 0.00040 

- 0 < 0.00060 

- Ca 0.00050 

E?? Sb ' 0.00050 

< 0.00300 

Ce < 0.00500 

fi cs < 0.00030 

M Cr 0.00500 

M c0 ' 0.00300 

M DY < 0.00600 

Er < 0.00500 

M Eu < 0.00300 

M Gd < 0.00100 

M Ga < 0.00100 

0 Ge < 0.00150 

0 A' ' 0.00300 

M Hf < 0.00200 

- M In 0.00999 

- Ir < 0.00500 

0 Fe 0.00110 

Ho < 0.00050 

!d La < 0.00050 

e < 0.00003 

M Lu < 0.00040 

0 Mg 0.00010 

0 Mn < 0.00003 

0 Hg ' 0.01500 

M Mo 0.00200 

M Nd < 0.00200 

0 Ni < 0.00230 

M Nb < 0.00050 

- n Os 

- M Pd < 0.00500 

- 0 p < 0.04000 

M pt 0.00200 

M Pr < 0.00030 

M Re ' 0.00100 

M Rh 0.00100 

M Rb < 0.00100 

M Ru < 0.00200 

M Sm 0.00100 

0 sc < 0.00002 

0 si < 0.00340 

!!A Ag 0.00200 

0 Se < 0.05000 

- S Na 

M Sr 0.00050 

- 0.07200 

Te ' 0.02998 

M Tb < 0.00030 

M TI < 0.00100 

M Th < 0.00100 

M Tm < 0.00040 

M Sn < 0.00500 

0 Ti < 0.00070 

M w ' 0.00999 

M " < 0.00200 

Q V < o.00090 

M Yb < 0.00100 

- < 0.03997 

- Zn 0.00250 

0 cu < 0.00140 - Pb < 0.00300 I 0 K 0.04000 M Ta < 0.00700 M Zr < 0.00500 
i - Spectral Interference M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-OES n - Not Checked For s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples' 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Stomge & Hindling - Keep tightly seabd Hhen not in use. Store and USG at 20 * 4'C. Do not pipet from 
container. Do rot return partions remowd fw pipetting to containar. 
Atomic Weletrt; Valemeg Coordination NLimber; Chaniwl Form h Soluth  - 22.9B977; +l ; (6); Na*(aq) 
largely ionic in naUtc [Cowdination Number in parerdhests is assumed, not certain .I 
Chemic81 Compatibility - Soluble in HCI, HN0q  HzSO*and HF ac(uews matrioes. Stable with all metals an 
inorgmic a n i m .  
Stabi~~-2-1OOppblevelsstable Ibr monthsin1 96HNCWU)PE container. 1-10,MJO ppm solutionschemically 
steble far years in 1 4 %  HHQlI LDPE container. 
N8 Containing Samples [Preparation end Solution) - Mdal (RiSsDIws very rapidly in Mater1 Ores (Lithium 
carbonate fusion In graphite crucible fdloned by HCI dissdutian - blank levels of Ne in lithium carbonate 
critic&); Organic MatrEts (Sulfuric I peroxide digestion or nitriclsulturk!per&!u'ic slcid decompasition). 

prrfer ltlare InpuxwsNndetl ined indicates swm) 
ICPOES 589595~1 0.07 lO.DOOO9 pghL 1 

,010315 

&tornif Spectmscopic Information (1CP-OES D.L.8 are given as 
lkmwHu= 

view): 

atam 2 order mdrdion fmm R E  .s an m e  Opticel 
$fesigns 

ICP-OES SEIELSE IW! o.m moo6 c l g ~  I atam 2 orcler redidion h R .E .s on same optical 
ddgns 

ICP-OES 330.237 nm 21)10.m p@mL 1 ;Y q*eio.z 
ICPYS 23 m u  310 aat nle 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS lNfORMATlON - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certiflcate Number 010105 

Registrar Recognized Accreditation by: Board (ANSI-RAB) Q ;'QMI 't; 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion. a.c.(EMA) 
Membem of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ). Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII). Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA). Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

y:;WJ 

p!'!? ACCREDlT 

10.2 ISOllEC 17025 - 1999 "General Requirements forthe Competence of Testing and 
Calibration" - Chemical Testing - Accredited A2LA Certiflcate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA). Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS). United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission - Domestic Llcensing of Production and Utlllzatlon Facilities 

10.5 10CFRZl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD45662A (Obsolete10bserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010316 
11.1 IV Shelf Life - The period of time during which the concentration of the analy!e(s) in a properly packaged, unopened, and 

unused standard stored under environmentally controlled and monitored conditions will remain within the speufied uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf Me can be extended past this limit. 

11.2 Explratlon Date -The date after which a CRM should not be used. Routine laboratory use of a CRM incfeases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful Me. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 11,2004 

Expiration Date: . E 4 a ?  'T i '? 1;: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: 

Certlficate Approved Bv: 

Nick Maida, QA Administrator 

Katalin Le. QC Manager 
&.<.,fmL,th ."\. A- 

Certifying OMcer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4. lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cert i f icate  of 
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with I S 0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,“ 
and IS0 Guide 35-1 989 “Certification of Reference Materials - General and Statisical Principles.” 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Zirconium in HzO tr. HNO3 tr. HF 

Catalog Number: 

Starting Material: Zr02 
Starting Material Purity (%): 99,994542 

Starting Material Lot No 22855 
Matrix: 

CGZR1-1, CGZR1-2, and CGZR1-5 
Lot Number: Y-ZROl062 

H20 tr. HN03 tr. HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 995 f 3 pglrnL 996 f 3 pg1g 

Certified Density: 

The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and the 
uncertainty: 

Certified Value ( a )  = & 

0.999 g/mL (measured at 22“ C) 

(si) = mean 

n = number of measurements 
&it = The summation of all significant estimated errors. 
(Most common are the errors from instrumental measurement, 
weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

n x, = individual results 

Uncertainty (k) = 2CLs1Y\”* 
(n)”‘ 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. “Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (IS0 VIM. 2nd ed., 
1993, definition 6.10) 
* This IV product is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certifted value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 995 2 3 pglmL 996 2 3 pglg 
ICP Assay NIST SRM 3169 Lot Number: 990109 

Assay Method #2 1001 VglrnL 1002pg1g 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001 The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NlST 
test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South 
Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested annually by 
a NET I NVLAP accredited calibration lab, The NlST test number is 8221260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452. 1762401P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016.471047 and NlST test report Nos. 81 11258522, 81 112557078, and 236090 

010318 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURlTlES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN jtg1mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0.01416 

M Sb < 0.00099 

M As < 0.01981 

nn Ba ' 0.01981 

- Be < 0.40048 

- Bi < 0.00079 

- Cd < 0.02123 

- 0 Ca 0.00809 

nn Ce < 0.00990 

- 0 Cr < 0.00881 

M 0.13864 

M cs < 0.00059 

N1 c0 < 0.00594 

cu < 0.01188 
M - Checked by ICP-MS 

M DY < 0.01188 

M Er 0.00990 

- M Gd ' 0.00198 

!4 Ga ' 0.00198 

!d Eu < 0.00594 

M Ge ' 0.01188 

- Au 0.00594 

M Hf 0.04403 

M "0 < 0.00099 

- M 'n 0.02981 

- M Ir < 0.00990 

- 0 Fe 0,00344 

M La < 0.00099 

- Pb < 0.00594 
0 - Checked by ICP-OES 

- 0 Li 0.00012 

'u < 0.00079 

Q Mg ' 0.00012 

P Mn .z 0.00401 

0 Hg ' 0.04405 

0 Mo < 0.40048 

- Nd 0.00396 

I 0 Ni 0.01214 

- 0 Nb 0.08010 

M Pd < 0.00990 

- < 0.01922 

- M Pt < 0.00396 

- 0 K < 0.00681 

- n O s  

i - Spectral Interference 

M Pr < 0.00059 

M Re ' 0.00198 

- M Rh < 0.00198 

M Rb < 0,00198 

M Sm < 0.00198 

0 sc < 0.00064 

@ R' < 0.00396 

M Se < 0.01585 

si < 0.80096 

0 < 0.40048 

0 Na < 0.02803 

- 

M Sr < 0.00099 

- * ' 0.28033 

M Ta ' 0.01386 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF. and DCP 
For the validation of analytical methods 
For the preparation of *working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

M Te < 0.05942 

h! Tb < 0.00059 

- M TI < 0.00198 

M Th < 0.00198 

M Trn < 0.00079 

M Sn < 0.00990 

- Ti 0.16019 

- M w < 0.01981 

- " < 0.00396 

- " ' 0.00396 

- M Yb < 0.00198 

- 0 y < 0.00401 

- Zn ' 0.04005 

2 Zr 

s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 f 4'C. Do not pipet$@ 3 19 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemlcal Form in Solut ion - 91.224; +4; 6,7,8; Zr(F)*.' 
Chemical Compatibility - Soluble in concentrated HCI, HF, HzSOr (very hot ) and HN03. Avoid H,P04 and 
neutral to basic media. Unstable at ppm levels with metals that would pull F' away (Le. Do not mix with Alkaline 
or Rare Earths or high levels of transition elements unless they are fluorinated ). Stable with most inorganic 
anions but precipitation with phosphate, oxalate, and tartrate with a tendency to hydrolyze forming the hydrated 
oxide in all dilute acids except HF . 
Stability - 2-100 ppb levels stable (alone or mixed with all other metals that are at comparable levels) as the 
Zr(F)iz + Zr(OH),Fi' for months in 1% HNO, I LDPE container. 1-10,000 ppm single element solutions as the 
Zr(F)L2 chemically stable for years in 2-5% HNO, I trace HF in an LDPE container. 
Zr Containing Samples (Preparation and Solution) - Metal (Soluble in H20 I HF I HNOs); Oxide - unlike Ti02 
t h e  Zr02 is best fused in one of the following ways (Na202 in Ni', Na2C03 in Pto or Borax in Pt'); Organic 
Matrices (Dry ash at 450 OC in Pto and dissolve by fusing with Na2C0, and dissolving in HF I HN03 I H20 ). 
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxial view): 
TechniauelLine Estimated D.L. Interferences (underlined indicates severe) 
ICP-OES 343.823 nm 0.007 10.0004 pg/mL 1 ion Hf, Nb 
ICP-OES 339.198 nm 0.008 I0.0007 pg/mL 1 ion Th, Mo 
ICP-OES 272.261 nrn 0.018/0.001 pg/rnL 1 ion Cr V Th W 
ICP-MS 90 amu 2 PPt nla M' TGe"BO, '%e"O, ('wX*' (where X = Hf. Ta, W)] 

HF Note: This standard should not be prepared or stored in glass. 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEIN - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:ZOOO Quality Management System Registration - 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (RAM), Australia (QAS). Austria (OQS). Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA). Norway (NCS), 
Poland(PCBC). Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOIIEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 
- Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited AZLA Certiflcate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC). Chinese Taipei (CNLA). Czech Republic 
(NAO), Denmark (DANAK). Finland (FINAS), France (COFRAC), Germany (DAR). Hong Kong (HKAS. Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ). Singapore (SAC-SINGIAS). Spain (ENAC). Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 lOCFRSO Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD-45662A (ObsoleteIObserved) 

53 I I  



010320 11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 16, 2005 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida. QA Administrator 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 

VAT- 



~ ~~ ~ 

i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2 .O 

3.0 

4.0 

inorganic Ventures / Iv Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0  Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 pglmL Magnesium in 1.4% (abs) HN030 10 3 2 1 
Catalog Number: 
Lot Number: 

Starting Material: Mg metal 
Starting Material Purity (%): 99.994984 

Matrix: 

CGMGl0-1, CGMGl0-2, and CGMGl0-5 
X-MG03018 

Starting Material Lot No 91191 
1.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

10,039 f 31 pg/mL 

1.051 g/mL (measured at 22" C) 

The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

wried v a b  (s) = CX, (s) = mea7 

n = rxlrrber o f m s u m n t s  
ZS = The wrrmation d all Sigrnflcanl estintided elms 
Most c o m n  are the errcrsfromhstrwrerrtal measurerred, 
weighing, dilution to volurre, a d  the fixed Brcr reported on t he 
NlST gavl certificate of mabas.) 

n xI = inchidual results 

Uncertavrty (9 = 2rrCs ,~ .  
@Irn 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
i.": "Property of the result of a measurement or the value of a standard Mereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
C: This IV product is Traceable to NIST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 10,039f 31 vg/mL 
ICP Assay NlST SRM 3131a Lot Number: 991 107 

10,079 f: 21 VglmL 
EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 

XNQRFjANIC LABS/RAI)CHEP LABS 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 82Z260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NlST test number is 82226001 7-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7787 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,1762401P14452,176240 The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 8111258522,81112557078, and 236090 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 

010322 manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND 1CP-OES 1N pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI 0.04714 

- M Sb c 0.00300 

M As c 0.06ooi 

M Ba c 0.06001 

0 Be < 0.00017 

- M Bi < 0.00240 

0 B 0.00303 

!!4 Cd 0.01800 

- 0 Ca 0.14984 

- M < 0.03000 

!!d CS 0.00180 

-- 0 Cr 0.02189 

- M CO C 0.01800 

- 0 CU 0.00674 

M - Checked by ICP-MS 

- 0 Li 0.00623 

k! LU < 0.00240 

s Mg 

- 0 Mn 0.07408 

0 Hg < 0.00900 

M Mo c 0.01200 

M Nd c 0.01200 

- 0 Ni 0.01229 

M Nb c 0.00300 

- n Os 

M Pd < 0.03000 

Q P < 0.01600 

- M pt c 0.01200 

- 0 K C 0.05000 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral interference 

M Pr 0.00180 

M Re < 0.00600 

- M Rh 0.00600 

!!! Rb 0.00600 

M Ru < 0.01200 

M Sm 0.00600 

M sc 0.06001 

& 0.04801 

- 0 si 0.02357 

M 4 < 0.01200 

- 0 Na 0.02189 

!d Sr < 0.00300 

- n S  

M Ta 0.04201 
n - Not Checked For 

M Te 0.18002 

- M Tb < 0.00180 

M TI < 0.00600 

- M Th < 0.00600 

!!! Tm 0.00240 

M Sn 0.03Ooo 

9 Ti 0.09765 

- M w 0.o6001 

M u 0.01200 

- M v 0.01200 

E Yb < 0.00600 

M y 0.02021 

0 Zn 0.00572 

!!! Zr < 0.03000 

s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of “working reference samples’ 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Sttaege & W h g -  Keeptightlym&d%hannot in use. Ston axl use at 20 f VC. Do not pipet from cwtdner. Do hd Mum 
portions removed fa  pipetting to c o n t w .  
Manic Wight; Velencq Cmrdnatim Nunber; Chmical Faun in SoMan - 243W +2 
C W c d  Cunpalibiity- Soluble in Ha,  HNO,, and HSO. avoid HF, KpO.and &tal to basic me&. S t d e  with most 
metals and imrga-~ic anons farming insolubte silicstes, cwbonetes, hyiroMes, oxides, and tlngstates in W r a l  and &gMly acidic 
me&. 
StddMy- 2-1 00 ppb levels st& for months in 1% HNO. I LQPE d a h s .  1 -10,OaO ppm soiutions d w m i d y  stable for years in 

compdible aqrreous d i c  solutio@ Orts (Cahcnde hrsion in Ptn f d h e d  by HCI dissolution) Otganic Matnces (SUmCric I 
pem~de digestion or nitricl W r i c  I pe~hlcric acid decompasitii, ordry ash and dissdttion in dikde HCI). 
#Manic Spectroscopic Mnmretim (ICP-OES D.Ls aregiuen BS @Waded Uieuv): 

MSl(th0L’’ 

1 -1 0% HNOs I W E  cortainer. 
Cddniw Samples[Prepaatin and Sdulim) -Metal (Best dissdved in diluted HNOs Oxide fleaday sduble In above 

Tectn-tiauerLzne E-D .L Q& &pg?lrderferencess~ erlined indicates severe at L mncs.] 
ICP-OES 279.553 nm 0.wx32 10.00003~hnL 1 i o n m  
ICP-OES 28).270nm 0.ooo310.001#35~glhb. 1 ion u,v 
ICP-OES 285.213 nm 0.002 I O.OOW3 WmL 1 
ICP-MS 24 m U  42Fpt nla dom M‘ U, ‘Li’Q, Hf,Cr, Tin Ir , ‘Ta” 010323 

8.0 

9.0 

HAZARDOUS INFORMATION - Ptease refer to the enclosed Material Saftey Data sheet for infomation regarding this C W .  

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net international Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER , Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 ISOIIEC Guide 34 - 2000 “General Requirements for the Competence of Reference Material Producers” 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA). Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ). Singapore (SACSINGCAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendix 6 - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.2 ISO/IE L 17025 - f999 “General Requirements for the Competence of Testing and Calibration’’ 

10.6 MIL-STD-45662A (Obsolete10bserved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .I IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions perfomed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-lie of four years for solutions packaged in 50O-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that sotution standards be 
assigned a one-year expiration date. 

Certification Date: April 15, 2004 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

CerUficate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e *  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: w w w @ ~ @ & x n  

cer t i f  jca te of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 351 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 ug/mL Selenium in 1.4% (abs) HNCh 

Catalog Number: 
Lot Number: XSEO1106 
Starting Material: Se shot 
Starting Material Purity (%): 99,997834 
Starting Material Lot No 120L45 
Matrix: 

CGSE1-1, CGSEI-2, and CGSEl-5 

1.4% (abs) l-"3 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1006 f 2 pg/mL 997 f 2 pglg 

Certified Density: 1.009 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (n) = & (E) = mean 

n = number of measurements 

(Most common are the errors from instrumental measurement, 
weighing, dilution to volume, and the fixed error reported on the NIST 
SRM cerlificale of analysis.) 

n x, = individual results 

Uncertainty (t) = 2[(Cs;,Wz = The summation of all significant estimated errors. 
(n) 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
- "Property of the result of a measurement or the value of a standard whereby it can be related to stated references. usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.10) 
* This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 1002 pglmL 993 vglg 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 

Assay Method #2 1006 f 2 pg/mL 
ICP Assay NlST SRM 3149 Lot Number: 9921 06 

997 f 2 pglg (Avg 2 runs) 

mailto:ivsales@ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-lMM-001. The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National institute of 
Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NlST 
test number is 822260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of South 
Amboy. The balances are calibrated with a class 1 and/or class 2 analytkal weight set. These weights are tested annually by 
a NlST / NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

010326 
THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564.119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALISRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglrnL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICPhnS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0.00030 

M Sb < 0.00100 

0 As < 0.00500 

h!? Ba ' 0.01994 

0 Be ' 0.00009 

!!!I Bi ' 0.00080 

- * ' 0.00006 
- Cd 0.00060 

I 0 Ca 0.00100 

M cs ' 0.00060 

- Cr 0.00080 

M c o  < 0.00598 

- cu 0.00130 

!Y! Ce ' 0.00997 

M - Checked by ICP-MS 

M DY < 0.01196 

!Y! Er 0.00997 

!d Eu ' 0.00598 

- M Gd < 0.00199 

M Ga < 0,00199 

!d Ge ' 0.01196 

k! 0.00598 

!!! Hf < 0.00399 

!!!! Ho < 0.00100 

- M In 0.01994 

- Ir 0.00997 

- 0 Fe 0.00271 

M La < 0.00100 

- Pb < 0.00598 

0 Li < 0.00003 

M Lu 0.00080 

0 Mg 0.00021 

!!d Mn 0.00798 

0 Hg 0.01054 

0 Mo < 0.00400 

0 Ni 0.00028 

0 Nb < 0.00400 

- Pd < 0.00997 

- 0 0.00300 

- 0 0.00060 

M Nd 0.00399 

- n Os 

M Pt 0.00399 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr ' 0.00060 

0 Re < 0.00900 

!d Rh < 0.00199 

- M Rb < 0.00199 

M Sm ' 0.00199 

0 Ru < 0.00700 

M sc < 0.01994 

- S Se 

- 0 si ' 0.00300 

- 0 Na 0.00402 

nn Sr < 0.00100 

- < 0.04000 

M Ta < 0.01396 

M < 0.00399 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

M Te 0.05982 

!!4 Tb ' 0.00060 

M TI < 0.00199 

M Th < 0.00199 

M Tm < 0.00080 

- M Ti < 0.09969 

M Sn ' 0.00997 

M < 0.01994 

- ' 0.00399 

- ' 0.00399 

- M Yb ' 0.00199 

- ' 0.07976 

- Zn 0.00400 

- Zr 0.00005 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 f 4'C. Do not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solut ion - 78.96; +4; 6; HzSeOs 
Chemical Compatibility - Soluble in HCI, HNOl, H3P04, HzSO, and H f  aqueous matrices and water. It 
stable with most inorganic anions but many cationic metals form the insoluble selenites under pH neutral 
conditions. When fluorinated and/or under acidic conditions precipitation is typically not a problem at moderate 
to low concentrations. 
Stabiiity - 2-100 ppb levels- stable for months alone or mixed with other elements at equivalent levels - in 1 % 
HNOl I LDPE container. 1-10,000 ppm solutions chemically stable for years in 1-5% HNOs I LDPE container. 
Se Containing Samples (Preparation and Solution) - Metal (Soluble in HNOJ ); Oxides (Readily soluble in 
water), Minerals and alloys (Acid digestion with HN030r HNOs 1 HF ); Organic Matrices (Acid digestion with hot 
concentrated H2SO. accompanied by the careful dropwise addition of H202 until clear) 
Atomic Spectroscopic Information (ICP-OES D.1.s are given as radlallaxial view): 
fec hnioudLine Estimated D.L. &&r Interferences (underlined indicates severe) 
ICP-OES 196.026 nrn 0.08 I O  006 PghL I atom Fe 
ICP-OES 203.985 nm 0.2 10.05 pg/rnL 1 atom a. Ir, Q, Ta 
ICP-OES 206.279 nm 0.3 10.16 pgImL 1 atom Cr, Pt 
ICP-MS 82 amu 200 ppt n/a M+ ''~'5~ 
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8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 

QMI Certiicate Number 010105 

Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (6QS).  Belgium (Avinter) , Brazil (FCAV), Canada (QUI), Hong Kong (HKQAA), 
Columbia (ICONTEC). Czech Republic (CQS). Denmark (OS). Finland (SFS), France (AFAQ). Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 
- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE). Canada (SCC), Chinese Taipei (CNLA). Czech Republic 
(NAO), Denmark (OANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNM), Republic of Korea (KOLAS). The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (IC60 ES) 

10.4 1OCFRSO Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.5 1OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD-45662A (Obsolete10bsetved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life -The period of time during which the concentration of the analyte(s) a a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf l i e  is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CR ILClnIePsZ 2 a i r a t i o n  
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 30,2004 

Expiration Date: m 1 ; ( r l G  

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager J L < . , t 4 -  '' JLL 

Certifying Officer: P& Paul Gaines, Chemist, Senior Technical Director 

! 
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Catalog Number: PLW9-2xf2Y 
Description: 1000 mg/L Tungsten 
Matrix: €420 

This ASSURANCE @ certified reference material, CRM, is intended p-ly for use 85 a 
calibration standard or quality control standani for inorganic spectnzscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed m USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1003 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared grav5netricaIly using hi& purity Lot# M0600W. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1002 mglL 
Method: Fume with Sulfuric Acid to dryness. Ignite and weigh as W03. 

Instrumental Analysis by ICP spectrometer: 1003 mg/L 

+/- 3.0 mgL 
NIST SRM #3 163 

Ammonium Tungstate 

Uncertified Properties: 
Density: 1.000 @ 19.6 ~egrees  Celsius 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

4 3  
Al 
As 
B 
Be 
Bi 
Ba 
Ca 
Cr 
Cd 
co 

4.005 
0.006 
0.003 
a.003 
4.001 
4.001 
4.001 
0.005 

4.001 
4.001 
<0.001 

cu 
Ft 
Ga 
In 
K 
Li 
MO 
h4Jl 
Mg 
Ni 
Na 

4.001 
0.001 

4.001 
4.001 
4.10 

4.001 
4.001 
4.001 
4.00 1 
4.001 

0.09 

Pb 
Rb 
Re 
Sr 
Sb 
Si 

Ti 
V 
zr 
zn 

n 

4.001 
4.001 
0.006 

4.001 
4.001 

0.52 
4.001 
4.001 
4.001 
4.001 
0.005 

Balances are cali'bfated regularly with weight sets traceabie to NIST #32856, +I32857 and others. 
This CRM is maranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 



Th~s  Certified Reference Material has been prepmd and certified under an IS0 900 I system consistent with the following 
guides: 
Guide To The Expression Of Uncerbint?; In Measurement 1995 
EURACWCITAC Guide: Quantifying Uncertainty in Anal~tical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 33: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference nuterials. general and statistical principles 
IS0  Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for thc quirements for the competence of reference nutcrials produgrs 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
pdclines. Vendor identifications are proprietq . howet-er sources of all materials used in the preparation and testing of 
SPEX CeriiPrep CRMs m tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of thus CRM is in neat fomi or diluted serially v ith inatris of a purity at or greater than the purih of the 
original matris solution. If dilution is required thc diluent must be compatible with all certified mlytes  and contain 
stabilizers appropriatc for the penod of intendcd use. The CRM can also be used as a spike or with a spike. again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that coinc in contact with the solution must be tlmroughly cleaned and 
leached prior to use. Dilutions should be perfomied only with Class A yolunietric glassware. 
Method of Preparation: 
Clean laboratoF procedures and techniques have been used throughout the preparation. All materials. equipment, 
analytical instnmentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm. 
double deionized water. acid-leached triple-rulsed bottles. and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confiniled by procedures consistent with IS0 guide 17025. ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random. replicate samples of the final. packaged inaterial have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical espression k=s’rn is employed to determine the sampling s i 7 ~  
s = relative standard deviation in YO for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necesmy to ensure a relative sub-sampling e m r  of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The ccflified value ’x’ listed on the revme of this document is at the 95% level of co~idence and can be expressed as 
X = s+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtiuned by combining the individual element standard uncertainty components u, and &= ~CU,’ 
Certification Traveler Report: 
All certified values reported were derived from Tmeler Report (Spex Certihp’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic. drug or household application and are to be used only by 
qualified indlriduals who are trained in appropriate procedures. No claims against SPEX CertiP~p. Inc. of any kind 
whatsoever. whether based on breach of waranty. alleged negligence, or otherwise, with respect lo this RM shall be greater 
than the purchase pnce. In no event shall SPEX CertiPrep, Jnc. be liable for any loss of profits or any incidental. special, or 
consequential damages. 

010330 
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Catalog Number: PLLA2-2W2Y Lot NO. 11-32LA 
Description: 1000 m a  Lanthanum 
Matrix: 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instnunentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: lo00 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3.0 mgL 
NIST SRM #3 127a 

The CRM is prepared gravimetrically using high purity Lanthanum Oxide Lot# 11901J.The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1001 mg/L 
Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 

MST SRM M28. 

Instrumental Analysis by ICP spectrometer: 999 mg/L n 
Uncertifed Properties: 

Density: 1.011 @ 21.8 D e p s  Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: t o l i t  

Element 
ce 
ca 
DY 
Er 
Eu 
Fe 
Ga 
Gd 
Hf 
Ho 
In 

mpn 
0.007 
12.00 

<0.001 
4.001 
4.001 

0.02 
<0.001 
4.10 

eo.001 
<0.001 
<0.001 

Element 
Lu 
Mn 
Mo 
Nd 
Ni 
Na 
Pr 
Rb 
sc 
Sm 

m%L 
4.001 
c0.003 
(0.001 
<0.001 
4.003 
0.08 

<0.001 
4.001 
0.003 

<0.001 

Element 
Tm 
Ti 
n 
Ta 
Tb 
Th 
V 
W 
Yb 
Y 
zr 

m g n  
~0.001 

0.01 
0.02 

co.00 1 
<0.001 
<0.001 
4.001 
a.001 
4 . 0 0 1  

0.003 
(0.001 

Balances are calibrated regularly with weight sets ttaceable to NTST #32856, #32857 and others. 9 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty H a 4 Q 

clnca of measurements and other effects, such as transpiration losses, for a period of one year fiom the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

AUG - 2005 
Date of Certification: certifying Officer: El. i w  

D 2004 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quantlfqing Uncertainty in Analytical Measurcment - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials. general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference inaterials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All analytes and matrix materials an: obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary. however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking. prior to use and never 
pipetted k t l y  from the bottle. All surfaces that come in contact with the solution must be thoroughly clcancd and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation All materials. equipment 
analytical instrumentation and personnel have been qualied prior to use. The highest purity acids apphcable. 18 megohm 
double deionized water. acid-leached triple-rinsed bottles. and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025. ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Random. replicate samples of the final packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k=s2m is employed to determine the sampling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-siunpling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessar?: to ensw a relative sub-sampling error of 1% (68% cogidence level) in a single 
determi nation 
Statistical estimator and Confidence limits: 
The ceaified value 'x' listed on the reverse of this document is at the 95% level of confidencc and can be expressed as 
X = s+/-U where X =True value (Labeled Value). U= Expanded uncertainly 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertain? components u, and u,, h,' 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CeWrep reference materials are not for any cosmetic. drug or household application and axe to be used oniy by 
qualified individuals who are trained in appropriate procedures. No claim against SPEX CcrtiPrep. Inc. of aw kind 
whatsoever. whether based on breach of warranp. alleged negligence, or otherwise. with respect to this RM shall be greater 
tban the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental. specml, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
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Catalog Number : PLM09-2X/2Y/2T Lot No. 11-51MO 
Description: 1000 mg/L Molybdenum 
Matrix: H20  

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instnunentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1000 mgL 
Uncertainly Associated with Measurement: +/-3.0 m@ 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity ~4)6(M0)7(0)244H20Lot# 0301 1 C . The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertaintles. 
Classical Wet Assay: 1000 mg/L 
Method: Precipitation using 8-Hydroxy Quinoline. Filter, dry, and weigh as Mo02(C9H6N0)2. 

Instrumental Analysis by ICP spectrometer: 1001 
Uncertified Properties: 

Density: 09989 m3.7 Degrees Celsius 

NIST SRM #3 134 

mg/L 



010334 

T b  Certified Reference Material llas been prepared and certified under an IS0 9001 g stein consistent with the following 
&vides: 
Guide To Tlle Expression Of Uncertainh- In Measureincnt 1995 
EURACWEIWCITAC Guide: Quanti6 ing Uncertainty in Analytical Mcasurcnient - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference nlaterials. 
I S 0  Guide 17025: Cerllfication of referencc materials. general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Techcal Note 1297 
ILAC-G 12-2000: Guidelines for the requirenients for the competence of reference nlaterials producers 
ISO/REMCO N280 
Material Source: 
All analyfcs and nlatris nlaterials are obtained and verified by SPEX CertiPrep froin prcqualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary. however sources of all matcrials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further infomution contact CRM Sales. 
Instructions for Use: 
 prima^ usage of this CRM is in neat form or diluted serially with matrix of a purie at or greater than the purity of the 
original matrix solution If dilution is required the diluent must be compatible with all certified W t e s  and contain 
stabilims appropriate for the period of intended use. The CRM can also be used as a spike or uith a spike. again with 
appropriate compatibilie considerations. All solutions should be thoroughly mixed by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be perfonned only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and teclmiques have been used throughout thc preparation. All nlaterials. equipment. 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable. 18 megohm. 
double deionized water. acid-leached triple-rinsed bottles. and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOREMCO N280 
and ASTh4 D6362-98 Appendh X2.  Ramlorn replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k=s'm is employed to determine the sampling size 
s = relative standard deviation in YO for one component of the sample. (ie. The sub-sampling uncertainty) 
in = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence Icvel) in a single 
dete nnination 
Statistical estimator and Confidence limits: 
The certified value 's' listed on the reversc of this document is at the 95% level of confidence and can be eqressed as 
X = x+/-U where X =True value (Labeled Value). U= Espanded uncertainc 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainc cotnponents u,. and &- h u t 2  
Certification Traveler Report: 
All certified values reported were derived from Tmveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic. drug or household application and are to be used only by 
qualified indwiduals who are trained in appropriate procedures. No claims against SPEX CertiPrep. Inc. of any kind 
whatswcr. wlxtlier based on breach of warranty, alleged negligence. or otherwise, with respcct to this RM shall be greater 
than the purchase price. In no event s l d  SPEX CertiprCp, Inc. be liable for any loss of profits or any incidental. special. or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
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Catalog Number: PLLI2-2XQY Lot No, 11-12OLI 
Description: 1000 mg/L Lithium 
Matrix: 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
caIibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

CertifiedValue: 1002 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravime~cally using high purity Lithium Carbonate Lot# 03021A. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1003 mg/L 
Method: Evaporate to dryness Fume with Sulfinic Acid. Ignite and weigh as Li2SO4 

+/- 3.0 mg/L 
NIST SRM #3 129a 

Instrumental Analysis by ICP spectrometer: 1001 
Uncertified Properties: 

Density: 1.01 3 @ 24.6 Degrees Celsius 

mg/L 
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This Certified Reference Material has been prepared and ceMied under an I S 0  9001 system consistent with the following 
guides: 
Guide To The Eqression Of Uncertainty In Measurement 1995 
EURACJ3EWCITAC Guide: Quantifiing Uncertainty in Analytical Measmillent - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 31: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statisbcal principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All analytes and matrix nlaterials are obtained and verified by SPEX CertiPrep from prequalified yendors as per I S 0  9000 
guidelines. Vendor identifications are proprietary, however sources of all materials uscd in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in ncat form or diluted serially with matrix of a purity at or grcater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilims appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibiliry considerations. All solutions should be thoroughly mixed. by shaking. prior to use and never 
pipettcd di&y from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached pnor to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laborator?: procedures and techruques have been used throughout the preparation. All materials. equipment. 
analytical instrumentation and personnel ha1.e been qualified prior to use. The lughcst purity acids applicable. 18 megohm 
double deionized water, acid-leached triple-rinsed bottles. and Class A glassware have becn used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with I S 0  guide 17025. ISO/REMCO M280 
and ASTM D6362-98 Appendi.. X2. Random. replicate samples of the fmL packaged inaterial have been analyzed for the 
certified vdues by procedures consistent with the intended use of the CRM. 
The mathematical espression lq=s'm is employed to determine the sainpling size 
s = relative standard deviation in YO for one component of the sample. (ie. The sub-sampling uncertainty) 
m = thc sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
delennination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = s+/-U where X =Tme value (Labeled Value). U= Espanded uncertainty 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components u, and u,, ~ Z U , ~  
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spes CeltiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic. drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep. Inc. of any kind 
whatsoever: whether based on brcach of warranty. alleged negligence. or otherwise, with respect to this RM shall be greater 
than the purchase price. in no event sldl SPEX CerWrep, Inc. be liable for any loss of profits or any incidental. special. or 
consequential damages. . 

203 Norcross Avenue 6 Metuchen, NJ 08840 USA 
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Catalog Number: PLTH2-2Z2Y Lot No. 11-82T.H 
Description: 1000 m a  Thorium 

Matrix: 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
cahbrauon smaard or quality conuol standard rbr inorgamc specnoscopic mrrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1000 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Th(N03)44H20 Lot# 0185lR. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1001 m@ 
Method: EDTA titration using Xylenol Orange as indicator. EDTA standardized against Pb(N03)2 MST 

Instrumental Analysis by ICP spectrometer: 999 
Uncertified Properties: 

+/- 3.0 mgL 
N E T  SRM #3159 

SRM #928. 

mg/L 
i l l 1  

Density: 1.010 @ 24.1 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mgL Element mg/L 
ca <0.02 Lu <o.oo 1 Th <o.oo 1 
Ce 0.0 I La 0.003 Tb <o.oo 1 
DY ~0.001 Mo eo.00 1 Tm <0.001 
Er <0.001 Mn <o.oo I Ta <0.001 
Eu <0.001 Na 0.04 TI <0.001 
Fe CO.01 Nd 0.003 Ti eo.001 
Gd <o.oo 1 Ni eo.001 V <o.oo 1 
Ga <o.oo I Pr <0.001 W <0.001 
Hf eo.001 Rb <0.001 Y 0.002 
Ho <o 0001 Sm -=o.oo 1 Yb <0.001 z u cc. 

atrlxtL I In <0.001 sc <o.oo 1 zr 0.001 Q & W O  .. 
tt: 0 Balances are calibrated reguIarly with weight sets traceable to NIST #32856, #32857 and others. o u w u E 

This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 2 2 
of measurements and other effects, such as transpiration losses, for a period of one year from the L=l a W 

data of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Certifying Officer: N* AUG - 2005 
Date of Certification: 

0 2004 SPEX CertiPrep, Inc. 
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Bpporr of 4Ei?rtifiiXtion 

This Certified Reference Matenal has been preparcd and certified under an IS0 900 1 system consistent with the followvi 
guides: 
Gude To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifqing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide DG362-98 
IS0 Guide 31: Quality system gwdelines for the production of reference nlaterials. 
IS0 Guide 17025: Certification of reference materials. general and stabstical pnnciples 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NfST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference inaterials producers 
ISOREMCO N280 
Material Source: 
All analytes and nlatris materials are obtained and wrified by SPEX CertiPrep froin prequalified vendors as per IS0 9000 
guidelines. Vendor identifications arc proprietq. however sources of all materials used in the preparation and testing of 
SPEX CertiPrep C W  are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
P r i n v  usage of this CRM is in neat forni or diluted serially with mtris of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike. again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed by shaking, prior to use and never 
pipetted dinctly from the bottle. All surfaces that come in contacl with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratoq procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and penonnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionkd water, acid-leaclied triplc-rinscd bottles. and Class A glassware have bcen used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been coniirmed by procedures consistent with IS0 guide 17025. ISO/REMCO N280 
and ASTM D6362-98 Appendiv X2. Random, replicate samples of the final, packaged material llave been analyzed for the 
certified values by procedures consistent with the intended use of the C M  
The mathematical expression &=s’m is employed to determinc the sampling size 
s = dative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampirng mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% co&ideme level) in a single 
determination 
Statistical estimator and Confidence limits: 
Thc ceaified value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where k 2  is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components u, and y= .(Xu,’ 
Certification Traveler Report: 
AII certified values reported were derived from Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty. alleged neghgence, or otherwise. with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental. special, or 
consequential damages. 

203 Norcross Avenue Metuchen, NJ 08840 USA 
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TRACEMETAL GRADE NITRIC ACID 
CERTIFICATE OF ANALYSIS 

010339 

CATALOG NUMBER: A509 
LOT NUMBER 1105010 

EXPRY DATE FkrUay,2008 
RELEASE DATE: m # Y ,  2005 

Tests Maximum Actual Units 
Specification Value 

ASSAY [HNOr Wrw): 67 - 70% 70% % by wlw 
cda: 10 4 0  APHA 

Maximum Actual Maximum Actual 
Anat& Specification Value (in ppbi Anatyt? Specification Value (inppb) 

I 
Neodymium (Nd) 0.5 ppb co. 1 
Nickel (Ni) 1PPb co.1 
Nbbium (Nb) 0.5 ppb co.1 
Palladium (W) 0.5 ppb co.1 
Platinum (P 1) 0.5 mb 4 . 1  

Akrminum (AI) 
Antimony (Sb) 
Anmic (4s) 
Barium (Ea) 
Bery#krm (W 
Bismllh (e )  
Boron (8) 
Cadmium (Cd) 
Calcium (Ca) 
Cerium (Ce) 
Cesiun (Cs) 
Chromium (Cr) - 0) 
copper (W 
Wros lum (DY) 
Erbium (Er) 
Europium (Eu) 
Gadolinium (Gd) 
Galliim (Ga) 
Germanium (Ge) 
Gold (Au) 
Hafnium (H9 
Holmium (Ho) 
lndbm (In) 
iron (Fe) 
Lanthanum (La) 
Lead (Pb) 
Lithium (Li) 
LuteUum (Lu) 
Magnesium (Mg) 
Manganese (Mn) 
Mercury(Hg) 
Molybdenum (Mo) 

c0.5 
co.1 
co.1 
co.1 
co.1 
eo.1 
<0.5 
co.1 
~ 0 . 5  
co.1 
co.1 
el 

co. 1 
eo.1 
co.1 
co.1 
co.1 
co.1 
co.1 
co.1 
<O. l  
co.1 
qo.1 
<0.1 
eo.5 
co.1 
<O. l  
qo.1 
co.1 
c0.2 
co.1 
c0.2 
co.1 

Potassium (K) 
praseodymium (PI 
Rhenium (Re) 
Rhodium (R h) 
Rubidium (R b) 
Ruthenium (R u) 
Samarium (Sm) 
scandium (SC) 
Selenlum (Se) 
Silver (Ag) 

lpbb 

0.5 ~ p b  
0.5 ~ p b  
0.5 ~ p b  

r) 0.5ppb 
0.5 ppb 

0.5 ppb 
0.5 ppb 
1 Ppb 

c0.2 
<a. 1 
co.1 
so.1 
co.1 
co.1 
CO.1 
qo.1 
co.1 
co.1 

Tanlalum Fa) 
Tellurium fie) 
Terbium (Tb) 
Thallium (TI) 
ThorilJfn (Th) 
Thulium (Tm ) 
Tln (Sn) 
TItankrm 
Tungsten (W ) 
Uranium (U) 
Vanadium o/)  
Ytterbium (Yb) 
Yttrium (Y) 

(zn) 
Zirconium (Zr) 

hiformationonly 
0.5 ~ p b  
0.5 ppb 
0.5 ppb 
lppb 

1 Ppb 
1 PPb 

0.5 ppb 
1 wb 
1 wb 

0.5 Ppb 
0.5 ppb 
1 Ppb 
lppb 

0.5 ppb 

co.1 
co.1 
co.1 
co.1 
co.1 
<0.1 
co.1 
<0.1 
<0.1 
CO, 1 
co.1 
co.1 
co.1 
c0.2 
co.1 

Elementconcentrationsareatthepointofbottling.ConcentraLonsofsomeel~tsinpa~r.Ca,Si.K. Na.B,AI,Mg& 
Mn will increase due to storage in glass bottles. 

For customer service. call 1-800-766-7000. 

To order online: www.fishersci.com 
@ Fisher Scientlffc I To fax an order, use 1-800-925-1165. 

http://www.fishersci.com
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TRACEMETAL GRADE HYDROCHLORIC ACID 
CERTIFICATE OF ANALYSIS 

Dr. 8. McKetvey 
WQC Manager 

CATALOG NUMBER: A508 
LOT NUMBER: 4105031 

R U W E  DATE July. 2005 
EXMY DATE JIJV. 2001 

Aluminum (Al) 
Antimony (Sb) 
Arsenic (k) 
Barium (Ba) 
Beryllium (Be) 
Bismuh (80 
w o n  6% 
Cadmium (Cd) 
Caldum ( Ca) 
Cerium (C e) 
Cesiun (Cs) 
Chromium (Cr) 
-H (W 
copper (W 
Dysprosium (W 
Erbium (Er) 
Europium (Eu) 
Gadolinium (Gd) 
Gallium (Ga) 
Gold (k) 
Hafnium (m) 
Holmiun (Ho) 
Indim (In) 
Iron (Fe) 
Lanthanum (La) 
Lead (Pb) 
Lithim (Li) 
Lutetium (Lu) 

Manganese (Mn) 

Molybdenum (Mo) 

 mag^^^ (Ms) 

Mercury (4) 

1ppb ~0.5 
1ppb co.1 

co.1 
co.1 

lppb 
1 Ppb 
1ppb co.1 
1 Ppb co.1 
1 Ppb c0.5 
1 Ppb co.1 
1 Ppb C0.5 

0.5 ppb co.1 
0.5 ppb co.1 
lppb co.1 
lppb CO.1 
1 Ppb co.1 
0.5 ppb co.1 
0.5 PP co.1 
0.5 ppb co. 1 
0.5 ~ p b  CO.1 
0.5 ppb co.1 
0.5 ppb co.1 
0.5 ppb co.1 
0.5 ppb co.1 
0.5 ppb co.1 
1 Ppb ~0.5 
0.5 pob CO.1 
1 Ppb co.1 
1 Ppb co.1 
0.5 ppb co.1 
1PPb ~ 0 . 5  
f Ppb co.1 
1 Ppb c0.2 
1PPb co.1 

Tests Maximum Actual Units 
Specification Value 

ASSAY (nu. whr I 34 - 37% 36% %bywhv 
WUr 10 <lo APHA 

Maximum Actual Maximum Actual 
Anatyte Specification V a l e  (inppb) IAnaMe Specification Va le  (inpph) 

I 
Neodymium (Nd) 0.5 ppb 
Nidtel (Ni) 1 Ppb 
NioMum (Nb) 0.5 ppb 
Palladium (Pd) Information Only 
Platinum (pt) Information Only 
Potassium (K) 1 ppb 
Praseodymi~(h) 0.5PPb 
Rhenium (Re) 0.5 ppb 
Rhodium (Rh) 
Rubidlum (Rb) 
Ruthenium (R u) 
Samarium (Sm) 
Scandium ( Sc) 
Selenium (Se) 
Sier (Ag) 
Sodium (Na) 
Strontium (S r) 
Tantalum (Ta) 
Tellurium (Te) 
Terbium (Tb) 
Thallium (ni 
Thorium (7%) 
Thulium (Tm) 
rm (sn) 
Tiinium (Ti) 
Tungsten (W ) 
Uranium (U) 
Vanadi i  (V) 
Ytterbium (Yb) 
Yttrium (Y) 

Qn) 
Zirconium (u) 

0.5 ppb 
0.5 ppb 

0.5 ppb 
0.5 ppb 
lppb 
lppb 
lPPb 
1 Ppb 

Information Only 
0.5 ppb 
0.5 ppb 
0.5 ppb 

1 Ppb 
0.5 P P ~  

1 Ppb 
1 Ppb 
0.5 ppb 
Ippb 
1ppb 

0.5 ppb 
0.5 ppb 
1ppb 
1ppb 

0.5 ppb 

<O.l 
c0.1 
c0.1 
~0.5 
~0.5 
c0.1 
c0.1 
c0.1 
c0.1 
<O.l 
c0.1 
<o. 1 
c0.1 
c0.1 
c0.1 
<0.5 
c0.1 

C 1  
g0.1 
c0.1 
c0.1 
c0.1 
c0.1 
c0.1 
c0.1 
c0.1 
c0.1 
c0.1 
c0.1 
c0.1 
~ 0 . 5  
<0.1 

Actual Maximum Maximum Actual I 
Aigilyle Specification Value (in ppm) IAnatjte Specification Vdue (in ppm) 
B&&(&) 10 m <lo  lT&J Sulphur (S) 0.3 ppm ~0.3 
Total Phosphoius (P) 0.01 ppn 4 01 l F m  Chbm (C 12) 0.5 ppm ~ 0 . 5  

For customer service, call 1-800-766-7000. 

TQ order oniine: www.fishersci.com 
**len?iftc 1 To fax an order, use 1-800-925-1 165. 

http://www.fishersci.com
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i n o r g a n i c  v e n t u r e s  / Pv l a b s  
195 lehigh avenue, suite 4, lakewood, nj 087Ol usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate a83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

Of0341 
DESCRIPTION OF CRM Custom-Grade 1000 pglmt Scandium in 5% (abs) HN03 

Catalog Number: CGSC1-1, CGSC1-2, and CGSC1-5 

X-SC02063 Lot Number: 

Starting Material: Sc203 
Starting Material Purity (%): gg.gsg1g 
Starting Material Lot No 
Matrix: 

BSC-632-1-5736 
5% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1007 i 2 pg/mL 

1.037 g/mL (measured at 22" C) 

The Certified Value is the ICP value. The following equations are used in the calculations of the certified value and the uncertainty: 

CeMiicd Value (9 = & (9 = mtan 
N - individual t u  ults 
n = numbtr of measurements 
Est = The summation d all s ignificant estimated erros. 
(Most oommon are the errors from instrumental measurement 
weighhg. dlutbn to volume, and the fixed enor reported on the Nl ST 
SRM certificate of rnakzk.) 

n 

Uncertdntg (*) = 2#&$7" 
(n) Ir 

The independent samples t-test was ussd to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
conflrmatlon of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
U Thii IV prcduct is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty e m  and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1007 f 2 pglmL 
ICP Assay NIST SRM 31- Lot Number: 7921 I 1  

1006 f 2 pglmL 
EDTA NIST SRM 928 Lot Number: 3921 10 

Assay Method #? 

INORGANIC LABS/RADCHEM LABS 
DATE RECEIVED: 4lZS\~- - , ,  - 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 

010342 annually by a NIST I NVLAP accredited caiibration lab. The NlST test number is 822'260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALlBRATlON - In-house procedure 3-QC-002 Is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglrnL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pm. 

!!! Pr < 0.00030 

M Re < 0.00100 

M < 0.00100 

- M Rb 0.00100 

M Ru 0.00199 

M Sm < o.oo100 
s sc 

!d Se 0.00797 

Q Si o.00200 

M Ag < 0.00199 

Q Na < 0.09000 

M sf o.Oo050 

Q S 0.02500 

M Te < o.oa90 

M Tb < 0.00030 

M TI < o.ooioo 
!d Th 0.01175 

M Tm 0.00040 

M Sn 0.00498 

s < 0.00100 

M W < 0.00997 

- M lJ 0.00199 
M v < 0.00199 

M yb 0.00100 

9 y < 0.00100 

e fi o.Ooo60 

Q CU < 0.00140 M pb 0.00299 Q K o.ioo00 M Ta 0.00698 P 0.02298 
M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Chedted by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element 

For the calibration of analytical instruments induding but not limited to the following: 
ICP-MS, ICP-OES. FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of W i n g  reference samples- 
For Interference studies and the determinatlon of correction coeffidents 
For detection limit and lineallty studies 
For additional intended uses. contact IV Technicat Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

StaageB Handing -Keepti@tlyseded vhen not in use. Stwe and useat 20 2 4'C. Do not pipet from container. DO 
not return portions removed for pipetting to  container. 
Atomic Weigm Valeace; Cmrdnation Nu-q Chernicd Fonnin Solution - 44.95591; +3; S, Sc(H10);' 
Cherrical Compatibility- Soluble in HU,  HSO *and HNOX Avoid HF, HPO ,and neutral to basic medii. St&Ie vkth 
most metals and inorganic anions forming an insoluble carbonate, oxide, oxalate, end llu0ric.k. Avoid mhng Mh3 
elements I solutions containg moderde amounts of fluoride. The fluoride is soluble in e x e s  HF forming ScFs (not 
recommended for standard preparations). 
StaWi- 2-100 ppb levelsstable for months in 1% H W d L D P E  container. 1-10,ooO ppn solutiw\scbmidlystable 
for years in 540% HNOdLDPE container. Small atomic radius increases hydrolysisres%iring higher acid levelsthan 
other Rare Earths. 
Sc Containing Sarrples (Preparatio? and Sdutim) - Metd (Soluble in acids] Oxide (DisoIw by heating in HQ I 
HNOI); Ores[Carhate fusion in Pt f o l r n d  by HCI dissoluticn); OrganicMatrices(Dry& and dissolve in 1:'l H X )  I 
HCI or HNO3), (&qua Regia or nitric I pemhloric I sulfuric add digestions can be used. Exercise cau(ion Hlhen udrg 
perchloric acid) 
Manic Spedmscclpic Irfarmtim aCP-OES 0.L.e are gum as mWhual - uiew): 
Techniouen_ilne F * -  A 'aL krterfererrcesurderiinedindicdes severe) 
ICPOES 335.373 run 0.004 I0.00002 pghL 1 ion 
ICP-OES 337.215 nm 0.004 I0.00002 pghL 1 ion Ti,U,Ni,Rh 
ICP-OES 424.683 nm 0.003 I0.00002 pghL 1 ion 
ICP-MS 45 amu 2.3pPt nla Iw* %:zcH. ?siwo, 9;' 

8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This sdution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATtON 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entldad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net fntematlonal Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (DS), Finland (SFS), France (AFAQ). Germany (WS), Greece (ELOT 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA). Nethertands (KEMA), Norway (NCS) 
Poland(PC8C). Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 lSO/IEC 17025 - I999 "General Requirements forthe Competence of Testing and Calibration" 
-Chemical Testing - Accredited A2LA CertMcate Number 883.01 

10.3 ISOlIEG Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Productlon - Accredited A2LA Certificate Number 883.02 
&LA Mutual Recognition Agreement Partners: 
Austraiia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC). Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmatk (DANAK). Finland (FINAS), France (COFRAC), G e m n y  (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ). Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Swltzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission . Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21- Nuclear Regulatory Commlsslon - Reporting Defects and NonCompliance 

10.6 Mll-STD45662A (Obsolete/ObservW 



010344 11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low denstty polyethylene bottles. When stored under special conditions 
that mlnimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: December 14,2004 

Q=mm 
1PZoof;- 

Expiration Date: 

Certificate Prepared By: Nick Maiia, QA Administrator 

Certificate Approved By: KataHn Le, QC Manager 

Certifying OfRcer: Paul Gaines. Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / I v  l a b s  
195 lehigh avenue, suite 4. lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and I S 0  Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

010345 
DESCRIPTION OF CRM Custom-Grade 10000 @ n L  Aluminum in 5% (abs) HNO3 

Catalog Number: 

Starting Material: AI metal 
Starting Material Purity (%): gg.gg7ggo 

Starting Material Lot No 6071 16 
Matrix: 

CGALIO-1, CGALl0-2, and CGALIO-5 
Lot Number: X-AL04021 

5% (abs)HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (3 = & (9 = mean 

n = number of measurements 
Cr, = The summation d allsignificant estimated erroa. 
(Most commorl are the errors from instrumental measurement. 
weighing, dilution to volume. andthe fixed error reported on the NlST 
SRM certiicata of ana& k.) 

10,030 ? 19 pglmL 

1.071 glrnL (measured at 22" C) 

n x, = individual results 

uncertainty(*)= 2[ (&~] ' ' *  
(n)'" 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
1 "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM. 2nd 
ed., 1993, definition 6.10) 
.I; This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #4 1 O,03O k 19 wlmL 
ICP Assay NlST SRM 31 01 a Lot Number: 01 0808 

Assay Method #2 10,022 f 21 pg/rnL 
EDTA NlST SRM 928 Lot Number: 3921 10 

INORGANIC LABSIRADCHEM LABS 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cow. of 
South Arnboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These we 
annually by a NlST I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in !he determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452. 176240/P14452.176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016.471047 and NlST test report NOS. 81 1/258522,811/2557078, and 236090 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element. is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 

3 AI 

M Sb < 0.00282 

M As < 0.05631 

!! Ba < 0.05631 

0 Be < 0.00017 

- M Bi < 0.00225 

- 0 B 0.01173 

- M Cd < 0.01689 

- 0 Ca 0.01013 

!! Ce 0.02815 

h!! CS < 0.00169 

I? Cr 0.00533 

!!!! CO < 0.01689 

!! CU < 0.03378 
M - Checked by ICP-MS 

- 0 Li < 0.00020 

- M Lu < 0.00225 

0 Mg 0.00498 

M Mn < 0.02252 

0 Hg 0.00700 

M MO < 0.01126 

- M Nd 0.01126 

0 Ni < 0.00600 

M Nb < 0.00282 

os 
!!4 Pd < 0.02815 

- 0 p < 0.03000 

- M Pt C 0.01126 

0 K 0.01208 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

m. 

Pr < 0.00169 

M Re < 0.00563 

!!! Rh < 0.00563 

- M Rb < 0.00563 

M Ru < 0.01126 

!d Sm < 0.00563 

k! SC 0.05631 

M Se < 0.04505 

- 0 Si 0.07462 

!!! Ag < 0.01126 

Q Na 0.06396 

- M Sr < 0.00282 

- 0 s 0.10000 

!!! Ta < 0.03942 

n - Not Checked For 

!d Te < 0.16892 

h!! Tb < 0.00169 

- M TI < 0.00563 

- M Th < 0.00563 

!! < 0.00225 

k! Sn < 0.02815 

0 Ti 0.00213 

- M W < 0.05631 

- M U < 0.01126 

M v < 0.01126 

b!? Yb < 0.00563 

- M y < 0.22523 

- M Zn 0.00450 

!!!! Zr < 0.02815 

- 

- 

s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS. GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of “working reference samples” 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage& Handling - Keep tightly sealed when not in use. Store and use at 20 2 4 'C. Do not pipet from 
container. Do not return portions remolved for pipetting to  container. 
Atomic WeigM; Valence; Coordination Nun'br; Che-cal Form in Solution - 26.981 54; +3; 

CherrJcal Compatibility - Solubfe in Hg1, HNOq HF and HzSO~. Avoid neutral media. Soluble in strongly 
basic NaOH forming t h e  Al(OH)4HX))2 species. Stable with most metals and inorganic anions. The 
phosphate is insoluble in w t e r  and only slightly soluble in acid. 
Strtbility - 2-1 00 ppb levels stable for months in 1 % HNO3 LOPE container. 1-10,OOO ppm solutions 
chemically stable for years in 2-5% HNO3I LDPE container. 
AI Containing Samples [Preparation and Solution} - Metal (Best dissolved in HCI I HNO3 1; a- A l a 3  
(NaXO3fusiOrt in Pt? 
y- AIS3 (Soluble in acids such as HCI) ; Ores (Carbonate fusion in Pt' followd by HCI dissolution); 
Organic Matrices (suliuridperoxide digestion or nitric I sulfuric I perchloric acid decomposition, or dry 
and dissolution in dilute HCI. 
Atomic Spectroscopic Information (ICP-OES D.L.8 are given as radiaUaxiai uiew}: 
Techniauenine EstimtedD.L. Order I M m ~  (underlined indicdes severe) 
ICPOES 394.401 nm 0.05 10.006 pghL  1 atom U,Ce 
ICP-OES 396.152 nm 0.03 (0.006 pghL  1 atom MP,ZI,Ce 
ICPOES q67.078 nm 0.1 10.009pghL I ion :e 
ICP-h4S 27 amu 30 Prn nla M' k'%, %"N, 'H%"N, 'k3'bo,5'Cra, ?e" 

~;AI(Hx)C 

030347 

8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria ( b Q S ) ,  Belgium (Avinter) , Brazil (FCAV), Canada (QMI). Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER). Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

!!E!Q!P 'AOQREPIT 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and 
Calibration" 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited AZLA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK). Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGlAS), Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United Slates (NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD-45662A (Obsolete10bserved) 



I I .u uw I r ur CICK I iritH i IUN  NU reniuu ur VALIUI I r 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf fife can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: December 28, 2004 

Expiration Date: 

l82006- 010348 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager kbt- ' L  

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



1 .o 

2.0 

3.0 

4.0 

i n o r g a n l c  v e n t u r e s  I i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #88342. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

010349 DESCRIPTION OF CRM Custom-Grade 1000 pglmL Silver in 3.5% (abs) HNCb 

Catalog Number: 

Starting Material: Ag shot 
Starting Material Purity (YO): 99.998444 
Starting Material Lot No J 18M38 
Matrix: 

CGAG1-1, CGAGI-2, and CGAGI-5 
Lot Number: Y-QAGOI I32 

3.5% (abs) tlNO3 

CERTIFIED VALUES ANI) UNCERTAINTIES 

Certiied Concentration: 1003 4: 3 pglmL 

Certified Density: 

The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certiid value and the 
uncertainty: 

Certified Value (a) = 

1.025 g/mL (measured at 22" C) 

( z )  = mean 

n = number of measurements 

= The summation of all significant estimated errors. 
(Most common are the errors from instrumental measurement, 
weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

n xj = individual results 

Uncertainty (kt) = 21~Z:~~)~1"' 
(n)'" 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NtST AND VALUES OBTAINED BY INDEPENDENT METHODS 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.10) 

reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 

4.1 Assay Method #i 

Assay Method R 

1007 f 3 VglmL (Avg of 2 full assays) 
Volhard NlST SRM 999a Lot Number: 999a 

1003 f 3 pg/mL (Avg 2 runs) 
ICP Assay NlST SRM 3151 Lot Number: 992212 

INORGANIC LAESiRADCHEM LABS 
DATE RECEIVED: - ~ ~ ~ g - !  _-__ - 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMIvl-001. The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NlST 
test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South 
Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested annually by 
a NlST / NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452.176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NIST test report Nos. 81 1/258522, 81 2/2557078, and 236090 

. 

GLASSWARE CALlBRATlON - In-house procedure 34'2-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/m 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 urn. 

- 0.00165 

M Sb < 0.00100 

M As < 0.01997 

M Ba < 0.01997 

- M Be < 0.00100 

M ' 0.00080 

- < 0.13978 

- 0 Cd 0.00042 

- Ca 0.00250 

M C= < 0.00998 

M c s  o.Ooo60 

M Cr 0.00998 

M c0 ' 0.00599 

- 0 c u  0.00150 
M - Checked by ICP-MS 

M DY < 0.01198 

M Er < 0.00998 

M E' < 0.00599 

M Gd < 0.00200 

M Ga < 0.00200 

hn Ge < 0.01198 

0 Au < 0.00300 

!!! Hf < 0.00399 

M Ho < 0.00100 

- M In < 0.01997 

- M Ir < 0.00998 

9 Fe 0.00100 

M La 0.00100 

- M Pb 0.00199 

- 0 Li 0.00001 

- Lu 0.00080 

0 Mg 0.00012 

M Mn ' 0.00799 

E! Hg ' 0.01500 

M Mo < 0.00399 

M Nd < 0.00399 

0 Ni < 0.00300 

M Nb < 0.00100 

- n Os 

Q Pd 0.00400 

- 0 p < 0.00300 

0 Pt < 0.01700 

0 0.00035 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

h!! Pr < 0.00060 

Rn Re < 0.00200 

- M Rh 0.00200 

- M Rb < 0.00200 

M Sm < 0.00200 

M Ru < 0.00399 

M sc < 0,01997 

M Se < 0.01598 

si 0.00399 

s. Ag 

- Na 0.00319 

M Sr < 0.00100 

- < 0.02500 

!d Ta 0.01398 
n - Not Checked For 

&! Te < 0.05991 

M Tb < 0.00060 

- M TI < 0.00200 

M Th < 0.00200 

!d Tm < 0.00080 

M < 0.00998 

- M 7-l < 0.09984 

@ < 0.01997 

M " 0.00399 

- 0.00399 

- M ytl < 0.00200 

- M < 0.07987 

0 Zn < 0.00040 

!d Zr < 0.00998 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS. ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples' 
For interference studies and the determination of correction coefficients 
For detedion limit and linearity studies 
For additional intended uses, contad IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage i3 Hand l ing  - Keep tightly sealed when not in use. Store and use at 20 f 4 ° C .  Do not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight;  Valence; Coord ina t ion  Number ;  Chemica l  F o r m  in  S o l u t i o n  - 107.8682; +l; 6; 
Ag(H20)G' 
Chemica l  Compat ib i l i t y  - Stable in HN03,  and HF. Avo id  basic media.  
than any other metal. It also is subject to photochemical reduction to the metal  in HCI media although 10 
pglmL solutions in 10% HCI [ AgCI,"*] are commonty used in the analyt ical laboratory. The most common 
solubility problems exist with arsenate, arsenite , bromide, chloride, iodide, carbonate , chromate, cyanide, 
iodate, oxalate, oxide, sulfate, sulfide, tartrate, and thiocyanate in  aqueous media.  The addition o f  nitric 
acid renders many of these salts soiuble. 
Stabi l i ty  - 2-100 ppb levels stable for 75+ days when mixed with equivalent levels of al l  other elements 
including the precious metals (where chloride is present) when in 1 % HNOl / LDPE container. 1-10.000 
ppm solutions chemically stable for years in 1-5% HNOJ / LDPE container. 
Ag Conta in ing  Samples (Preparat ion and  So lu t ion)  - Metal (Soluble in HNO,); Oxides (Soluble in 
HNO,); Ores (Digestion with conc. HNOs). 
A tomic  Spect roscop ic  In fo rmat ion  (ICP-OES D.L.s are g i ven  a s  rad la l lax ia l  v iew):  
Techn ique lL ine  Est imated D.L. Order  Interferences(under1ined indicates severe) 
ICP-OES 328.068 nm 0.007 10.0007 pg/mL 1 atom Ce, Rh, V 
ICP-OES 338.289 nrn 0.013 I0.001pglmL 1 atom Ce, Cr, Th 
ICP-OES 243.779 nm 0.12 I0.01 pg/mL 1 ion, Mn, Th, Ni, Rh 

Ag forms more insoluble Salts 

010351 
ICP-MS 107 amu 1 PPt n/a M 9 1 ~ ~ 8 0  

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RA5) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QM!). Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB). Slovenia (SIQ), Spain (AENOR), Switzertand (SQS) 

10.2 

10.3 

10.4 

10.5 

10.6 

ISOlIEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration'' - Chemical Testing -Accredited AZLA Certificate Number 883.01 

ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production -Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK). Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (ICBO ES) 

IOCFRSO Appendix 6 - Nuclear Regulatoty Commission 
- Domestic Licensing of Productton and Utilization Facilities 

lOCFWl - Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

MIL-STD-45662A (ObsoletdObsewed) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at tnorganic Ventures I tV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under speciat conditions 
that minimize transpiration and instability. the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 21, 2005 

~ ~ i m & l 0 3 5 2  
-1 PZ006- 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFlCERS 
Certificate Prepared By: Nick Maida, QA Administrator 

Certificate Approved By: Katalin Le, QC Manager K,<.-fpClDL -'-\ L 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



~ 

i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsalesQistandards.com website: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” 
and IS0 Guide 35-1989 ”Certification of Reference Materials - General and Statisical Principles.” 

010353 
DESCRIPTION OF CRM Custom-Grade 1000 pghL Lanthanum in 1.4% (abs) HNOs 

Catalog Number: 
Lot Number: 
Starting Material: La203 
Starting Material Purity (%): 99.994832 

Matrix: 

CGLAl-I, CGLAl-2, and CGLA1-5 
XQLAOlO72 

Starting Material Lot No RP-LA-0-5417 
1.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1003 f 3 pg/mL 

1.01 0 glmL (measured at 22” C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calcutation of the certified value and the uncertainty: 

Certfied Value (s) = & (s) = man 

n = nurrber of meawrerrents 
XS = The surrmation d all significant estirrated ermrs 
(Most c o m n  are the errusfrominstrumntal masurermt, 
weighing, dilution to v o l m ,  md the fixed arcr reported on t he 
NlST sF7MI cettiiicate of aatyss.] 

n xI = indkidual results 

Uncertainty = ~~CCS,)ZI(~ 
wn 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. “Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (IS0 VIM, 2nd 
ed., 1993. definition 6.$0) 
4 This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.j  Assay Method #l 1003 f 4 pglmL 
ICP Assay NlST SRM 3527a tot Number: 890402 

1003 f 3 pg/mL 
EDTA NlST SRM 928 Lot Number: 392110 

Assay Method #Z 

INORGANIC LABS/RADCHEM LABS 
DATE RECEIVED: ---“Jz>iOS 
DATE EXPIRED: ---\C[L (&I 

http://ivsalesQistandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to W a r t  Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 and/or class 2 analytical weight set These weights are tested 
annually by a NlST / NVIAP accredited calibration lab, The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the deteminatlon of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance Wrth the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,2173681p14452,176240ff14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 11258522.81112557078. and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3 - 0 0 2  is used to calibrate ail Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 010354 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMJNED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade sdutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides dawn to 0.3 pm. 

M < 0.00992 

M Sb < 0.00050 

!!! AS < 0.00992 

M Ba 0.00992 

M Be < 0.00050 

M Bi < 0.00040 

- 0 B 0.03600 

- Cd < 0.00298 

- 0 Ca 0.00903 

0 C@ < 0.00300 

!!!! Cs < 0.00030 

M Cr 0.00496 

!!! CO < 0.00298 

!k! CU < 0.00595 
M * Checked by ICP-MS 

0 Li < 0.00002 

M LU 0.00040 

0 Mg 0.00281 

Be Mn 0.00002 

i Hg 

k! Mo < 0.00198 

- M Nd 0.00020 

M Ni 0.00793 

M Nb < 0.00050 

- n Os 

Y Pd 0.00496 

- n P  

k! Pt < 0.00198 

- 0 K < o.10000 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Te c 0.02975 

M 0.000~9 

!d Tb < 0.00030 

M -l-h e 0.00099 

b! fm < 0.00040 

M '3-1 < 0.00496 

M Ti < 0.04958 

M w 0.00992 

- M U < 0.00198 

I 0 v 0.00080 

M Yb < 0.00099 

- M Y 0.03966 

- 0 Zn 0.10539 

0 zr < 0.00070 

s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFA4, XRF. and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Stwage & Handing - Keeptightlyseded vhen nd in use. Store and use at 20 f 4'C. Do not pipet from Container. Do 
not &urn pottiom rem wed for pipatting to mntainer. 
# d e  WeigM; Valence; Cwrdnafion Number; Chemical Fomin Solution - 138.9055; +3; 6 to 8,9,10 for some 

Chemical c O ~ l b i l # y -  Soluble In HU,  and XMOr h d d  HF, HPO+, HSO tand neutral to bask medii. Stsble Mh 
most metals and imtganic anions formtng an insolul3k, c m e ,  oMe, owlata, end tluarid;! and sparingly soluble 
sultates (La - Eu exbibit lowsulfate solubility). A d d  mi- vith elements I solttions containing moderate amounts of 
fluor&. 
Stability- 2400 ppb levdsstabb for months in 1% HNOilLDPE container. 1-10,000 ppn solutionsckmicallystable 
for years in 25 % H W d  D P E  container. 
La Cortaining Samplers ptymratip and Soiutim) -Metal (Soluble in adds] Oxide (Dissolved by heating in H O  1 
HNO4; Ores (Carbonate Won in Pt Wowed by HCI dissolutim); Organic Matr im (Dry ash and dimlw in 1 :1 H Q  / 
HCI orHNOi). 
Manic SpectrOgcapic l r fad ion  CCP-OES D.L.8 an? gven as mdalhxial rriewg 

prdec WM&mms&nderIindindicetes w w e a t =  

mmpunds; L~oH)AHlo)x*,'4 

COflCS.) 
ICP-OES 333.749nm 0.M 10.001 pghL 'I ion 
ICPQES 408.672nm 0.01 IO.0O-l pghL 1 ion Th 010355 
ICP.OES 412.323nm 0.01 iO.001 pghL 1 
ICPMS 139amu I t &  nla 

8.0 

9.0 

10.0 QUAllTY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 I S 0  9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recognlzed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Counal for Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (bas), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (SII). Italy (CISQ), Japan (JQA). Korea (KSA-QA), Netherlands (KEMA), Norway (NCS). 
Poiand(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing -Accredited A2LA Certificate Number 883.01 
10.2 ISOHEC 17025 - 1999 "General kequlrernents for the Competence of Testing and Calibration" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production -Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognitlon Agreement Partners: 
Australia (NATA), Austria (BmwA). Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA). Czech Republic 
(NAO). Denmark (DANAK), Finland (FINAS). Fmnce (COFRAC). Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ). Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS). Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission - Domestlc Licensing of Production and Utilization Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Cornpliance 

10.6 MlLSTD45662A (Obsolete10bserved) 



010356 
1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally contrdled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and Infrequently, by chemlcal instability. 
Transpiration studies (P-SPO1020) of chemically-stable solublons performed at inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-mL low density polyethylene bot&%. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past thls limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs mcurs with stale and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 05, 2004 - 
iPZ006- 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

lL..%I#& &- 
Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Galnes, Chemist, Senior Technical Director 



~~ 

i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lshigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Materia! (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

010357 DESCRIPTION OF CRM 

Catalog Number: 

Starting Material: U02(N03)2.6H20 
Starting Material Purity (Oh): 99.994419 

Starting Material Lot No RB0018 
Matrix: 

Custom-Grade 1000 pg/mL Uranium in 1% (abs) I" 

CGU1-1, CGU1-2, and CGU1-5 
Lot Number: Y-QUO1075 

1% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

997 5 2 pglml 

1.007 glmL (measured at 22" C) 

The Certified Value IS based upon the most precise method used to analyze this CRM The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value ( 2 )  = (z) = mean 

n = number of measurements 
Est = The summation of all significant estimated errors. 
(Most common are the errors from instrumental measurement, 
weighing, dilution to volume, and the fixed error reported on the NlST 
SRM certificate of analysis.) 

n xt = individual results 

Uncertainty (k) = 21(C~,P1'~ 
(n)"'' 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
- 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM. 2nd ed., 
1993, definition 6.10) - This N product is Traceable to NlST via direct comparison to NlST SRMs The uncertainties for each certified value are 
reported. taking into account the SRM unartainty error and the measurement, wefghing and volume dilution errors. 

4.1 Assay Method #l 

Assay Method tK 1002 pglmL 

997 f 2 pglmL (Avg 2 runs) 
ICP Assay NlST SRM 3164 Lot Number 891509 

Gravimetric NET SRM Lot Number See Sec 4 2 

DATE OPENED:----- 
INORG: - ~ G : ~ - - - - P O : ~  2,- 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute o l  
Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. The NlST 
test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South 
Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested annualty by 
a NlST I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densitie &iai&s8s standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NET 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543.217368/P14452,1762401P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016, 471047 and NlST test report Nos. 81 21258522, 81 1/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN vglrnt 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element. is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0.05166 

- Sb ' 0.00125 

I Ba < 0.02490 

- M Bi < 0.00100 

- ' 0.17429 

- cd 0.00103 

- Ce 0.00010 

- cs < 0.00075 

I Cr < 0.01245 

M As ' 0.02490 

k! Be 0.00125 

- 0.05395 

M c0 0.00747 

- 0.00072 

M - Checked by ICP-MS 

6.0 INTENDED USE 

k! 0.01494 

M Er ' 0.01245 

M Eu ' 0.00747 

- Gd 0.00310 

M Ga 0.00249 

M Ge 0.01494 

M Au < 0.00747 

- 0.00498 

- Ho 0.00052 

- In < 0.02490 

M Ir 0.01245 

M Fe 0.49798 

- La 0.00145 

- M Pb 0.00217 
0 - Checked by ICP-OES 

- Li 0.02490 

M Lu 0.00100 

!!!! Mg 0.07470 

- Mn 0.00083 

! H9 

- Mo 0.00093 

4 Nd < 0.00498 

!!!! Ni 0.01992 

@ Nb ' 0.00125 

- n Os 

k! Pd ' 0.01245 

! P  

- Pt 0.00498 

j K  

i - Spectral Interference 

hn Pr ' 0.00075 

3 Re 0.00249 

- Rh 0.00249 

Rb ' 0.00249 

M Ru 0.00498 

- M Sm 0.00010 

M Se < 0.01992 

M As ' 0.00498 
- 0 Na 0.00664 

@ sc 0.02490 

i Si 

M Sr 0.00125 

i s  
M Ta ' 0.01743 

n - Not Checked For 

3 Te ' 0.07470 

- Tb 0.00003 

- ' 0.00249 

- Th ' 0.00249 

M Tm ' 0.00100 

0 Sn 0.10000 

- Ti 0.00258 

M < 0.02490 

- s u  

- " < 0.00498 

- Yb 0.00249 

- Zn 0.00114 

- 0.00062 

M Zr ' 0.01245 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of %orking reference samples' 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage 8 Handling - Keep tightly sealed when not in use. Store and use at 20 f 4’C. Do not pipet from 
container. Do not return portions removed for pipetting to container. 
Atomic Weight; Valence; Coordination Number; Chemical Form in Solut ion - 238.0289; +6 ; 8; 

910339 U022’(uranyij 
Chemical Compatibility - Soluble in HCI and HNO,. Avoid HaPO4. H2S04 and HF matrices should not be 
problem depending upon [U]. Although the UO;’ ion is distinctly basic, any U“ will precipitate in basic media 
U02”salts are generally soluble in water and UO2” is stable with most metals and inorganic anions. The 
uranyl phosphate is insoluble in water. UF4 and UFs are water soluble. 
Stability - 2-100 ppb levels stable for months in 1% HNOl I LDPE container. 1-1  0,000 ppm solutions chemically 
stable for years in 2-5% HNOl l LDPE container. 
U Containing Samples (Preparation and Solution) - Metal (Dissolves rapidly in HCI and HN03); Oxide 

(Soluble in HNO,); Ores (Digest for 1-2 hours with 1 gram of ore to 30 mL 1:l HNO,. Silica insolubles are 
removed by filtration after bringing the sample to fumes with conc. HzS04.)  
Atomic Spectroscopic Information (ICP-OES D.L.s are given as radiallaxial view): 
TechniqueILine Estimated D.L. Order Interferences (underlined indicates severe) 
ICP-OES 385.958 nm 0.3 10.01 VghL 1 ion Th, Fe 
ICP-OES 367.007 nm 0.3 / 0.02 Vg/mL 1 ion Th, Ce 
ICP-OES 263.553 nm 0.3 10.01 p g h L  1 ion Ce, Ir, Th, Rh, W, Zr. Ta. Ti, V, Hf, Fe, Re, Ru 
ICP-MS 238 amu 2 PPt nla M‘ 206Pb’E0z 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Safley Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

IO.? IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of 10 Net international Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI). Hong Kong (HKQM). 
Columbia (ICONTEC), Czech Republic (Cas), Denmark (OS), Finland (SFS), France (AFAQ). Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA). Netherlands (KEMA). Norway (NCS). 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (Sa), Spain (AENOR). Switzerland (SQS) 

10.2 ISOllEC 17025 - 1999 “General Requirements for the Competence of Testing and Calibration” 
- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 “General Requirements for the Competence of Reference Material Producers” 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutuai  Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE). Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK). Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ). Norway (NA), 
Portugal (IW), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC). Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (ICBO ES) 

10.4 IOCFRBO Appendix B - Nuclear Regulatory Commlssion - Domestic Licensing of Productlon and Utlllzation Facilities 

10.5 IOCFRZl -Nuclear Regulatory Commlssion - ReporUng Defects and Non-Compliance 

10.6 MILSTDdS662A (ObsoIetelObserved) 



I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOI 020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

010360 
11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 

losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 23, 2005 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Nick Maida, PA Administrator 

Certificate Approved By: Katalin Le, QC Manager Lr-L.+& 2-L LA- 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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*NOTICE TO ICP-MS USERS: The 235U in this standard is depleted. 
The certified abundances in Atom % are as follows: 

Natural IV's Certified 
Abundance Abundance 

Isotope Atom % Atom % 

Uranium 238u 99.3 99.8 k 0.1 

0.70 0.207 f. 0.002 2 3 5 ~  
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SwRI - Div. 01, Inorganic Labs’ Fixed Volume Pipette Verification Log 
(Space provide for Inorganic Laboratories’ Fixed Volume Pipette Verification Spreadsheet) 
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SwRl - Div. 01, Inorganic Labs’ Fixed Volume Pipette Spreadsheet 
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(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheat) 
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SwRl - Div. 01 , Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

~~ 

FRM-247a (Rev 4/Apr 04) 

FRM-244 (Rev 2/Sept 02) 
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Boo k/page: 

Eppendorf # True Value (pL) 1'' Reading (9) 2"* Reading (9) 

20 o / w  1 OJc70  
AD J200-A 100 I owv I O  $ 9 2  

200 /%4 / 4  kf 

~ 

20 
ADJSOO-C 100 0 6  Q F  

200 

20 , o ~ a  ,0232 
ADJZOO-D 100 094 4 lo?'?"/ 

Reviewed &+ - 

3d Reading (9) 

. 0.a 0 
J 0975 
, /?kS 

3:vIJ ,  & 

, oao/ 
,of;c/3 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: 34 Thermometer #: I I diH20 Temperature (* C) 2 1 

FRM-244 (a) (Rev S/Apr 04) 
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SwRi - Div. 01, inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

ADJZOO-K 100 
200 

FRM-247a (Rev 3/0ct 03) 

FRM-244 (Rev USept 02) 
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BooGpage: * 08 030 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance#: /y Thermometer #: 6 ' ' diH20 Temperature C) 21. 

I 20 I 0.0202 I 0.0203 I 
ADJ2OO-J I 100 0. c I 0 . 0 9  - I 

200 0. HSS 0,/94b ,' 0. #79 
20 

AD J200-K 100 
200 
20 

I I .- I I I 

Analyst: 

Reviewed by: 

FRM-244 (a) (Rev 5/Apr 04) 
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SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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rnlc Laboratory Adjustable Pipette Ve 

Thermometer #: G b f /  

Date: 9 -20 - o s  

FRM-244 (b) (Rev 4IApr 04) 
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SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette VorMcrrtlon Log 
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SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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FRM-247b (Rev 2/Oct 03) 

FRM-244 (Rev 2iSept 02) 
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8wRl Dlv, 01 - Inorganic laboratory Adjustable Pipette Verification Log 

Thermometer #: c?o I diH20 Temperature (" C) 2 1 3 1 0 3 7 1 m 
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Date: 
Date: ro-r+o< 

FRM-244 (b) (Rev 4/Apr 04) 
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SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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FRM-247c (Rev 3/Apr 04) 
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FRM-244 (Rev 2/Sept 02) 
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SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance#: 3 Thermometer #: fp 6// diH20 Temperature (" C) 2 1 

FRM-244 (c) (Rev 3/&r 04) 

Date: 4- 20 -dJ 
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SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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FRM-244 (Rev 2/Sept 02) 
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SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: 12- Thermometer #: G o \  \ diH20 Temperature (" C) 2! ,o 

FRM-244 (c) (Rev 3/Apr 04) 
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Page 16 of 30 

FRh4- 1 12 (Rev 2/Aug 03) 

62- - SN:-Gi37 Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

Page 10 of 30 

FRM-112 (Rev 2/Aug 03) 
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Southwest Research Institute 
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