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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 01 0002 

Analysis 
Calcium 
Magnesium 
Potassium 
Sodium 
Strontium 

Sample ID 
1 Soh A I 

Result ( m a )  Limit ( m a )  
7105 1 
4 1 

c2.5 2.5 
22 1 2 
3.71 0.1 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 250244 

Client: Division 20 

Date Received: 08/27/04 

Project No.: 06002.01.241 

SRR: 26440 

Task Order: 040827-12 

Page I of 13 
This report may not be reproduced except in its entirety without the written approval of SwRI. 



SOUTHWEST RESEARCH INSTITUTE 
DUPLICATE SUMMARY 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 250244 

010003 
Sample ID 

I Soh A 

Client: Division 20 

Date Received: 08/27/04 

Project No.: 06002.01.241 

SRR: 26440 

Task Order: 040827- 12 
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SOUTH WEST RESEARCH INSTITUTE 

Analysis 
Calcium 

MATRIX SPIKE SUMMARY 

Result (mg/L) Result ( m a )  Added (mgL) Recovery 
7105 9237 2000 107% 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 250244 

Potassium 
Sodium 
Strontium 

010004 

c2.5 213 200 107% 
22 1 2267 2000 102% 
3.71 44.4 40.0 102% 

Sample ID 
1 Soh A I 

Client: Division 20 

Date Received: 08/27/04 

Project No.: 06002.01.241 

SRR: 26440 

Task Order: 040827-12 

I I Sample I Spike I Spike I I 

\Magnesium I <1 I 188 I 200 I 94.0% I 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010005 

Analysis 
Calcium 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 250245 

Result (mg/L) Limit ( m a )  
1528 1 

Client: Division 20 

Date Received: 08/27/04 

Project No.: 06002.01.241 

SRR: 26440 

Task Order: 040827-1 2 

Magnesium 
Potassium 

I I Sample I Reporting 1 

<1 1 
<2.5 2.5 

I Sodium I 214 I 2 I 
I Strontium I 0.803 I 0.1 I 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 

Analysis 
Calcium 
Magnesium 
Potassium 
Sodium 
Strontium 

010006 

Result (mg/L) L&t (m&) 
490 1 
e1 1 

c2.5 2.5 
2199 2 
0.264 0.1 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 250246 

I I Sample I Reporting I 

Sample ID 
I soln c I 

Client: Division 20 

Date Received: 08/27/04 

Project No.: 06002.01.24 1 

SRR: 26440 

Task Order: 040827- 12 
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SOUTHWEST RESEARCH INSTITUTE 

Potassium 
Sodium 
Strontium 

SAMPLE ANALYSIS DATA SHEET 010007 

c2.5 2.5 
2151 2 
<o. 1 0.1 

Sample ID 
I Soh D I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 250247 

Client: Division 20 

Date Received: 08/27/04 

Project No.: 06002.01.241 

SRR: 26440 

Task Order: 040827- 12 

Sample 
Analysis Result ( m a )  Limit (mg/L) 
Calcium 
Ma esium 
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SOUTHWEST RESEARCH INSTITUTE 

Potassium 
Sodium 
Strontium 

SAMPLE ANALYSIS DATA SHEET 010008 

c2.5 2.5 
2197 2 
eo. 1 0.1 

Sample ID 
I Soln E 1 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 250248 

Sample 
Analysis 
Calcium 
Magnesium 

Client: Division 20 

Date Received: 08/27/04 

Project No.: 06002.01.241 

SRR: 26440 

Task Order: 040827- 12 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 010009 

Sample ID 
I Soh F I 

Lab Name: Southwest Research Institute 

LabCode: SwIU 

Matrix: Water 

Lab System ID: 250249 

I I Sample 1 Reporting 1 
Analysis Result ( m a )  Limit (&) 
Calcium 20.4 1 
Magnesium 4 1 
Potassium c2.5 2.5 
Sodium 2237 2 
Strontium <o. 1 0.1 A 

I Analysis I Result(mg/L) I Limit(&) I 
Calcium 
Ma esium 
Potassium 

2237 
<o. 1 

Client: Division 20 

Date Received: 08/27/04 

Project No.: 06002.01.241 

SRR: 26440 

Task Order: 040827-1 2 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Calcium 

SAMPLE ANALYSIS DATA SHEET ~ 1 0 0 ~ 0  

Result (mg/L) Limit (mg/L) 
5.58 1 

Sample ID 
I Soh G 1 

Magnesium 
Potassium 
Sodium 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 250250 

4 1 
c2.5 2.5 
2237 2 

I Strontium 1 eo. 1 I 0.1 I 

Client: Division 20 

Date Received: 08/27/04 

Project No.: 06002.01.241 

SRR: 26440 

Task Order: 040827- 12 
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SOUTHWEST RESEARCH INSTITUTE 
SAMPLE ANALYSIS DATA SHEET 

Analysis 
Calcium 
Magnesium 
Potassium 
Sodium 
Strontium 

010011 

Result ( m a )  L&t (m&) 
2.0 1 1 
<1 1 

2.5 <2.5 
2 2353 

0.1 <o. 1 

Sample ID 
I Soh H 1 

, 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 25025 1 

I I Sample I Reporting I 

Client: Division 20 

Date Received: 08/27/04 

Project No.: 06002.0 1.24 1 

SRR: 26440 

Task Order: 040827- 12 
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SOUTHWEST RESEARCH INSTITUTE 

1 Analysis 
Calcium 
-~ 

SAMPLE ANALYSIS DATA SHEET 010012 

Result (ma) Limit (mg/L) 
101 1 L 

Sample ID 
I soln I i 

Magnesium 
Potassium 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: 250252 

94.8 1 
91.3 2.5 

Sodium ! 96.0 I 2 1 
I Strontium I eo. 1 I 0.1 I 

Client: Division 20 

Date Received: 08/27/04 

Project No.: 06002.01.241 

SRR: 26440 

Task Order: 040827- 12 
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SOUTHWEST RESEARCH INSTITUTE 
LABORATORY CONTROL SAMPLE 010013 

Sample ID 
i LCSW I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: NA 

Client: Division 20 

Date Received: NA 

Project No.: 06002.01.241 

SRR: 26440 

Task Order: 040827- 12 

NA- Not Applicable. 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Calcium 
Magnesium 
Potassium 
Sodium 
Strontium 

BLANK SUMMARY 010014 

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

e1 1 
<1 1 

c2.5 2.5 
e2 2 
CO. 1 0.1 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Water 

Lab System ID: NA 

Client: Division 20 

Date Received: NA 

Project No.: 06002.01.241 

SRR: 26440 

Task Order: 040827-1 2 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 26440 
SDG: 250244 
CASE: CNWRA 
VTSR: August 27,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040827-12 
010065 

Task Order s/O 1-QPP-0 15 



Southwest Research Institute 

250244 
250245 
250246 
250247 
250248 
250249 
250250 
250251 
250252 

SDG: 250244 
VTSR: 08/27/04 
CASE: CNWRA 

1 Water S o h  A 26 Aug 04 23 Sep 04 
26 Aug 04 23 Sep 04 1 Water Soln B 

Soln C 26 Aug 04 23 Sep 04 1 Water 
1 Water S o h  D 26 Aug 04 23 Sep 04 

Soln E 26 Aug 04 23 Sep 04 1 Water 
26 Aug 04 23 Sep 04 1 Water Soln F 

1 Water Soln G 26 Aug 04 23 Sep 04 
Soln H 26 Aug 04 23 Sep 04 1 Water 

26 Aug 04 23 Sep 04 1 Water Soln I 

Laboratory Task Order 
TO #: 040827-12 Revision: 0 

Project@): 06002.01.141 
Manager@): DAMMANN, MIKE 
To PM: 09/23/04 SRR#'s: 26440 

Client@): DIV 20 To QA: 09/23/04 
To Client: 09/24/04 010016 

250244 
250245 
250246 
250247 
250248 
250249 
250250 
250251 
250252 

c 1 

S o h  A 26 Aug 04 22 Feb 05 1 Water 
1 Water S o h  B 26 Aug 04 22 Feb 05 

Soln C 26 Aug 04 22 Feb 05 1 Water 
1 Water Soln D 26 Aug 04 22 Feb 05 
1 Water Soln E 26 Aug 04 22 Feb 05 

26 Aug 04 22 Feb 05 1 Water Soln F 
1 Water S o h  G 26 Aug 04 22 Feb 05 
1 Water Soln H 26 Aug 04 22 Feb 05 
1 Water Soln I 26 Aug 04 22 Feb 05 

DIVISION 20 - CNWRA. 30-day TAT. Using 27-day TAT for report/PM, QAU, 28-day TAT for hardcopy 
(subject to change). 

Point of Contact is BRADLEY WERLING (~6565). Analysis for Calcium, Magnesium, Sodium, 
Potassium, Strontium by ICP. Work is 10 CFR 50 Appendix B, 10 CFR Part 21. CONTACT Charlie 
Butcher (ext. 5928, pager 271-5172) BEFORE STARTING ANY WORK ON THIS TASK ORDER. If Charlie 
Butcher is not available, contact Rod Weber (ext. 3161). CONTACT PM WITH ANY ADDITIONAL 
QUESTIONS. 

I Documents Related to this task order: 12770[COC 264401 1 

Test: DIL-DILUTION 
Section: METALPREP 

Test: ICP-SWRI 
Section: METALS 

Holdina: 180 davs from CED _ _  - - - - - - - _ _  
I ICP Analysis by SwRl Method (Calcium, MaQmium, Sodium, Potassium, Strontium) 

Page 1 of 1 ver 12/11/2004 



Southwest Research Institute 

Project: 06002.01.141 
Case # CNWRA 
Client: DIV 20 

System ID 
250244 
250245 
250246 
250247 

Sample Receipt 
Sample Receipt Number: 26440 

CIsstomerlD CED Matrix containers Spcial~eqs. I 
SolnA 08/26/04 Water 1 0th 
SolnB 08/26/04 Water 1 0th 
SolnC 08/26/04 Water 1 0th 
SolnD 08/26/04 Water 1 0th 

010017 

250248 Poln E 
250249 ko lnF 

VTSR: 08/27/04 Time: 1O:OO:OO 

Manager: DAMMANN, MIKE 
Logged in by: csauceda 
Creation Date: 08/27/04 

08/26/04 Water 1 0th 
08/26/04 Water 1 0th 

I Notes 

250250 SolnG 08/26/04 Water 1 0th 
250251 SolnH 08/26/04 Water 1 0th 
250252 Soh1 08/26/04 Water 1 0th 

All samples hand delivered and received intact in a zip lock bag. 
Thermometer 027 Temperature 22.0 "C. 

Parameters: AnalysisICa, Mg, NA, K, Sr by ICP, as per COC. 
Note: See chain of custody as part of the SRR system for more information. 
Note: Contact Project Manager for questions. 
Note: TAT (4 weeks), as per COC. 
Note: Project is Nuclear Safety Related, 10 CFR 50, Part 21, and Appendix B. 
Note: For Div 01 contact Joann Boyd @ X2169 or 351-1617. 
Note: For Institute QA contact Charlie Butcher X5928 or 271-5172 before starting any work on this project. 
Note: Have SPQP (Latest Revision) on the bench at the time of prep or analysis of samples. Note: All personnel must be QA Nuclear Certified. POC: B. 
Werling X6565. 
*** csauceda Aug 27 2004 3:20PM *** 

frhese documents are associated with this receipt: 12770[COC 264401 

Page 1 of 1 
Page Printed: 28 Dec 2004 15:34:43 

ver (1 211 112004) 



I 

Mettfx Types: 
A - Air 
B - Biota 
D-Dust 
E - EmissiodStack 
L - Liquid 
P - Produd 
Sd - Solid 
S - Soil 
SED - Sediment 
T - Tissue 
W -Water 
WP - W' 

I 

I I 

I I I I I I 
1 

1 
-. 

p S :  Relinquishd2 (PrirWSignature) Date Time 

Bate Time 
-4-  L#z? D - Duplicate 

ES - Environmental Sample Received by (Printlsignature) ,,/ 
FB - Field Blank 

ER - Equipment Rinsate 3* /-srdrJ#l 

I 1 I FD - Field Duplicate 

' Relinquished by (Printlsignature) Date Time MS - Matrix Spike 
MSD - Matrix spike DUD 
TB - Trip Blank 

Received by (PnntlSignature) Date Time 

- 
Therm#: nZ'f - 

Relinquished by (Pnntlsignature) Date Time 

I I I 
Div 01 COC Form 01 -01 -001, Rev 8/02 

Reauested Turnaround: 
0 '2Weeks 
U 3Weeks 

SwRl Contact 

Preservation 
a = HCI to pH <2 

d = NaOH to PH >12 

b = HNOj to pH <2 
c = H2S04 to pH ~2 



Client: Div 20 
SRR: 26440 
Project #: 06002.01 . I41 
Case #: CNWRA 
VTSR: 08/27/2004 Time: 1O:OOAM 
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Division 01 
Revision 5 
June 2004 

Document No. 

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



CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 
Division 01 Quality Project Plan 

01-QPP-015 
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Page i 

0 1. c 0 2 0 

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

WITHIN THE DEPARTMENT OF ANALYTICAL AND ENVIONMENTAL CHEMISTRY 

SwRI AUTHORIZATION SIGNATORIES 

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

DATE RE~EWWHW (210) 522-2412 
Director, Department of Analytical and Environmental Chemistry 

(2 1 0)  522-5 1 62 

Quality Assurance Engineer 

Southwest Research Institute Proprietary 
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Division 01 Quality Project Plan 
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1 .o 

2.0 

3.0 

4.0 

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 nuclear 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 01 -QAP-004, 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. I f ,  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 SOP-01 -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 SwRI Quality System Manual - 2000 

3.2 70 CFR 50, Appendix 6, ASME NQA-7 

3.3 SwRI Program 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. I Personnel performing duties affecting quality shall receive quality training to the 
SwRI Program Quality Plan (PQP-Nuclear), Nuclear Services prior to performing 
any work on projects for nuclear utilities. This training will be conducted either 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 Quality Assurance. 
Indoctrination and training of personnel shall be conducted in accordance with 
SOP-01 -6.2.1 , Qualification and Training. 

4.1.2 

4.2 Qualification of Personnel 

4.2. I 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, Le., 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. 

4.5 Control of Supplier-Generated Documents 

4.5.1 Client documents shall be controlled in accordance with SOP-01 -4.2.1 , 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 or 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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4.6 Acceptance of Services Only 

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

4.7 Commercial Grade Items 

4.7.1 

4.7.2 

4.7.3 

4.7.4 

4.7.5 

4.7.6 

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”. 

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. 

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. 

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, ltem Receipf Report, as 
specified in SOP-01 -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. 

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. 

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; 

Southwest Research Institute Proprietary 
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4.7.7 

4.7.8 

4.7.9 

4.7.10 

4.7.7 1 

4.7.12 

4.7.13 

(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-01 -0407-001, Sample Receipt 
Inspection, and TAP-01 -0407-035, Organic and inorganic 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. 

Southwest Research Institute Proprietary 
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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. 

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

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. 

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

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

4. IO. 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 specified 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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4.1 I Quality Assurance Records 

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, inventory of Case f i le 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. 

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

4.11.3 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 . 
perm a ne nt st orage req u i rem en ts. 

4.11.5 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 
Quality Records, to ensure protection against the risk of damage or destruction. 

4.12 I O  CFR, Part 21 

4.12.1 SwRl procurement documents shall include requirements for reporting and 
approving disposition of supplier nonconformances and, when required, 
compliance to 10 CFR, Part 2 I. 

4.12.2 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 certify test reports. The certified test report shall reference 
the purchase ordedrelease number, the test methods performed, and the purchase 

Southwest Research Institute Proprietary 
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orderhelease line item number. 
4.14 Valid Documents List 

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. 

. .  evision 4 
Title of document changed from the Standard Project Quality Plan SPQP-CHIAN to Quality Project 
Plan, QPP-075 
Extensive revision to comply with Project Quality Plan PQP-Nuclear, Nuclear Services, which 
replaces SwRl NQAPM , Nuclear Quality Assurance Program Manual. 

. .  evision S 
Revised 4.1 .I 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 

Southwest Research Institute Proprietary 



010029 
SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 26440 
SDG: 250244 
CASE: CNWRA 
VTSR: August 27,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040827-12 

Chain of Custody/Login Paperwork 



3 %  
; g  =a 
5 

I 

Matrix Types: 
A - Air 
B - Biota 

E - EmissiodStack 
L - Liquid 
P - Product 
Sd - Solid 
S - Soil 
SED - Sediment 
T - Tissue 
W - Water 
WP -Wipe 

CommenE 

D - Dust 

Temp: 7' . 0% 

SAMPLE LISTKHAIN OF CUSTODY s+kv Lcccxr?s Southwest Research Institute 
Chemistry and Chemical Engineering Division LqJn,4- ow zo 6220 Culebra Road 

San Antonio, Texas 78238-51 66 
Client Purchase Order/Other ID Site/Zone ID s\c9157 

I 
Sample pes: 

M' Client: Div 20 
SRR: 26440 
Project #: 06002.01 .I 41 
Case #: CNWRA 
VTSR: 08/27/2004 Time: 1O:OOAM 

D - duplicate 
ER - Equipment Rinsate 
ES - Environmental Sample 
FB - Field Blank 
FD - Field Duplicate 
MS - Matrix Spike 
MSD - Matrix Spike Dup 
TB - Trip Blank 

I I I I I I 

Received by (PrinVSignature) 

Relinquished by (PrinVSignature) 

Received by (PrinVSignature) 

6 S~//,-/O/ I 

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

1 

3 
i 

Date 

Date 

Date 

Time 

' k3c& 
Time 

Requested Turnaround: 
iuH 2Weeks 
a 3Weeks 

Other: 

SwRl Contact 
kS 

Preservation 
a = HCI to pH e2 

d = NaOH to pH >12 

b = HN03 to pH <2 
c = HzS04 to pH <2 

e = Cool (4"C*2"C) 
= Other (spec@R8A, 

Time 

Time 

Time 

Page I of \ 



SAMPLE LOG-IN SHEET 
010031 

_ _ p  

IReceived By (Print Name) Log-in Date 
08/27/2004 

- CYNTHIA 2ZiUCxD-A 
Received By (Signature) 6f&+: /Sample Dxvery  Group NO 

I -- 

Case Number 

1 - ~_ 

'Remarks 06002.01.141 
CNWRA 

Corresponding Remarks 
Condition of Sample 

Shipment, etc 1 ~ - - -  

EPA Sample# 1 SampleTag# 1 AssignedLab# , 

- c- I 
Soln  A /None 1250244 I I n t a c t  

I 

P r e s e n t  / i  
I n t a c t / B r o k e n  

1 

I *  
I 

I 

~3 

4 

15 

I6 

7 

I 

8 

19 

~ 1 0  

1 1  

12 

i 

Custody SeaI(s) 

Custody Seal Nos. 
p a c t  

J 
1250247  intact -Absent * 

Present- 

A i r b i l l / S t i c k e r  
A b  s en  t * 

Chain-of Custody Records 

/None 12 50 2 4 8 ' I n t a c t  Traffic Reports 
or Packing Lists 
Airbill 1 -__ 

INone 
Lpp 
'2502 4 9 / I n t a c t  
I 

HAND DELIVERED Airbill No 
1SOI-n H None 2 5 0 2 5 1  I n t a c t  

So ln  I INone 1250252 I n t a c t  
- -  ~ I 

P r e s e n t  Sample Tags 

Sample Tag Numbers 

Custody 

m r o k e n *  / 
Leaking 

22. oc 

Sample Condition 

Cooler Temperature 

@NO* Does Information 
on custody 
records, traffic 
reports, and 
sample tags 
agree? 

Date Received at Lab 08/27/2004 

10: 0o:oo Time Received 

Sample Transfer 

FORM DC-1 OLM04.2 



010032 
SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 26440 
SDG: 250244 
CASE: CNWRA 
VTSR: August 27,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040827-12 

Copies of Login Book 



Sample Login Book 
Aug 27,2004 

system ID I Customer Sample ID 

010033 

Matrix 

SwRl Login Area 
Division 1 

system ID I Customer Sample ID 

Sample Receipt: 26438 
VTSR Date: Aug 27,2004 I 

Matrix 

Project: 06355.38.00X 
VTSR Time: 08:15:00 

Client: Bechtel BWXT Ida 
Manager: DAMMANN, MIKE 

system ID 1 Customer Sample ID Matrix 

I 250232 I ECT111029A I Soil I 
Soil I I 250233 1 ECT112019A I 

I 250234 I ECT113019A I soil I 
I 250235 1 ECT114019A I Soil I 
I 250236 1 ECT115019A I soil I 
I 250237 I ECT116019A I soil I 
I 250238 I ECT117019A I soil I 
I 250239 I ECT118019A I soil I 
I 250240 1 ECT119019A I soil I 
I 250241 1 ECT120019A I soil I 

Sample Receipt: 26439 
VTSR Date: Aug 27,2004 I Project: 10374.01 .OOX Client: BATTELLE PNNL 

VTSR Time: 08:15:00 Manager: DAMMANN, MIKE 

I 250242 I BV-ES32A-T-M-01 I Solid I 
I 250243 I BV-ES32A-T-M-02 I Solid I 

Sample Receipt: 26440 
VTSR Date: Aug 27,2004 

Project: 06002.01 .I41 Client: DIV 20 
VTSR Time: 1O:OO:OO Manager: DAMMANN, MIKE 

I 250244 I SolnA I Water 

I 250245 1 SolnB 1 Water 

I Water I 250246 I SolnC 

I Water I 250247 I SolnD 

I 250248 I SolnE I Water 

I 250249 I SolnF I Water 

I 250250 1 SolnG I Water 

I Water I 250251 I SolnH 

I 250252 I Soh I I Water 

Page Number: 5177 (section 2 of 5) Version (1 2/11/2004) Printed: Dec 30 2004 1 :30PM 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 
TASK ORDER: 040827-12 
SRR: 26440 010034 
SDG: 250244 
CASE: CNWRA 
VTSR: August 27,2004 
PROJECT#: 06002.01.141 

RAW DATA 
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TRACE METALS PREPARATORY LABORATORY DlGESTloN LOG 

58 167 SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 

CLIENT(S): b id ,  20 

Microwave-Fusion-Teflon-Rock-OTHER d ;\AumTG LQ -) 

TASK ORDER(S): 0 pZ?- / ‘2 SDG(S): Zg”0 y (f 

METHOD:3005A__3050B__3050B-7.5__30 1 OA-3020A77760A 774OA__HC104__HCI04/H2S04 

MATRIX: WaterLSoil-Biota-Solid-Liquid-TCLP Ext-OTHER 
INSTRUMENT: GFAA-ICP~ICP-MS-IC- Fw-HYDRIDE-OTHER 
ACID INORG #: HNO# 9(--+ HCI# M HZS04# HCI04# HF# 
INTERNAL STD: Sc @ 10 P P M A e  @ 10 PPM-SOURCE: \ b‘ INoRG#-,mpL!d6MT:- 
Oven/Hotplate/ Block ID: 

PROJECT NO(S): 660 6;1. * 01 c v/ a 

Temperature ( O  C) : 

PREPARED BY: DATE: (1 -  qfleS/ 
REVIEWED BY: DATE: / /  0 5’ 6 3  G 
DISPOSAL INT/DATE/LOC: 

FRMl91 (Rev 3/Aug 04) . 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
58 168 SOUTHWE- RESEARCH INSTITUTE 

SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 

TASK ORDER(S): bqoyz7-17-  SDG(S): 2,f 0 24 Y 
PROJECT NO(S): & 0 0 2 * / 9 1 .  ZW 

Microwave-Fusion-Teflon-Rock-OTHER 
METHOD:3005A__3050B-30508-7.5__30 1 O A ~ 3 0 2 O A ~ 7 7 6 0 A ~ 7 7 4 0 A ~ H C 1 0 ~ ~ H C 1 0 ~ / H ~ S O ~  

D I LG 0 fi ( o\_Q \ .u\ 
MATRIX: WaterdSoil-Biota-Solid-LiquidTCLP Ed-OTHER 

ACID INORG #: HNO# -#' $L HCI# !% * HzS04# HC104# HF# 
INTERNAL STD: SC @ 10 P P M L B e  @ 10 PPM-SOURCE: \ tl INORG# BY.0 EXP: l / b  < AMT: < 0 , 4  
Oven/Hotplate/ Block ID: EJI f i  Temperature ("C): 

/ 

INSTRUMENT: GFAA-ICPLICP-MS IC FLU-HYDRIDE-OTHER 

CLIENT(S): b 4 7 *  2 0  I 

m 
mi 
I 
1 

DATE: i1-q -QY 
DATE: 1)- s4- 

PREPARED BY-&- 

RWIEWED BY: 

DISPOSAL INT/DATE/LOC: 4 FRM-191 (Rev 3/Aug 04) 



c 
,. . . 

- _ _ . _  

MDL Spiking Solution for M&E 
HNO3 INORG# 4825 
Make up in 100 ml volumetric flask in 1 % HNo3 

Prepped By: Khaled Edrisi 
Prep Date: 11/03/04 
Exp Date: 12/01/04 

, 



Trace Metals Reagent Logbook 010038 
SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 78228 BOOK / PAGE: 52 048 

Reagent I.D.: I Prepdtion Description: I I Prep Date: I Exp Date: I Initials: 

L\il: Dissolve 2 G of KOH Inorg # Or 3 6 in 100 mL V F., bring to volume with 
reagent water. 

2 Transfer to Teflon bottle and chill. (Do next step very quickly to keep solution as 
cold as possible) 

3. Add 5 mL KOH solution to 1 G bottle of Sodium tetraethylborate Inorg # 
3 37 6 shake and pour into 125 mL bottle of KOH solution Cap and mix 

4 Repcat Step 3 above 
5. Mix the 100 mL Teflon bottle to dissolve completely 
6 Transfer equally into 8-25 mL Teflon tubes; fieeze immediately. Do not use till 

completely frozen. 
Prep. Date I/ / Z  10 r( Expires: t i f  Prep. By 

\ l - c \ -oY  I2-LI -+I FV 
1 1 3 .  Dissolve 2 G of KOH Inorg # n i 3 6  in 100 mL V.F.; bring to volume with 

reagent water . 

cold as possible). 

' 14. Transfer to Teflon bottle and chill. (Do next step very quickly to keep solution as 

15. Add 5 mL KOH solution to 1 G bottle of Sodium tetraethylborate Inorg # 

16. Repeat Step 3 above. 
17. Mix the 100 mL Teflon bottle to dissolve completely. 
18. Transfer equally into 8-25 mL Teflon tubes; freeze immediately. Do not use till 

Prep. Date//-(/-Sc/ Expires: jZ-u-04 Rep. By p( 

48 48 shake and pour into 125 mL bottle of KOH solution. Cap and mix. 

completely frozen. 

I I 

FRM-304 (Rev O/May 02) 



BOOK/ PAGE 18 3 3 2 .  

1 

MAINTENANCE: 

Cleaned Torch: YES 
Changed Pump Tubing: d E S  
Cleaned Optics: YES 
Polished Optics: YES 

OTHER: 

I 
I 
I 
I 
I 

I 
I 

SOUTHWEST RESEARCH INSTITUTE 
6220 Culebra Rd 

San Antonio. Texas 70220 010039 
SPECTRO ICP DAILY LOG 

POWER: t-0 

Ne 
Fa 

FLOWS: 
Aux k) 
Coolant LO 
Mass Flow Controller IO& 

COMMENTS: 

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



ICP Calibration BlanWlCBKCB Solution 13 002 

010040 Date Prepared: 1 0 -\ -& Prepared By: 

Make up as needed in 1 OOOml volumetric flask. 

Added L/ 10mlHN03 lNORG#: 4%+3 
Added J 50mlHCL lNORG#: 4-5- 
Added 

/O-l-< 
1OOOul of 10000ppm Sc (INORG. VENT. ) EXP. Date: INORG #: 4% I 

Ib-1 “.c 

ICP Calibration BlanWICB/CCB Solution 

ID: BLK- 04 \ 

Date Prepared: 10 *‘I *&- Prepared By: 

Make up as needed in 1000ml volumetric flask. 

Added 10mlHN03 lNORG#: 43% 
Added .-A 50 ml HCL INORG #: hf1L 
Added 1OOOul of 10000ppm Sc (INORG. VENT. ) EXP. Date: /& I  -cM INORG #:A 

ICP Calibration BlanWICB/CCB Solution 

ID: BLK-&&oZ- 

Date Prepared: / - Z 44- 
Make up as needed in 1 OOOml volumetric flask. 

Added ’ 10 ml HN03 INORG #: 

Added i /  50 ml HCL INORG #: 4% \v 
Added ’ 1 OOOul of 1 OOOOppm Sc (INORG. VENT. ) EXP. Date: /Oo/-os( INORG #:& 

Prepared B 

ICP Calibration BIanWICB/CCB Solution 

ID: BLK- 

Date Prepared: Prepared By: 

Make up as needed in 1000ml volumetric flask. 

Added 10 ml HN03 INORG #: 

Added 50 ml HCL INORG #: 

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

FRM-296 
(Rev O/May 02) 
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1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ICP ICV/CCV SOLUTION 13 0 1 2  

Date Prepared: / / -%-ab  Prepared 8 By: 010041 
ccv- 0 4 b L  

Date Prepared: / / -%-ab  Prepared 8 By: 010041 
ccv- 0 4 b L  

HN03 INORG #: 4% Z HCI INORG #: 4%( 

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

Expiration Date: 11 - jL, -& 

FRM-297 
(Rev O/May 02) 



II 
I 
1 

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

13 025 
ICP Calibration 

Date Prepared: I -2 4- Prepared By: 

HN03 INORG #: 4% 25’ HCI INORG #:.q 
Make up as needed in 500 ml volumetric flasks in 1% HN03 and 5% HCI. 

010042 
Prepared 

5 02-3 4- 
i 

Standard Element Std Conc Added Check Source INORG # Stock Conc Exp Date 
ml (ppm) 

Name (PPm) 

FRM-299 
(Rev O/May 02) 
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Div 20 

06002.01.241 
t0#040827-12 



Div 20 

06002.01.241 
t0#040827-12 



\.c? ANALYSIS 
010'045 

PROJ. NO. PROJECT TO## DATE MATRIX LOGBK PG 

0 6 & Z , t l l , ~ & [  Did 640WhIt 1 I-S -uO. s-k 167 

INSTRUMENT: 5 gu- FILENL4ME: 04 1 \c>9 

INSTRUMENT DL: 



EVOLUTION by Hicro-Active Auetralia Pty Ltd 3t42t08 PH November 9, 2004 
BACKGROUND CORRECTED INTENSITIES 010046 
Identity 1 : BLK-SC Identity 2 t Type : STD 
Weight t 1.0000 Volume t 1.00 Printed t 3t38t42 PW November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 ng279 
1 1  10.5 13.5 -1.0 -5.5 20.0 -13.5 -18.5 
# 2  6.5 13.5 1.0 -1.5 6.0 -10.5 6.5 

Mean 8.5 13.5 0.0 -3.5 13.0 -12.0 -6.0 
SD 2.8 0.0 1.4 2.8 9.9 2.1 17.7 
XRSD 33.3 0.0 0.0 80.8 76.1 17.7 294.6 

Na589 Sc361 Sr421 
# 1  55.0 4825.5 1.5 
1 2  67.0 4828.5 0.5 

Hean 61.0 4827.0 1.0 
SD 8.5 2.1 0.7 
XRSD 13.9 0.0 70.7 

INTENSITIES 
Identity 1 : BLK-SC Identity 2 t Type t STD 
Weight : 1.0000 Volume : 1.00 Printed : 3:38:44 P?l November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 ng279 
# I  0.0 0.0 -0.0 -0.0 0.0 -0.0 -0.0 
# 2  0.0 0.0 0.0 -0.0 0.0 -0.0 0.0 

Wean 0.0 0.0 -0.0 -0.0 0.0 -0.0 -0.0 
SD 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%RSD 33.3 0.0 455093.9 80.8 76.2 17.7 294.5 

Ha589 Sc361 Sr421 
# l  0.0 4825.5 0.0 
# 2  0.0 4828.5 0.0 

Hean 0.0 4827.0 0.0 
SD 0.0 2.1 0.0 
XRSD 13.9 0.0 70.7 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 t CLP-STDI-SC Identity 2 : Type t STD 
Weight t 1.0000 Volume : 1.00 Printed t 3:41:42 PW November 9, 2004 

A1396 Ce317 Fe259 K-766 Li670 ng279 Na589 
P 1  11488.5 12015.5 24150.0 4534.0 37509.0 29784.0 25408.5 
t 2  11456.5 11999.5 24089.0 4539.0 37554.0 29714.0 25393.5 

Mean 11472.5 12007.5 24129.5 4536.5 37531.5 29749.0 25401.0 
SD 22.6 11.3 43.1 3.5 31.8 49.5 10.6 
XRSD 0.2 0.1 0.2 0.1 0.1 0.2 0.0 

# l  
# 2  

Mean 
SD 
XRSD 



NTENSITIES 
dentity 1 : CLP-STD1-SC Identity 2 : Type : STD 
eight : 1.0000 Volume : 1.00 Printed : 3:41:42 P?l November 9, 2004 

010047 YOLUTION by Hicro-Active Australie Pty Ltd 3:51:40 PH November 9, 2004 

A1396 Ca317 Fe259 K-766 Li670 ~8279 Ne589 
# l  2.4 2.5 5.1 1.0 7.9 6.3 5.3 
# 2  2.4 2.5 5.1 1.0 7.9 6.3 5.3 

lean 2.4 2.5 5.1 1.0 7.9 6.3 5.3 
iD 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 
;RSD 0.0 0.1 0.0 0.2 0.2 0.0 0.1 

# 1  
# 2  

lean 
iD 
:RSD 

IACKGROUND CORRECTED INTENSITIES 
:dentity 1 : CLP-STD2-SC Identity 2 : Type : STD 
leight : 1.0000 Volume : 1.00 Printed : 3:44:06 PW November 9, 2004 

Be 313 
t i  45038.5 
1 2  44819.5 

lean 44929.0 
iD 154.9 
:RSD 0.3 

: NTENSI TI ES 
identity 1 : CLP-STD2SC Identity 2 : Type : STD 
leight : 1.0000 Volume : 1.00 Printed : 3:44:06 Pn November 9, 2004 

Be 313 
t l  9.3 
1 2  9.3 

lean 9.3 
iD 0.0 
!RSD 0.0 

IACKGROUND CORRECTED INTENSITIES 
:dentity 1 : CLP-STDSSC Identity 2 : Type : STD 
leight : 1.0000 Volume : 1.00 Printed : 3:46:44 PI! Novewer 9, 2 04 

Sr421 
t l  9704.0 
t 2  9624.0 

lean 9664.0 
iD 56.6 
LRSD 0.6 

:NTPNSITIES 
:dentity 1 : CLP-STDS-SC Identity 2 : Type : STD 
leight : 1.8800 Volume : 1.00 Printed : 3:46:44 PH November 9, 2004 

Sr421 
# l  2.0 
# 2  2.0 



iean 2.0 
0.8 

,RSD 010048 
YOLUTION by Micro-Active Australia Pty Ltd 4:17:50 PM November 9, 2004 

A1396 Ca317 Fe259 K-766 Li670 ng279 Na589 
# I  2.4 2.5 5. 1 1.8 7.9 6.3 5.3 
t 2  2.4 2.5 5.1 1.0 7.9 6.3 5.3 

ean 2.4 2.5 5. 1 1.8 7.9 6.3 5.3 
1D 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
RSD 8.8 8. 1 0.0 8. 2 0.2 0.0 0. 1 

1 1  
x 2  

ean 
D 
RSD 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : CLP-STD2-SC Identity 2 : Type : STD 
eight : 1.0080 Volume : 1.88 Printed : 3:44:06 fx November 9, 2004 

Be 313 
# 1  45038.5 
# 2  44819.5 

ean 44929. 0 
D 154.9 
RSD 0.3 

NTENSIT I ES 
dentity 1 : CLP-STD2-SC Identity 2 : Type : STD 
eight : 1.0000 Volume : 1.00 Printed : 3:44:06 PX November 9, 2004 

Be 313 
X 1  9.3 
$ 2  9. 3 

ean 9.3 
D 0.0 
RSD 0.0 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : CLP-STDS-SC Identity 2 : Type : STD 
eight : 1.0000 Volume : 1.00 Printed : 3:46:44 PM November 9, 2004 

Sr421 
$ 1  9704.0 
# 2  9624.0 

ean 9664.0 
D 56.6 
RSD 0.6 

NTENSITIES 
dentity 1 : CLP-STDS-SC Identity 2 : Type : STD 
eight : 1.0004) Volume : 1.88 Printed : 3~46~44 Px November 9, 2004 

Sr421 
t 1  2.0 
t 2  2.0 



iean 2.0 
iD 0.0 
,RSD 0.1 

010049 VOLUTION by Micro-Active Australia Pty Ltd 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
eight : 1.0000 Voluae t 1.00 Printed : 3:51:38 PH November 9, 2004 

4:17:50 PM November 9, 2004 

A1396 Be 313 Ce317 Fe259 K-766 11670 Wg279 
# l  2437.5 8905.5 5069.5 5054.0 1871.5 19173.0 24360.0 
# 2  2425.5 8866.5 5070.5 5006.0 1868. 5 19149.0 24427.0 

ean 2431.5 8886.0 5070.0 5030.0 1870.0 19161.0 24393.5 
D 8.5 27.6 0.9 33.9 2.1 17.0 47.4 
RSD 0.3 0.3 0.0 0.7 0. 1 0.1 0.2 

Na589 sc Sc361 Sr421 
# l  15651.5 4941.0 4941.0 4941.5 
# 2  15600.5 4890.0 4890.0 4927.5 

ean 15626.0 4915.5 4915.5 4934.5 
D 36.1 36.1 36.1 9.9 
RSD 0.2 0.7 0.7 0.2 

PPARENT CONCENTRATIONS 
dentity 1 : CLP-CCV-SC Identity 2 : Type : CV 
e i g h t  : 1.0000 Volume t 1.00 Printed : 3:51t38 PIl November 9, 2004 

t i  
# 2  

ean 
D 
RSD 

It1 
It2 

m n  
D 
RSD 

A1396 
PPm 

10.1986 
10.2544 

10.2265 
0.0395 
0.3861 

Ne589 
PPn 

29.6133 
29.8255 

29.7194 
0.1500 
0.5049 

Be 313 Ca317 
PPn PPn 

0.9674 20.3236 
0.9732 20.5396 

0.9703 20.4316 
0.0041 0.1527 
0.4240 0.7476 

sc Sc361 
PPm 

4941.000 H 102.3647 
4890.000 H 101.3068 

4915.500 H 101.8357 

0.734 0.7345 
36.062 0.7480 

Fe259 K-766 11670 ilg279 
PPn PPI PPI PPI 

10.0925 19.7736 4.9199 19.7100 
10.1010 19.9491 4.9649 19.9703 

10.0967 19.8614 4.9424 19.8401 
0.0059 0.1241 0.0319 0.1840 
0.0588 0.6246 0.6447 0.9276 

Sr421 
PPr 

4.9431 
4.9805 

4.9618 
0.0265 
0.5331 

necking calibration verification ... 
dentity 1 : CLP-CCV-SC Identity 2 : 
?port name Lov l i m i t  Value 
1396 9.000 10.226 
313 0.900 0.970 

a317 is. 000 20.432 
~259 9.000 10.097 
766 18.000 19.861 
i670 4.500 4.942 

r589 27.000 29.719 
-421 4.500 4.962 

1299 18.000 19.840 

High limit 
11.000 
1.100 
22.000 
11.000 
22.000 
5.500 
22. 000 
33.000 
5.500 



VOLUTION by Micro-Active Australia Pty Ltd 4:27:52 PM November 9, 2004 

eep last result visible enabled ... 
tarting run ... 
reating high priority queue entries . e .  

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : Calibration blank Identity 2 t Type : CB 
eight : 1.0000 Volume : 1.00 Printed : 4:24:18 PM November 9, 2004 

010050 

A1396 Be 313 Ca317 Fe259 K-766 t1670 n g m  
t l  13.0 14.5 0.5 4.5 20.0 -18.5 -1.0 
1 2  9.0 12.5 2.5 4.5 5.0 -24.5 -17.0 

ean 11.0 13.5 1.5 4.5 12.5 -21.5 -9.0 
D 2.8 1.4 1.4 0.0 10.6 4.2 11.3 
RSD 25.7 10.5 94.3 0.0 84.9 19.7 125.7 

Na589 sc Sc361 Sr421 
# 1  30.5 4899.5 4899.5 2.0 
1 2  20.5 4874.5 4874.5 -1.0 

ean 25.5 4887.0 4887.0 0.5 
D 7.1 17.7 17.7 2.1 
RSD 27.7 0.4 0.4 424.3 

PPARENT CONCENTRATIONS 
dentity 1 : Calibration blank Identity 2 t Type 8 CB 
eight : 1.0000 Volume : 1.00 Printed : 4:24t18 PM November 9, 2004 

A1396 Be 313 Ca317 
PPm PPI PPn 

# 1  0.0185 0.0001 0.0020 
# 2  0.0018 L -0.0001 0.0102 

ean 0.0101 L -0.0000 0.0061 
D 0.0118 0.0002 0.0058 
RSD 116.7143 801.8701 94.4815 

Na589 sc So361 
PPI PPI 

Ir 1 L -0.0602 4899.500 H 101.5038 
Ir 2 L -0.0791 4874.500 H 100.9853 L 

ban L -0.0697 4887.000 H 101.2446 L 
D 0.0134 17.678 0.3667 
RSD 19.2410 0.362 0.3622 

hecking calibration blank . b e  

dentity 1 : Calibration blank Identity 2 : 
eport name CRDL Value 
1396 0.050 0.010 
e 313 0.050 -0.000 
a317 0.050 0.006 
e259 0.050 0.016 
766 0.000 -0.007 

i670 0.050 -0.002 
3279 0.050 -0. 002 
3589 0.200 -0.070 
3361 0.000 101.245 
r421 0.050 -0.001 
LPvenniiun P n m m o r w m  T U I F U ~ T W T ~ ~  

Fe259 K-766 11670 ~ 9 2 7 9  
PPI PPI PPI PPm 

0.0162 0.0730 L -0.0016 0.0042 
0.0163 L -0.0877 L -0.0032 L -0.0090 

0.0162 L -0.0073 L -0.0024 L -0.0024 
0.0000 0.1136 0.0011 0.0093 
0.2024 1551.5740 46.1652 385.1516 

Sr421 
PPI 

0.0010 
-0.0020 

-0.0005 
0.0021 

410.5512 



-~ 
- - - - - - - - - - - - - __ - - - - - -- 

Identity 1 : pbw-L04E3 Identity 2 : pg58-168 Type : SAWPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:27:34 PI4 November 9, 2004 

A1396 Be 313 Ce317 
EVOLUTION by Micro-Active Australia Pty Ltd 

# 1  8.5 16.5 -0.5 
# 2  6.5 14.5 2.5 

Wean 7.5 15.5 1. 0 
SD 1.4 1. 4 2.1 
XRSD 18.9 9. 1 212. 1 

Ha589 sc Sc361 
# I  25.5 4762.5 4762.5 
x 2  38.5 4745.5 4745.5 

Hean 32.0 4754.0 4754.0 
SD 9.2 12.0 12.0 
XRSD 28.7 0.3 0.3 

APPARENT CONCENTRATIONS 
Identity 1 : pbv-L04E3 Identity 2 : pg58-168 

Fe259 K-766 1i670 Wg279 
4:27:54 PW November 9, 2004 

-1.5 11.0 -22.0 5.5 
1.5 15.0 -10.0 11. 5 

0.0 13.0 -16.0 8.5 
2.1 2,8 8,5 4.2 
0. 0 21.8 53.0 49.9 

Sr421 
-1.0 
-1.0 

-1.0 
0. 0 
0.0 

Type : SAWPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:27:34 PW November 9, 2004 

x 1  
$ 2  L 

Mean L 
SD 
XRSD 

# 1  L 
# 2  L 

tlean L 
SD 
XRSD 

A1396 
PPm 

0.000s 
-0.0081 

-0.0038 
0.0061 

159.7833 

Ne589 
PPm 

-0.0684 
-0.0425 

-0.0554 
0.0183 
33. @414 

Be 313 Ca317 
PPm PPm 

0.0004 L -0.0021 
0.0001 0.0104 

0.0002 0.0042 
0.0002 0.0088 
62.4323 21 1.8168 

SC Sc361 
PPI 

4762.580 98.6621 L 
4745.580 98.3095 L 

4754.000 98.4858 L 
12.021 0.2493 
0.253 0.2532 

010051 

Fe259 K-766 11670 Wg279 
PPI PPn PPn PPI 

0.0103 0.0246 0.0005 0.0147 
0.0040 L -0.0202 L -0.0027 8.08% 

0.0072 0.0022 L -0.0011 0.0121 
0.0044 0.0316 0.0023 0.0036 
61.4922 1429.0822 202.4755 29.5820 

Sr421 
PPm 

-0. w21 
-0.0021 

-0.0021 
0.0000 
0.1274 



EVOLUTION by Micro-Active Australia Pty Ltd 4:34:22 PM November 9, 2004 
BACKGROUND CORRECTED INTENSITIES 010052 
Identity 1 : lcew-La4E3 Identity 2 : pg58-168 Type t SAWPLE 
Weight : 1.0000 Volume : 1.00 Printed : 4:30:50 PM November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 ng279 
$ 1  466.0 439.5 5003.5 487.5 1763.5 -24.0 23666.0 
P 2  467.0 447.5 5009.5 507.5 1785.5 -23.0 23529.0 

Wean 466.5 443.5 5006.5 497.5 1774.5 -23.5 23597.5 
SD 0.7 5.7 4.2 14.1 15.6 0.7 96.9 
XRSD 0.2 1.3 0.1 2.8 0.9 3.0 0.4 

Ne589 sc Sc361 Sr421 
P I  10093.0 4767.0 4767.0 3927.0 
1 2  10004.0 4748.0 4748.0 3911.0 

Wean 10048.5 4757.5 4757.5 3919.0 
SD 62.9 13.4 13.4 11.3 
XRSD 0.6 0.3 0.3 0.3 

APPARENT CONCENTRATIONS 
Identity 1 : lcsw-L04E3 Identity 2 : pg58-168 Type : SAWPLE 
Weight : 1.0800 Volume : 1.00 Printed : 4:30:50 PX November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 Wg279 
PPR PPm PPn PPR PPR PPm PPm 

# 1  1.9916 0.0481 20.7912 1.0155 19. 3093 L -0.0032 19.8474 
P 2  2.0041 0.0492 20.8994 1.0610 19.6308 L -0.0030 19.8114 

Hean 1.9979 0.0486 20.8453 1.0383 19.4701 L -0.0031 19.8294 
SD 0.0088 0.0008 0.0765 0.0322 0.2273 0.0002 0.0254 
%RSD 0.4419 1 . 6061 0.3671 3.1034 1.1675 5.4897 0.1281, 

Na589 sc Sc361 Sr422 
PPm PPm PPm 

P 1  19.7541 4767.000 98. 7554 4.0715 
$ 2  19.6577 4748.000 98.3613 4.0711 

Mean 19.7059 4757.500 98.5584 4.0713 
SD 0.0682 13. 435 0.2787 0.0003 
XRSD 0.3460 0.282 0.2828 0.0063 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 250244 df100 Identity 2 : pg58-168 Type : SAWPLE 
Weight : 1.0800 Volume : 1.00 Printed : 4:34:06 PM November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 ~6279 
P I  20. 5 17.0 17214.5 1.5 27.0 -20.0 9.5 
P 2  20.5 13.0 17409.5 5.5 26.0 -16.0 30.5 

Hean 20.5 15.0 17312.0 3.5 26.5 -18.0 20.0 
SD 0.0 2.8 137.9 2.8 0.7 2.8 14.8 
XRSD 0.0 18.9 0.8 80.8 2.7 15. 7 74.2 

Na589 sc Sc362 Sr421 
$ 1  1207.0 4820.0 4820.0 42.0 
# 2  1186.0 4833.0 4833.0 40.0 

Hean 1196.5 4826.5 4826.5 42.0 
Cn I A  n a 3  a 3  t A  



- --  - - -  - _ .  - 

ZSD 1.2 0.2 0.2 3.4 

'PARENT CONCENTRATIONS 
ientity 1 : 250244 df100 Identity 2 : pg58-168 Type : SAMPLE 

010053 iOLUTION by Hicro-Active Australia Pty Ltd 4:40:54 PH November 9, 2004 

right : 1.0000 Volume : 1.00 Printed : 4:34:06 PH November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 n g m  
PPn PPm PPm PPR PPn PPm PPm 

Ir1 0.0517 0.0004 H 70.7454 0.0102 0.1529 L -0.0021 0.0128 
Y 2  0.0515 L -0.0001 H 71.3543 0.0184 0.1413 L -0.0010 0.0302 

?an 0.0516 0.0002 H 71.0498 0.0143 0.1471 L -0.0016 0.0215 
0.0123 D 0.0002 0.0003 0.4306 0.0058 0.0083 

RSD 0.3253 189.9451 0.6060 40.3285 5.6108 47.6804 56.9984 
0.0008 

Na589 sc 
PPn 

(r1 2.2318 4820.000 
1 2  2.1847 4833.000 H 

Sc361 Sr421 
PPn PPm 

99.8548 0.0421 
100.1245 0.0399 

m n  2.2082 4826.500 99.9896 0.0410 
D 0.0333 9.192 0.1907 0.0015 
RSD 1.5084 0.190 0.1907 3.7306 

KKGROUND CORRECTED INTENSITIES 
dentity 1 : 2502444 df100 Identity 2 : pg58-168 Type : SAHPLE 
eight : 1.0000 Volume : 1.00 Printed t 4:37:20 P?l November 9, 2004 

A1396 Be 313 C8317 Fe259 K-766 ti670 ng279 
P l  21.5 14.5 17291 0 -1.0 14.0 -15.0 -23.0 
# 2  19.5 15.5 17265.0 -2.0 16.0 -11.0 9.0 

Ban 20.5 15.0 17278,0 -1.5 15.0 -13.0 -7.0 
22.6 D 1.4 0.7 18.4 0.7 1.4 2.8 

RSD 6.9 4.7 0.1 47.1 9.4 21.8 323.2 

NaS89 sc Sc361 Sr421 
P 1  1175,5 4821.5 4821.5 37.5 
# 2  1177.5 4810.5 4810.5 38.5 

Ban 1176.5 4816.0 4816.0 38.0 
D 1.4 7.8 7.8 0.7 
RSD 0.1 0.2 0.2 1.9 

PPARENT CONCENTRATIONS 
llentity 1 : 2502444 dfl00 Identity 2 : pgs8-168 Type : SAHPLE 
eight : 1.0000 Volume : 1.00 Printed : 4:37:22 PI! November 9, 2004 

B l  
# 2  

ean 
D 
RSD 

# l  
# 2  

ean 
n 

A1396 
PPn 

0.0560 
0.0476 

0.0518 
0.0059 
11.4917 

Na589 
PPn 

2.1697 
2.1789 

2.1743 
n nnre 

Be 313 
PPm 

0.0001 H 
0.0002 H 

0.0002 H 
0.0001 
47.7573 

sc 

4821.500 
4810.500 

4816.000 
v rl-6 

Ca317 
PPn 

71.0376 
71.0930 

71.0653 
0.0392 
0.0551 

Sc361 
PPI 

99.8859 
99.6577 

99.7718 
a 4 C l C b  

Fe259 K-766 
PPI PPn 

0.0051 0.0111 L 
0.0030 0.0333 

0.0041 0.0222 L 
0.0015 0.0157 
35.6208 70.8317 

Sr421 
P P I  

0.0374 
0.0385 

0.0380 
n mwae 

Li670 ng279 
PPn PPI 

-0.0008 L -0.0141 
0.0003 0.0124 

-0.0003 L -0.0008 
0.0007 0.0188 

273.8750 2272.0433 



BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 2502448 df100 Identity 2 : pg58-168 Type : SAWPLE 
EVOLUTION by Wicro-Active Australia Pty Ltd 4:44:22 PW November 9, 2004 010054 
Weight : 1.0000 Volume : 1.00 Printed : 4:40:36 PW November 9, 2004 

A1396 Be 313 C8317 Fe259 K-766 11670 Wg279 
1 1  478.0 440.0 22056.5 494.0 1828.0 -7.0 23570.0 
# 2  474.0 443.0 22075.5 481.0 1828.0 -25.0 23812.0 

Mean 476.0 441.5 22066.0 487.5 1828.0 -16.0 23691 0 
SD 2.8 2.1 13.4 9.2 0.0 12. 7 171.1 
'XRSD 0.6 0.5 0.1 1.9 0.0 79.5 0.7 

Na589 sc Sc361 Sr421 
# 1  11471.0 4731.0 4731.0 3912.0 
1 2  11504.0 4733.0 4733.0 3927.0 

Hean 11487.5 4732.0 4732.0 3919.5 
SD 23.3 1. 4 1.4 10.6 
XRSD 0.2 0.0 0.0 0.3 

APPARENT CONCENTRATIONS 
Identity 1 : 250244% df100 Identity 2 : pg58-168 Type : SAWPLE 
Weight : 1.0000 Volume t 1.00 Printed : 4:40:36 PW November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 11670 
PPn PPm PPI PPm PPR PPR 

# 1  2.0597 0.0485 H 92.3494 1 0367 20.1742 0.0013 
# 2  2.0413 0.0488 H 92.3899 1. 0092 20.1656 L -0.0035 

Wean 2.0505 0.0487 H 92.3697 1.0229 20.1699 L -0.8011 
SD 0.0130 0.0002 0.0286 0.0195 0.0061 0.0034 
XRSD 0.6352 0.4645 0.0318 1. 9021 0.0302 300.4801 

Was89 sc Sc361 Sr421 
PPn PPm PPn 

# 1  22.6392 4731.000 98,0087 4.8868 
# 2  22.6958 4733.000 98,0502 4.1007 

Wean 22.6671 4732.000 98,0295 4.0937 
SD 0.0395 1. 414 0. 0293 0.0099 
XRSD 0.1742 0.030 0.0299 0. 2408 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 250245 df100 Identity 2 : pg58-168 Type : SAWPLE 
Weight t 1.0000 Volume : 1.80 Printed : 4:43:52 PW November 9, 2004 

A1396 Be 313 ha17 Fe2S9 K-766 11670 
# 1  16.0 15.0 3698.5 0.5 22.5 -5.5 
1 2  11. 0 16.0 3717.5 0.5 25.5 -12.5 

Wean 13.5 15.5 3708.0 0.5 24.0 -9.0 
SD 3.5 0.7 13.4 0.0 2.1 4.9 
XRSD 26.2 4.6 0.4 0.0 8.8 55.0 

Na589 sc Sc361 Sr421 
# l  1169.5 4801.0 4801.0 12.0 
# 2  1143.5 4815.0 4815.0 11. 0 

n g m  
PPI 

19.9173 
20.1132 

28.0152 
0.1386 
0.6922 

49.5 
29.0 
58.6 

Mean 1156.5 4808.0 4808.0 11.5 
SD 18.4 9.9 9.9 0.7 
XRSD 1.6 0.2 0.2 6.1 



APPARENT CONCENTRATIONS 
Identity 1 t 250245 df100 Identity 2 t pg58-168 Type : SAHPLE 
Weight : 1.0000 Volume t 1.00 Printed t 4:43:52 PH November 9, 2004 

010055 EVOLUTION by Hicro-Active Australia Pty Ltd 4:50:52 PH November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 11670 
PPa PPI PPn PPm PPI PPm 

1 1  0.0326 0.0002 15.2596 0.0082 0.1048 0.0017 
# 2  0.0109 0.0003 15.2934 0.0082 0.1369 L -0.0001 

Hean 0.0217 0.0002 15.2765 0.0082 0.1208 0. -8 
SD 0.0154 0.0001 0.0239 0.0000 0.0227 0.0013 
XRSD 70.7415 32. a971 0.1564 0.0258 18.7519 166.7170 

Ne589 so Sc361 Sr421 
PPm PPW PPm 

# 1  2.1678 4801. 000 99.4607 0.0113 
w 2  2.1104 4815.000 99.7511 0.0103 

Hean 2.1391 4888.000 99.6059 0.0108 

XRSD ~ a 9 5 1  0.206 0.2062 6.9568 
SD 0.0405 9.899 0.2053 0.0008 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 t 250246 df100 Identity 2 t pg58-168 Type t SAMPLE 
Weight t 1.0000 Volume : 1.00 Printed t 4t47r08 PM November 9, 2004 

A1396 Be 313 Ca317 Fez59 K-766 11670 
# 1  10.0 15.0 1189.0 1.5 19.0 -19.5 
1 2  14.0 15. 0 1187.0 1.5 26.0 -5.5 

Hean 12.0 15.0 1188. 0 1.5 22.5 -12. s 
SD 2. a 0.0 1.4 0.0 4.9 9.9 
XRSD 23.6 0.0 0. 1 0.0 22.0 79.2 

Ne589 sc sc361 Sr421 
1 1  11358.0 4813.0 4813.0 1.5 
1 2  11246.0 4785.0 4785.0 1.5 

Hean 11302.0 4799.0 4799.0 1.5 
SD 79. 2 19.8 19. 8 0.0 
XRSD 0.7 0.4 0.4 0.0 

APPARENT COHCENTRATSOWS 
Identity 1 t 250246 df100 Identity 2 t pg58-168 Type : SAMPLE 
Weight t 1.0000 Volume t 1.00 Printed t 4t47t08 PH November 9, 2004 

P 1  
1 2  

Hean 
SD 
XRSD 

# 1  
1 2  

Mean 
5D 
KRSD 

A 1 3 9 6  
PPm 

0.0066 
0.0242 

0.0154 
0.0124 
80.9497 

Na589 
PPn 

22.0311 
21.9410 

21 . 9860 
0.0637 
0.2897 

Be 313 Ca317 Fe259 K-766 11670 
PPn PPn PPa PPI PPI 

Hg279 
PPm 

0.0632 
0.0290 

0.0461 
0.0242 
52.4145 

n p 9  
-12.5 
28.5 

8. 0 
29.0 
362.4 

ng279 
PPn 

0.0002 
0.0002 

0.0002 
0.0000 
3.9207 

sc 

4813.000 
4’785.000 

4799.000 
19.799 
0.413 

4. a935 
4.9138 

40 9036 
0.0144 
0.2935 

-361 
PPm 

99.70% 
99.1288 

99.4192 
0.4107 
0.4131. 

0.0102 0.0660 L -0.0020 L -0.0054 
0.0102 0.1441 0.0017 0.0288 

0.0102 0.1050 L -0.0001 0.0117 
0.0000 0.0552 0.0026 0.0242 
0.1243 52.6050 1792. a491 286.9482 

Sr421 
PPm 

0.0005 
0.0005 

0.0005 
0.0000 
1.2235 



rCKGROUND CORRECTED INTENSITIES 
lentity 1 : 250247 df100 Identity 2 : pg58-168 Type : SAMPLE 
Fight : 1.0000 Volume : 1.00 Printed : 4:50:24 PM November 9, 2004 

010056 
IOLUTION by Micro-Active Auetralie Pty Ltd 4:53:56 PM November 9, 2004 

A1396 Be 313 Ce317 Fe259 K-766 11670 ng279 
I 1  10.0 14.0 357.0 -0.5 14.0 3.0 -26.5 
12 8.0 13.0 352.0 2.5 36.0 -3.0 19.5 

ran 9.0 13.5 354.5 1.0 25.0 0.0 -3.5 
) 1.4 0.7 3.5 2.1 1Sb6 4.2 32.5 
S D  15.7 5.2 1.0 212. 1 62.2 0.0 929.3 

Ne589 sc Sc361 Sr421 
P 1  11132.0 4820.0 4820.0 0.5 
? 2  10969.0 4772.0 4772.0 -1.5 

ren 11050,S 47%. 0 47%. 0 -0.5 
1 115. 3 33b9 33.9 1.4 
ZSD 1.0 0.7 0.7 282.8 

'PARENT CONCENTRATIONS 
lentity 1 : 250247 df100 Identity 2 : pg58-168 Type : SAMPLE 
Eight : 1.0000 Volume : 1.00 Printed : 4:50:24 PM November 9, 2004 

A1396 Be 313 Ce317 Fe259 K-766 t1670 Hg279 
PPn PPn PPI PPI PPm PPm PPI 

P 1  0,0065 0.0001 1.4671 0.0061 0.0111 0.0039 L -0.0170 
U 2 L -0.0018 L -0.0000 1.4611 0.0123 0.2551 0.0024 0.0213 

?an 0.0024 0.0000 1.4641 0.0092 0.1331 0.0031 0.0021 
0.0011 0.0271 D 0.0058 0.0001 0.0042 0.0044 0.1725 

3SD 245,6403 723.4611 0.28% 47.4565 129.6108 35.6296 1261.5267 

Na589 sc Sc361 Sr421 
PPm PPm PPI 

u 1  21.5588 4820.000 99.8548 L -0.0005 
r 2  21.4562 4772.000 98.8592 L -0.0026 

?an 21.5075 4796.000 99,3570 L -0.8015 
D 0.0725 33.941 0.7040 0.0015 
RSD 0.3372 0. m a  0.7086 94,6078 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : 250248 df100 Identity 2 : pg58-168 Type : SAMPLE 
eight : 1.0000 Volume : 1.00 Printed : 4:53:38 PH November 9, 2004 

11670 A1396 Be 313 Ca317 Fe259 K-766 
# 1  10.5 9.5 116.5 -2.0 14.5 -6.5 
# 2  14.5 13.5 119.5 -4.0 13.5 -11.5 

ean 12.5 11,s 118.0 -3.0 14.0 -9.0 
D 2,8 2,8 2.1 1.4 0.7 3,5 
RSD 22.6 24.6 1.8 47.1 5.1 39.3 

Ne589 sc Sc361 Sr421 
# 1  11386.0 4831.5 4831.5 3.0 
# 2  11277.0 4799.5 4799.5 2.0 

ean 11331.5 481s. 5 4815.5 2.5 
D 77.1 22.6 22.6 0.9 
RSD 0.7 0.5 0.5 28.3 

Wg279 
13.0 

9 b 0  

11.0 
2.8 
25.7 



r - - TJ-’ --- -.I r- - -- SFS.. . r a w 1  * .L----- ----- -------- 
right : 1.8888 Volure : 1.00 Printed : 4:53:38 PM November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 1i670 
PPm PPR PPn PPn PPr PPn 

lOLUTION by Micro-Active Australia Pty Ltd 5:01:58 PH November 9, 2004 

t 1  8.8886 L -8.0004 8.4776 8.0031 8.0162 8.0014 
t 2  8.0261 8~8888 8.4932 L -8.8811 8.0063 8.8881 

ran 8.0174 L -8.8882 8.4854 8.8018 8.8112 8.0008 
1 8.0124 8.0003 8.8118 8.0029 8.0070 8.0009 
iSD 71.6953 146.9863 2.2675 292.5065 62.2974 128.7512 

Ne589 sc Sc361 Sr421 
PPr PPm PPm 

Y 1  22,8886 4831.~00 w 188.8933 0.8820 
1 2  21.9350 4799.500 99.4296 8.8818 

?an 21.9678 4815. sa0 99.7615 8.0015 

RSD 8.2114 8.470 8.4705 46.3347 
1 8.0464 22.627 8.4694 8.8887 

KKGROUND CORRECTED INTENSITIES 
$entity 1 : 250249 df100 Identity 2 : pg58-168 Type t SAHPLE 
eight : 1.8888 Volume : 1.88 Printed : 4:56t54 PW Noverber 9, 2004 

A1396 Be 313 C8317 Fe259 K-766 11678 
P 1  6.5 13.8 54.0 -3.0 17.0 -8. 5 
P 2  6.5 13.0 52.8 -1.8 5.0 -3.5 

pan 
D 
RSD 

Ha589 sc Sc361 Sr421 
e 1  11575.5 4842.0 4842.0 8. 5 
lt2 11566.5 4818.0 4818.0 1.5 

ean 11571.0 4830.0 4830.0 1. 0 
D 6.4 17.8 17.8 0.7 
RSD 8.1 0.4 8.4 78.7 

PPARENT CONCENTRATIONS 
dentity 1 t 250249 df100 Identity 2 : pg58-168 Type : SAMPLE 
eight : 1.0000 Volume : 1.00 Printed : 4tS6t54 PH November 9, 2004 

A1396 Be 313 C8317 Fe259 K-766 t1670 
PPI PPR 

Wg279 
PPn 

8.0125 

0.0141 
0.0023 
16.3540 

-15.0 
2.8 
18.9 

Wg279 
PPR 

ean L -0.0086 L -0.0001 8.2174 8.0031 L -8.8228 0.0016 L -8.8874 
D 8.8881 8.8888 8. 00s 8.0029 0.0919 8.0009 8.0023 
RSD 1.1389 8.9860 2.3171 939 5232 417.5494 58,4418 38. 8711 

Na589 sc Sc361 Sr421 
PPm PPI PPI 

# 1  22.3288 4842.000 H 188.3111 L -8.8885 
t Z  22.4143 4818.000 99.8133 0.8885 

ean 22.3671 4830.000 H 100.0622 8.8888 
D 0.0666 16.971 8,3520 0.0007 
RSD 8.2979 8.351 8.3518 113353.1789 



A1396 Be 313 C8317 Fe259 K-766 1i670 ng279 
I 1  2416.5 9022.5 5193.5 5132.0 1834.5 18955. 0 22920.0 

010058 SVOLUTION by Hicro-Active Austrelia Pty Ltd 5:06:24 PW November 9, 2004 

2428.5 9030.5 5177.5 5155.0 1888.5 18987.0 22934.0 # 2  

Yean 2422.5 9026.5 5185.5 5143.5 1821.5 18971.0 22927.0 
5D 8.5 5. 7 11.3 16.3 18.4 22.6 9.9 
KRSD 0.4 0.1 0.2 0.3 1.0 0.1 0.0 

Ma589 sc sc361 Sr421 
x 1  15519.0 4940.5 4940.5 4962.0 
# 2  15596.0 4918.5 4918.5 4964.0 

llean 15557.5 4929,s 4929.5 4963.0 
5D 54.4 15.6 15.6 1.4 
KRSD 0.3 0.3 0.3 0.0 

bPPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Height : 1.0000 Volume : 1.00 Printed : 5:01:48 PH November 9, 2004 

# 1  
# 2  

Heen 
3D 
KRSD 

1 1  
# 2  

Mean 
50 
KRSD 

A13% 
PPm 

10.1114 
10.2074 

10.1594 
0.0679 
0.6682 

New9 
PPm 

29.3646 
29.6434 

29.5040 
0.1972 
0.6682 

Be 313 Ca317 Fe259 K-766 11670 Wg279 
PPn PPm PPm PPm PPI PPm 

0.9802 20.8228 10.2492 19.3819 4.8645 18.5470 
0.9855 20.8519 10.3412 19.1913 4.8944 18.6414 

0.9828 20.8372 10.2952 19.2866 4.8795 18.5942 
0.0037 0.0203 0.0650 0.1348 0,8212 0.0667 
0.3788 0.0974 0.6313 0.6988 0.4346 0.3587 

sc Sc361 Sr421 
PPm PPm 

4940.500 H 102.3543 4.9641 
4918.500 H 101.8979 4.9883 

4929.500 H 102.1261 4.9762 
15.556 0.3227 0.0171 
0.316 0.3160 0.3441 

Checking calibration verification 0 . b  

Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
U396 9.000 10.159 11.000 
Be 313 0.900 0.983 1.100 
:a317 18.000 20.837 22.000 
Fe259 9.000 10.295 11.000 
K-766 18.000 19.287 22.000 
Li670 4.500 4.879 5.588 
Mg279 18.000 18.594 22.000 
Ne589 27.000 29.504 33.000 
3r421 4.500 4.976 5.588 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blenk Identity 2 : Type : CB 
Height : 1.0000 Volume : 1.00 Printed : 5:06:06 PH Novender 9, 2 

A1396 Be 313 Ca317 Fe259 K-766 
I 1  8.0 16.5 2b0 5.5 11. 5 
1 2  9.0 16.5 1.0 3. 5 15.5 

Mean 8.5 16.5 1.5 4.5 13.5 
3D 0.7 0.0 0.7 1.4 2.8 
vncn Q ?  a a  A? 1 ?t  A 3 1  IA 

11678 Wg279 
-14.5 46.5 
-9.5 44.5 

-12.0 45. 5 
3.5 1.4 
34 5 ? l  



Ne589 sc Sc361 Sr421 
r 1  48.0 4871.0 4871.0 0.5 
8 2  53.0 4844.0 4844.0 0.5 
YOLUTION by Micro-Active Australia Pty Ltd 5:09:24 PM November 9, 2004 

010059 
Dan 58.5 4857. 5 4857. 5 0.5 
D 3.5 19.1 19.1 0.0 
RSD 7.0 0.4 0.4 0.0 

PPARENT CONCENTRATIONS 
dentity 1 : Calibration blank Identity 2 : Type : CB 
eight : 1.0000 Volume : 1.00 Printed : 5:06:08 PH November 9, 2004 

A1396 
PPI 

? 1 L -0.0025 
? 2  0.0020 

ean L -0.0002 
D 0.0032 
RSD 1417.1824 

Na589 
PPI 

? 1 L -8,0261 
? 2 L -0.0159 

Ban L -0.0210 
D 0.0072 
RSD 34.3263 

Be 313 Ca317 
PPI PPn 

00 8803 0.0041 
0.0003 0.0081 

0.0803 0.0061 
0.0000 0.0029 
2.2249 46.7908 

sc sc361 
PPm 

4871.000 H 100.9127 L 
4844.000 H 1B8.3526 L 

19.092 
0.393 

hecking calibration blank ... 
Sentity 1 : Calibration blank 
pport name CRDL 
1396 0.050 
R 313 0.058 

e259 0.050 
766 0.000 
r670 0.050 
g279 0.050 
0589 0.200 
c361 0.000 
r421 0.050 

a317 8,050 

0.3960 
0.3935 

Identity 2 : 

-0.000 

0.006 
0.016 
0.005 
0.000 
0.042 
-0.021 
100.633 
-0.001 

Value 

0,888 

Fe259 K-766 11670 1~279 
PPI, PPI PPI PPI 

0.0183 L -0.0175 L -0. 0006 0.0431 
0.0143 0.0266 0.0007 0.0417 

0.0163 0.0046 0.0000 0.0424 
0. 0028 0.0312 0.0009 0.0010 
17.4146 680.3706 4219.2118 2.3972 

Sr421 
PPW 

-0.0005 
-0.0005 

-0.0005 
0.8888 
0.3881 

ACKGROUND CORRECTED IWTENSlTlES 
dentity 1 : 250250 df100 Identity 2 : pg58-168 Type : SAMPLE 
eight : 1.0000 Volume : 1.00 Printed : 5:09:22 PH November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 11670 ng279 
t i  a. 5 12.5 13.0 -4.0 17.5 -17.5 -34.5 
t 2  6.5 11.5 16.0 -1.0 25.5 -11.5 7.5 

een 7.5 12.0 14.5 -2.5 21. 5 -14.5 -13.5 
D 1.4 0.7 2.1 2. 1 5.7 4.2 29.7 
RSD 18.9 5.9 14.6 84.9 26.3 29.3 220.0 

Na!589 sc Sc361 Sr421 
t 1  11575.5 4835.0 4835.0 -1.0 
t 2  11485.5 4790.0 4790.0 -3.0 

ean 11530.5 4812. 5 4812. 5 -2.0 
D 63.6 31. a 31. a 1.4 
ocn d e  a 7  6 3  96 3 



bPPARENT CONCENTRATIONS 
tdentity 1 : 250250 df100 Identity 2 : pg58-168 Type : SAHPLIi 
leight : 1.0000 Volume : 1.00 Printed : 5:09:22 PH November 9, 2004 
EVOLUTION by Hicro-Active Austrelie Pty Ltd 5:16:24 PH November 9, 2004 010060 

A1396 
PPn 

t 1 L -0.0001 L 
t 2 L -0.0084 L 

9ean L -0.0042 L 
SD 0.0059 
KRSD 139.3958 

Ne589 
PPm 

# 1  22.3525 
1 2  22.3873 

9ean 22.3699 
SD 0.0246 
lCRSD 0.1098 

Be 313 Ca317 Fe259 K-766 11670 Wg279 
PPI PPn PPm PPm PPI PPI 

-0.0001 0.0533 L -0.0010 0.0487 L -0.0014 L -0.0236 
-0.0002 0.0662 0.0051 0.1383 0.0001 0.0112 

-0.0002 0.0597 0.0020 0.0935 L -0.0007 L -0.8862 
0.0001 0.0091 0.0043 0.0634 0.0011 0.0246 
42.9537 15.2836 211.2347 67.7610 164.4854 399.0476 

sc sc361 Sr421 
PPm PPI 

4835.000 H 100.1659 L -0.0020 
4790.000 99.2325 L -0.0041 

4812.580 99.6992 L -0.0031 
31 b a20 0.6600 0.0015 
0.661 0.6620 47.5551 

BACKGROUND CORRECTED INTENSITIES 
tdentity 1 : 250251 df100 Identity 2 : pg58-168 Type : SAWPLE 
leight : 1.0000 Volume : 1.00 Printed : 5:12:40 PH November 9, 2004 

A1396 Be 313 Ce317 Fe259 K-766 11670 
# 1  12.0 15. 5 9.5 -7.5 30.0 -8.0 
t 2  13.0 14.5 a. 5 -0.5 29.0 -19.0 

lean 12.5 15.0 9.0 -4.0 29.5 -13.5 

CRSD 5.7 4.7 7.9 123.7 2.4 57.6 
5D 0.7 0.7 0.7 4.9 0.7 7. a 

ng279 
11.0 
19.0 

15.0 
5.7 
37.7 

Ne589 sc Sc361 Sr421 
# 1  12078.0 4804.5 4804.5 0.0 
# 2  12086.0 4786.5 4786. s -2.0 

lean 12082.0 4795.5 4795.5 -1.0 
SD 5.7 12.7 12.7 1.4 
CRSD 0.0 0.3 0.3 141.4 

LPPARENT CONCENTRATIONS 
tdentity 1 : 250251 df100 Identity 2 : pg58-168 Type : SAHPLE 
Seight : 1.0000 Volure : 1.00 Printed : 5:12:40 PH November 9, 2004 

t 1  
1 2  

!ean 
iD 
CRSD 

# I  
# 2  

leen 
iD 
inen 

A1396 
PPW 

0.0153 
0. 0198 

0.0175 
0.8032 

18. 24% 

#a589 

23.4768 
23.5813 

0. 0738 

PPm 

23.5290 

ta **q)(I 

Be 313 
PP* 

0.0002 
0.0001 

0.0002 
0.0001 
42.0421 

sc 

4804. 500 
4786.500 

12.728 
4795.500 

ta 3Ck 

Ca317 Fe259 K-766 t1670 xg279 

0.0352 0.0061 0.1770 L -0.0019 0.0208 

PPI PPI PPm PPI PPI 
0.0392 L -0.0082 0.1867 0.0010 0.0141 

0.0372 L -0.0011 0. 1818 L -0.0004 0.0175 
0.0028 0.0102 0.0069 0.0021 0.0047 
7.5921 956.6696 3.7917 491.8572 27.1680 

Sc361 Sr421 
PP* PPM 

99.5333 L -0.0010 
99.1599 L -0.0031 

99.3466 L -0.0021 
0.2640 0.0015 
a r)&Crl C i 4  iatx)(I& 



8 Y Y  

4CKGROUND CORRECTED INTENSITIES 
$entity 1 : 250252 df100 Identity 2 : pg58-168 Type : SAMPLE 
sight  : 1.0000 Volume : 1.00 Printed : 5:15:56 PM November 9, 2004 
lOLUTION by Hicro-Active Australia Pty Ltd 010061 5:21:00 PH November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 Wg279 
r 1  9.5 15.0 248.8 583.5 95.0 -6.0 1103.0 
r 2  8.5 13.0 245.0 500.5 97.8 -9.0 1134.0 

Na589 SC Sc361 Sr421 
1 1  542.8 4749.0 4749.0 8.8 
r 2  539.0 4737.0 4737.0 -2.8 

pan 548.5 4743.0 4743.0 -1. 8 
D 2. 1 8.5 8.5 1.4 
RSD 8.4 8.2 0.2 141.4 

PPARENT CONCENTRATIONS 
dentity 1 : 250252 df100 Identity 2 : pg58-168 Type : SAMPLE 
eight : 1.8868 Volume : 1.00 Printed t 5:15:56 PM Woverber 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 Mg279 
PPm PPI PPI PPn PPI PPI PPI 

IC1 8.0050 8.8882 1.0344 1.0525 8.9182 8.8815 8.9333 
lt2 8.0007 L -8.8888 1.0245 1.0489 8.9351 8.0007 0.9618 

ean 8.8828 8.8881 1.0295 1.8587 8.9226 8.8811 8.9475 
D 0.0030 8.8882 8.0070 0.0025 8.0176 0.0006 8.8282 
RSD 186,7522 189.3412 0.6817 8.2420 1.9056 49.7694 2.1274 

ean 8.9510 4743. 888 98.2576 L -8.8821 

RSD 8.2402 0.179 8.1791 71.3761 
D 8.0023 8.485 8.1760 8.8815 

hCKGROUWD CORRECTED INTENSITIES 
dentity 1 t CLP-CCV-SC Identity 2 : Type : CV 
eight  : 1.0000 Volume : 1,00 Printed : 5:20:48 PW November 9, 2004 

ean 2421,0 9077.0 5158.0 5131.5 1852.8 19047.0 22812.8 
D 4.2 18.4 5.7 4.9 8.7 7.8 153.4 
RSD 8.2 0.2 8.1 061 8.8 8.8 8.7 

We589 sc Sc361 Sr421 
# 1  15524.5 4942.8 4942.0 49560 5 
r 2  15588.5 4929.8 4929.0 496705 

Ban 15556.5 4935.5 4935.5 4962.0 
D 45.3 9.2 9.2 7.8 
RSD 0.3 8.2 8.2 8. 2 



--- .) ---.-.w I ---w--..-.-.-. ---.- 
Identity 1 t CLP-CCV-SC Identity 2 t Type : CV 
Weight t 1.0000 Volume t 1.00 Printed t 5:20:48 PH November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 1i670 wg279 
EVOLUTION by Wicro-Active Austral18 Pty Ltd 5:25:28 PM November 9, 2004 0 1 0  0 6 2 
# 1  
# 2  

Mean 
SD 
SCRSD 

# I  
# 2  

Hean 
SD 
XRSD 

PPm 
10.1146 
10.1667 

10.1406 
0.0368 
0.3628 

Ne589 
PPI 

29.3661 
29.5657 

29.4659 
0.1412 
0.4791 

PPI PPm 
0.9844 20.6582 
0.9899 20.7448 

0.9871 20.7015 
0.0038 0.0613 
0.3894 0.2959 

SC %361 
PPI 

4942.000 H 102.3854 
4929.000 H 102.1157 

4935.500 H 102.2506 
9.192 0.1907 
0.186 0.1865 

PPm PPm PPm PPH 
10,2381 19.5675 4,8852 18,5418 
10.2791 19.6088 4.9009 18.4147 

10.2586 19.5881 4.8930 18.4783 
0.0290 0.0292 0.0111 0.0899 
0.2825 0.1491 0.2269 0.4863 

Sr421 
PPI 

4.9571 
4.9812 

4.9691 
0.0170 
0.3431 

Checking calibration verification ... 
Identity 1 t CLP-CCV-SC Identity 2 t 

Report name Low limit Value High limit 
A13% 9.000 10.141 11.000 
Be 313 0.900 0.987 1.100 
Ce317 18. 000 20.702 22.000 
Fe259 9.000 10.259 11.000 
K-766 18.000 19.588 22,000 
Li670 4.500 4.893 5.588 
Wg279 18.000 18.478 22.000 
Ha589 27.000 29.466 33.000 
Sr421 4.500 4.969 5.500 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 t Calibration blank Identity 2 t Type t CB 
Weight t 1.0000 Volume t 1.00 Printed t 5t25t10 PW November 9, 2004 

A1396 Be 313 Ce317 Fe259 K-766 11670 
t 1  13.0 16.0 2.5 -1.0 14.5 -3.0 
# 2  10.0 15.0 2.5 -2.0 21.5 -10.0 

Wean 11.5 1s. 5 2.5 -1.5 18.0 -6.5 
SD 2.1 0.7 0.0 0.7 4.9 4.9 
XRSD 18.4 4.6 0.0 47.1 27.5 76.1 

NaS89 sc SC361 Sr421 
# 1  6.0 4856.5 4896.5 1.5 
# 2  40.0 4827.5 4827.5 -0.5 

Wean 23.0 4842.0 4842.0 0.5 

XRSD 104.5 0.4 0.4 282.8 
SD 24.0 20.5 20. s 1, 4 

APPARENT CONCENTRATIONS 
Identity 1 t Cellbration blank Identity 2 t Type : CB 
Weight : 1.0000 Volume : 1.00 Printed t 5t2St10 PH November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 11670 
PPm PPm PPm PPm PPn PPm 

# 1  0.0190 0.0003 0.0102 0.0051 0.0154 0.0024 
# 2  0.0064 0,0002 0.0103 0,0031 0.0926 0.0085 

35.5 
38.2 
107.6 

~9279 
PPm 

0.0120 
0.0567 



~ ~~ ~ ~ ~~ ~ 

L Y.. V. w * 1 .  w. -ww- w- ---a w e  -w -- -I -- -- -.I --e - -. -- -- 
D 0.0089 0.0001 0.0000 0.0015 0.0546 0.0013 0.0316 
RSD 69.8046 32.7834 0.4235 35.5070 101.1222 90. 0587 92. 1505 

NaS89 sc Sc361 Sr421 
VOLUTION by Hicro-Active Australia Pty Ltd 5t31t58 PX November 9, 2004 

PPm PPm 010063 PPI 
1 1 L -0.1070 4856.500 H 100.6119 0.0005 
# 2 L -0.0408 4827.500 H 100.0104 L -0.0015 

e m  L -0.0739 4842.000 H 100.3111 L -0.0005 
D 0.0468 20.506 0.4253 0.0014 
RSD 63.2938 0.424 0.4240 279.0190 

hecking calibration blank ... 
dentity 1 t Calibration blank Identity 2 t 

eport nene CRDL Value 
13% 0.050 0.013 
e 313 0.050 0.000 
e317 0.050 0.010 
e259 0.050 0.004 - 766 0.000 0.054 
1670 0.050 0. 001 
g279 0.050 0.034 
a589 0.200 -0.074 
c361 0.000 100.311 
r421 0.050 -0.001 
ACKOROUND CORRECTED INTENSITIES 
dentity 1 t pbu-LB4E2 Identity 2 t pgS8-167 Type t SAMPLE 
eight t 1.0000 Volume 2 1.00 Printed t 5t28t24 PX November 9, 2004 

A1396 Be 313 C8317 Fe259 K-766 t1670 
1 1  5.0 12b0 0.5 4.5 16.0 -18.5 
Ir2 9.0 12.0 2.5 -0.5 18. 0 -13.5 

ean 7.0 12.0 1.5 2.0 17. 0 -16.0 
D 2.8 0.0 1.4 3. 5 1.4 3.5 
RSD 40.4 0.0 94.3 176.8 8.3 22. 1 

Mg279 
23.5 
14.5 

19.0 
6.4 
33. 5 

Ne589 sc Sc361 Sr421 
1 1  23.0 4838.0 4838.0 0.5 
# 2  69.0 4799. 0 4799.0 0. 5 

ean 46.0 4818.5 4818.5 0.5 
D 32.5 27.6 27.6 0.0 
RSD 70.7 0.6 0.6 0.0 

PPARENT CONCENTRATIONS 
dentity 1 t pbv-L04E2 Identity 2 t pg58-167 Type t SAMPLE 
eight t 1.0000 Volume t 1.00 Printed : St28r24 PH November 9, 2004 

A1396 Be 313 C8317 Fe259 K-766 11670 Xg279 
PPI PPI PPn PPI PPI PPn PPI 

t 1 L -0,0151 L -0.0002 0. 0020 0.0163 0.0323 L -0.0017 0.0244 
8 2  0.0024 L -0.0002 0.0103 0.0061 0.0556 L -0.0004 0.0170 

ean L -0.0064 L -8,0002 0.0062 0.0112 0.0439 L -0.0011 0.0207 
D 0.0124 0.0000 0.0058 0.0072 0.0165 0.0009 0.0052 
RSD 194.2369 4.6538 94.5980 64.2652 37.5329 85.8585 25.0498 

NsS89 Sa Sc361 Sr421 
PPI PPn PPI 

t 1 L -0.0740 4838.000 H 100.2282 L -0.0005 
t 2  0.0163 4799.000 99.4192 L -0.0005 



?an L -0.0288 4818.500 99.8237 L -0.0005 
) 0.0639 27.577 0.5720 0.0000 
ZSD 221 . 5776 0.572 0.5730 0.5744 

IOLUTION by Micro-Active Augtrelia Pty Ltd 

EKGROUND CORRECTED INTENSITIES 
ientity 1 : lcsw-L84E2 Identity 2 : pg58-167 Type : SAMPLE 
hight : 1.0000 Volume : 1.00 Printed : 5131148 PW November 9, 2004 

5:35:24 PW November 9, 2004 
010064 

A1396 Be 313 Ca317 Fe259 K-766 Li670 ng279 
22264.5 r 1  462.5 445.0 5027.0 490.8 1772.5 -17.5 

1 2  466.5 449. 0 5817.0 487.0 1766.5 -13.5 22102.5 

?en 464.5 447.0 5022.0 488.5 1769.5 -15.5 22183.5 
I) 2. a 2.8 7.1 2.1 4.2 2.8 114.6 
RSD 0.6 0.6 0. 1 0.4 0.2 18.2 0.5 

Ha589 sc sc361 Sr421 
B 1  9989.0 4758. 5 4758.5 3939.0 
lt2 10072.0 4737.5 4737.5 3932.0 

pan 10030.5 4748.0 4748.0 3935.5 
D 58.7 14.8 14.8 4.9 
RSD 0.6 0.3 0.3 0. 1 

PPARENT COWCENTRATIONS 
dentity 1 : lcsw-L04E2 Identity 2 : pgS8-167 Type : SAMPLE 
e ight  : 1.0000 Volume : 1.00 Printed : 5:31:40 PM November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 wg279 
PPn PPI PPI PPR PPI PPn PPm 

It1 1.9800 0.0488 20.9262 1.0225 19.4435 L -0.0815 18.7056 
lt2 2.0064 0.0494 20. 9771 1 . 0207 19.4638 L -0.0005 18.6519 

?an 1 b 9932 0.0491 20.9516 1 . 0216 19.4536 L -0.0010 18.6788 
D 0.0187 0.0005 0.0360 0.0012 0.0143 0.0007 0.0380 
RSD 0.9386 0,9744 0.1719 0.1207 0.0735 75.2960 0.2036 

Ha589 sc Sc361 Sr421 
PPW PPI PPW 

191 19.5844 4758.500 98.5791 4.0912 
E 2  19.8362 4737.500 98.1435 4.1020 

ean 19.7103 4748.000 98.3613 4.0966 
D 0.1780 14.849 0.3080 0.0077 
RSD 0.9033 0.313 0.3131 0.1870 

ACKGROUND CORRECTED INTENSITIES 
dentity 1 : 250244 df10 Identity 2 : pgS8-167 Type : SAWPLE 
eight : 1.0000 Volume : 1.00 Printed : 5:34:56 PW November 9, 2004 

A1396 Be 313 b317 Fe259 K-766 Li670 ng279 
13.5 162354.5 0.5 26.0 -11.5 23.0 

1 2  92.5 17.5 162896.5 0.5 35.0 -3.5 74.0 
# 1  87.5 

e m  90.0 15.5 162625.5 0.5 30.5 -7.5 48.5 
D 3.5 2.8 383.3 0.0 6.4 5.7 36.1 
RSD 3.9 18.2 0.2 0.0 20.9 75.4 74.4 

Na589 sc Sc361 Sr421 
1 1  11779.5 4678.0 4678.0 350.5 
t 2  11723.5 4676.0 4676.0 352.5 

ean 11751.5 4677.0 4677.0 351.5 
n *n LI I A  4 A  4 A  



APPARENT CONCENTRATIONS 
Identity 1 : 250244 df10 Identity 2 : pg58-167 Type : SAMPLE 
EVOLUTION by Xicro-Active Australia Pty Ltd S:41:56 PW November 9, 2004 0 1 0  0 65 
Weight : 1.0000 Volume : 1.00 Printed : 5:34:56 PW November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 ti670 Hg279 
PPm PPI PPn PPI PPn PPn PPm 

# 1  0.3515 0.0008 H 687.4715 0.0082 0.1506 0.0000 0.0246 
t 2  0.3739 0.0805 H 690.0615 0.0082 0.2519 0.0022 0.0682 

Mean 0.3627 8.0003 H 68807665 8.0082 0.2013 0.0011 8.0464 
SD 0.0158 0.0003 1. 8314 0.0000 0.0716 0.0015 0.0308 
XRSD 4.3573 117.0736 0.2659 8.0039 35.5946 136.9828 66.4171 

Na589 sc sc361 Sr421 
PP* PPn PPI 

i l  23.5160 4678.000 96.9094 0.3694 
# 2  23,4137 4676, 000 96.8679 0.3716 

Mean 23.4648 4677.000 96.8886 0.3705 
SD 0.0723 1. 414 0.0293 0.0016 
XRSD 8.3083 0.030 8.0303 0.4338 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 2502444 df10 Identity 2 : pg58-167 Type t SAMPLE 
Weight t 1.0000 Volume : 1.00 Printed : 5:38:10 PH November 9, 2004 

A1396 Be 313 Ce317 Fe259 K-766 Li670 ~ ~ ~ 2 7 9  
# l  89.5 10. 5 162335.5 140 26,0 -9.5 -1s. 5 
# 2  83.5 7.5 162166.5 -1.0 33.0 -15.5 16.5 

Hean 86.5 9.0 162251.0 0.0 29.5 -12. 5 0.5 
SD 4.2 2.1 119.5 1.4 4.9 4.2 22.6 
CRSD 4.9 23.6 0.1 0.0 16.8 33.9 4525.5 

New9 sc Sc361 Sr421 
1 1  11674.5 4644.0 4644.0 349.5 
1 2  11674.5 4629.0 4629.0 346.5 

lean 11679.5 4636.5 4636.5 348.0 
iD 0.0 10.6 10.6 2.1 
LRSD 8.0 0.2 0.2 0.6 

,PPARENT CONCENTRATIONS 
dentity 1 : 2502444 df10 Identity 2 t pg58-167 Type : SAMPLE 
eight : 1.0000 Volume : 1.00 Printed : 5:38:10 PM November 9, 2004 

e 1  
# 2  

e m  
D 
RSD 

Fen 
L 

A13% 
PPm 

0.3633 L 
0.3377 L 

0.3J85 L 
0.0181 
5.1637 

Na589 
PPn 

23.4768 
23,5533 

23.5150 
n n c ~ a  

Be 313 Ca317 
PPI PPm 

-0.0003 H 692,4236 
-0.0006 H 693.9442 

-0.0005 H 693.1839 
0.0002 1, 0752 
52.9204 0.1551 

sc sc361 
PPI 

4644.000 96.2041 
4629.000 95.8930 

4636,500 96.0485 
a n  r n m  n eenn 

Fe2S9 K-766 Li670 ng279 
PPm PPm PPI PPm 

0.0093 8.1528 0.8006 L 00.0084 
0.0050 0.2332 L -0.0011 0.0192 

0.0071 0.1930 L -0.0003 0.0054 
8.0030 0.0569 0.0012 0.0195 
42.0866 29,4806 436. 5223 359,8075 

Sr421 
PPm 

0.3710 
0.3690 

0.3700 
n n n b ~  



ACKGROUND CORRECTED INTENSITIES 
dentity 1 t 250244s df10 Identity 2 t pgS8-167 Type : SAMPLE 
VOLUTIOW by Micro-Active Aupltralia Pty Ltd St45t00 PM November 9, 2004 010066 
eight t 1.0000 Volume t 1.00 

A1396 Be 313 
# 1  536.0 428.0 
# 2  539.0 429.0 

ean 537.5 428.5 
D 2.1 0.7 
RSD 0.4 0.2 

Ne589 sc 
I 1  22072.5 4605.0 
# 2  22076.5 4602.0 

lean 22074.5 4603.5 
ID 2.8 2.1 
,RSD 0.0 0.0 

iPPARENT CONCENTRATIONS 

Printed t 5t41t26 PH November 9, 2004 

Ca317 Fe259 K-766 ti670 ng279 
166375.5 474.0 1875.5 -6.0 21653.5 
166477.5 475.0 1881.5 -18.0 21576.5 

166426.5 474.5 1878.5 -12.0 21615.0 
72.1 0.7 4.2 a. s 54.4 
0.0 0. 1 0.2 70.7 0.3 

Sa361 Sr421 
4605.0 4136.5 
4602.0 4136. 5 

4603.5 4136.5 
2. 1 0.0 
0.0 0.0 

ldentity 1 t 250244s df10 Identity 2 : pg58-167 Type : SAWPLE 
leight : 1.0000 Volume : 1.00 Printed t St41t26 PM November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 
PPm PPm PPm PPI PP* PPI 

I 1  2.3784 0.0485 H 715.6659 1 0220 21.2724 0.0015 
# 2  2.3935 0.0486 H 716.5714 1.0248 21.3549 L -0.0018 

lean 2.3859 0.0485 H 716.1186 1.0234 21.3137 L -0.0002 
iD 0.0107 0.0001 0.6403 0.0020 0.0583 0.0023 
LRSD 0.4475 0.2176 0.0894 0.1937 0.2737 1522.7945 

n a g  sc Sc361 Sr421 
PPm PPa PPI 

# 1  44.8701 4605.000 95.3951 4.4396 
1 2  44.9076 4602.000 95.3329 4.4425 

leen 44.8888 4683.500 95.3640 4.4411 
iD 0.0265 2.121 0.0440 0.0020 
!RSD 0.0590 0.046 0.0461 0.0461 

MCKGROUND CORRECTED INTENSITIES 
tdentity 1 t 2S0245 df10 Identity 2 : pg58-167 Type : SAMPLE 
bight t 1.0000 Volume t 1.00 Printed : 5:44:42 PW November 9, 2004 

A1396 Be 313 Ce317 Fe259 K-766 Li670 
# l  27.0 13.5 36248.0 -2.5 25.0 -14.0 
t 2  32.0 13.5 36143.0 -2.5 23.0 -11.0 

Mean 29.5 13.5 36195.5 -2.5 24.0 -12. 5 
3D 3.5 0.0 74.2 0.0 1.4 2. 1 
LRSD 12.0 0.0 0.2 0.0 5.9 17.0 

Na589 sc Sc361 Sr421 
I 1  11406.5 4815.0 4815.0 79. 0 
# 2  11271.5 4794.0 4794.0 79.0 

18279 

PPn 
18.7987 
18.7441 

18.7714 
0.0386 
0.2058 

n g m  
25.0 
24.0 

24.5 
0.7 
2.9 

dean 11339.0 4804.5 4804.5 79. 0 
3D 9s. 5 14.8 14.8 0.0 
KRSD 0.8 0.3 0.3 0.0 



!PARENT CONCENTRATIONS 
(entity 1 : 250245 df10 Identity 2 : pg58-167 Type : SAHPLE 
right : 1.0000 Volume : 1.00 Printed : 5:44:42 PW November 9, 2004 

IOLUTION by Micro-Active Australia Pty Ltd 5:51:30 PM November 9, 2004 

A1396 
PPm 

0.0798 
0.1020 

0.0909 
0.0157 
17.2330 

Na589 
PPm 

22.1164 
21.9495 

22,0329 
0.1180 
0.5357 

Be 313 C8317 
PPB PPm 

0.0000 H 149.1208 
0.0000 H 149.3402 

0.0000 H 149,2305 
0.0000 0.1551 
66.2382 0.1039 

sc Sc361 
PPm 

4815.000 99.7511 
4794, 000 99.3155 

4804.500 99.5333 
14.849 0,3080 
0.309 0.3095 

Fe259 K-766 11670 
PPa PPm PPm 

0.0020 0.1314 L -0.0005 
0.0020 0.1107 0.0002 

0.0020 0.1210 L -0.0001 
0.0000 0.0147 0.0005 
0.7855 12.1177 376.8107 

Sr421 
PPm 

0.0801 
0.0804 

0.0803 
0.0003 
0.3130 

KKGROUWD CORRECTED INTENSITIES 
dentity 1 : 250246 df10 Identity 2 : pg58-167 Type : SAMPLE 
eight : 1.0000 Volume : 1.00 Printed : 5:47:58 PH November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 11670 
# 1  19.5 10.0 11643.5 -4.0 32.5 -8.5 
# 2  19.5 12.0 11590, 5 2.0 18.5 0.5 

ean 19.5 11. 0 11617.0 -1.0 25.5 -4.0 
D 0.0 1.4 37.5 4.2 9.9 6.4 
RSD 0.0 12.9 0.3 424.3 38.8 159.1 

WeS89 sc Sc361 Sr421 
# 1  113648.0 4787.5 4787.5 27.0 
# 2  113014.0 4751.5 4751.5 26.0 

pan 113331.0 4769.5 4769.5 26.5 
D 448.3 25.5 25.5 0.7 
RSD 0.4 0.5 0.5 2.7 

PPARENT CONCENTRATIONS 
dentity 1 : 250246 df10 Identity 2 : pg58-167 Type : SAMPLE 
eight : 1.0000 Volume : 1.80 Printed : 5:47:58 PW November 9, 2004 

A1396 
PPm 

# 1  0.0480 L 
1 2  0.0486 L 

ean 0.0483 L 
D 0,0005 
RSD 0.9375 

Ha589 
PPm 

t 1 H 222.6912 
I 2 H 223.1270 

ean H 222.9091 
;D 0.3081 
,RSD 0.1382 

Bar 313 C8317 Fe259 K-766 11670 
PPm PPn PPm PPB PPB 

010067 
Wg279 
PPn 

0.0257 
0.0250 

0.0253 
0.0005 
2.0721 

ngz79 
-11.0 
17.0 

3.0 
19.8 
660.0 

Wg279 
PPm 

-0.0004 
-0.0001 

-0.0003 
0.0002 
63.0742 

sc 

4787.500 
4751.500 

4769.500 
25.456 
0.534 

48.1754 L -0.0011 0.2153 0.8089 L -0.0042 
48.3195 0.0113 0.0631 0.0033 0.0193 

48.2474 0.0051 0,1392 0.0021 0.0075 
0.1019 0.0088 0.1076 0.0017 0.0166 
0.2111 171.5799 77.3116 80.5527 220.6256 

sc361 Sr421 
PPI PPm 

99.1807 0.0269 
98.4339 0.0260 

98.0073 0.0264 
0.5280 0.0006 
0.5344 2.2174 



CKGROUND CORRECTED INTENSITIES 
ientity 1 : 250247 df10 Identity 2 : pg58-167 Type : SAMPLE 
right : 1.0000 Volume t 1.00 Printed : 5:51:14 PW November 9, 2004 

JOLUTION by Wicro-Active Australia Pty Ltd 
010068 

5:54:56 PW November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 ng279 
It1 12.0 13.5 3445.0 -0.5 9.0 -4.5 -6.5 
1 2  8.0 9.5 3466.0 1.5 7.0 -17.5 12.5 

?an 10.0 11.5 3455.5 0.5 a. 0 -11.0 3.0 
1 2.8 2.8 14.8 1.4 1.4 9.2 13.4 
E D  28.3 24.6 0.4 282. a 17.7 83.6 447.8 

We589 sc Sc361 Sr421 
It1 111320.5 4809.0 4809.0 6.0 
1 2  111388.5 4805.0 4805.0 5.0 

?an 111358.5 4807.0 4807.0 5. 5 
D 48.1 2.8 2.8 0.7 
RSD 0.0 0.1 0.1 12.9 

PPARENT COWCENTRATIONS 
dentity 1 : 250247 df10 Identity 2 : pg58-167 Type : SAMPLE 
eight : 1.0000 Volume : 1.00 Printed : 5:51t14 PM November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 ng279 
PPI PPI PPn PPI PPI PPI PPm 

P 1  0.0152 0,0000 14.1901 0.0061 L -0.0432 0.0020 L -0.0004 
fi 2 L -0.0020 L -0.0004 14.2885 0.0102 L -0.0450 L -0.0015 

ean 0.0066 L -0.0002 14.2393 0.0082 L -0.0541 0.0002 
D 0.0122 0.84)03 0.0696 0.0029 0.0154 0.0024 
RSD 183.9524 145.0804 0.4886 35.4877 28.4947 970.7818 

Na589 sc Sa361 Sr421 
PPn PPI PPI 

fi 1 H 217.1524 4809.000 99.6266 0.00s1 
P 2 H 217.4661 4805.0$0 99.5437 0.0041 

ean H 217.3092 4807.000 99. 5851 0.0046 
D 0.2218 2.828 0.0587 0.0007 
RSD 0.1021 0.059 0,0589 15.6279 

bCKGROUND CORRECTED INTENSITIES 
dentity i t 250248 df10 Identity 2 : pg58-167 Type : SAHPLE 
e i g h t  : 1.0000 Volume : 1.00 Printed : St54128 PH November 9, 2004 

A1396 Be 313 
# 1  13.5 12.0 
# 2  12.5 16.0 

ean 13.0 14.0 
D 0.7 2.8 
RSD 5.4 20.2 

Ne589 sc 
# 1  112650.0 4784.5 
# 2  112858.0 4788. 5 

ean 112754.0 4786.5 
D 147.1 2. a 
RSD 0.1 0. 1 

Ca327 
1162.5 
1165.5 

1164.0 
2.1 
0.2 

Sc361 
4784. 5 
4788. 5 

2. a 
4786.5 

0.1 

Fe259 
1.0 
4.0 

2.5 
2.1 
84.9 

Sr421 
1.5 
4.5 

3.0 
2.1 
70.7 

K-766 Li670 
34.5 -24.0 
23.5 -23.0 

29.0 -23.5 
7.8 0.7 
26.8 3.0 

0.0154 

0.0075 
0.0112 

149.6454 

n g m  
-26.0 
5.0 

-10.5 
21.9 
208. a 



A1396 Be 313 Ca317 Fe259 K-766 Li670 Wg279 
PPn PPI PPm PPI PPm PPm PPI 

010069 YOLUTION by Hicro-Active Australia Pty Ltd 

r 1  0.0220 L -0.0002 4.8129 0.0092 0.2375 L -0.0032 L -0.0168 
r 2  0.0176 0.0003 4.8213 0.0154 0.1164 L -0.0029 0.0091 

6:02:56 PH November 9, 2004 

ean 0.0198 0.0001 4.8171 0.0123 0.1770 L -0.0031 L -8.0038 
D 0.0031 0.0003 0.0059 0.0044 0.0856 0.0002 0.0183 
RSD 15.6357 460.4817 0.1232 35.5082 48.3839 6.2150 481.1802 

Wa589 sc Sc361 Sr421 
PPI PPI PPI 

# 1 H 220.8731 4784.500 99.1184 0.0005 
# 2 H 221.0962 4788.580 99.2014 0.0036 

ean H 220.9847 4786.500 99.1599 0.0021 
;D 0.1578 2.828 0.0587 0.0022 
,RSD 0.0714 0.059 0.0592 105.5676 

WKGROUND CORRECTED INTENSITIES 
:dentity 1 : 250249 df10 Identity 2 : pg58-167 Type : SAMPLE 
/eight : 1.00043 Volume : 1.00 Printed : 5:57:44 PH November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 n g m  
# l  11.0 10.5 495.0 -1.5 25.5 -11.5 21.5 
# 2  11.0 10.5 500.0 -3.5 20.5 -15.5 -7.5 

lean 11.0 10.5 497.5 -2.5 23.0 -13.5 7.0 
iD 0.0 0.0 3.5 1.4 3.5 2.8 20.5 
CRSD 0.0 0.0 0.7 56.6 15.4 21.0 292.9 

Na589 sc Sc361 Sr421 
x 1  115446.5 4828.0 4828.0 1. 0 
# 2  115583.5 4846.0 4846.0 3.0 

Mean 115515.0 4839.0 4837.0 2.0 

XRSD 0.1 0.3 0.3 70.7 
SD 96.9 12.7 12.7 1. 4 

APPARENT CONCENTRATIONS 
Identity 1 i 250249 df10 Identity 2 : pg58-167 Type : SAHPLLE 
Weight : 1.0000 Volume : 1.00 Printed : 5:57:44 PH November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 n g m  
PPm PPn PPm PPn PPI PPn PPm 

# 1  0.0107 L -0.0003 2.0309 0.0041 0.1361 0. w01 0.0228 
# 2  0.0106 L -0.0003 2.0438 0.0000 0.0808 L -0.0009 L -0.0012 

Hean 0.0106 L -0.0003 2.0373 0.0821 0.1085 L -0.0004 0.0108 
SD 0.0001 0.0000 0.0091 0.0029 8.0391 0.0007 0.0170 
XRSD 1. 1660 0.9125 0.4475 139.4942 36.0407 189.8849 157.4040 

We589 sc Sc361 Sr421 
PPI PPm PPm 

# 1 H 224.3186 4828.000 H 100.0207 L -0.0000 
# 2 H 223.7503 4846.000 H 100.3941 0.0020 

Meen )i 224.8345 4837.000 H 100.2074 0.0010 
SD 0.4018 12.728 0.2640 0.0014 
XRSO 0.1794 0.263 0.2635 141.4508 

BACKGROUND CORRECTED INTENSITIES 
-- - ---- -- - * 1 1 I-- - *,--- . 



A1396 Be 313 Ca317 Fe259 K-766 1i670 n g m  
# 1  2418.5 9068.0 5174.5 5147.0 1828.5 18830.5 22079.5 
EVOLUTION by Wicro-Active Australia Pty Ltd 6:07:26 PW November 9, 2004 

# 2  2400.5 9062.0 5167.5 5146.0 1822. 5 18845.5 22407.5 

Mean 2409.5 9065.0 5171.0 5146.5 1825. s 18838.0 22243.5 
SD 12.7 4.2 4.9 0.7 4.2 10.6 231.9 
XRSD 0.5 0.0 0. 1 0.0 0.2 0.1 1.0 

Na589 sc Sc361 Sr421 
x i  15355.0 4933.0 4933.0 4940.0 
# 2  15442.0 4905.0 4905.0 4934.0 

010070 

Hean 15398.5 4919.0 4919,0 4937.0 
SO 61.5 19. a 19. a 4.2 
XRSD 0.4 0. 4 0.4 0.1 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 6:02:38 PW November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 11670 ng279 
PPI PPI PPn PPI PPI PPI PPI 

# 1  10,1353 0.9867 20.7982 10.2948 19,3496 4.8399 17.8942 
# 2  10.1172 0.9916 20.8685 10.3515 19.3945 4. a714 18. 2636 

Mean 10.1262 0.9892 20.0234 10,3231 19.3711 4.8556 is. 0789 
XRSD 0,1262 0.3562 0.3068 0.3885 0.1713 0.4585 1.4448 
SD 0.0128 0.0035 0.0639 0.0401 0.0332 0.0223 0.2612 

Ma589 sc Sc361 Sr421 
PPn PPI PPI 

# I  29.0973 4933.000 H 102.1987 4.94% 
1 2  29.4306 4905.000 H 101.6179 4.9718 

Mean 29.2640 4919.000 H 101.9083 4.9607 
SD 0.2356 19.799 0.4107 0.0157 
KRSD 0.8053 0.403 0.4030 0.3166 

Zhecking calibration verification . . e  

Identity 1 : CLP-CCV-SC Identity 2 : 
leport nene LOW liRit Value High limit 
51396 9.000 10.126 11.000 
Be 313 0.900 0.989 1.100 
:a317 18.000 20.823 22.000 
:e259 9.000 10.323 11.000 
K-766 18.000 19.371 22.880 
~1670 4.500 4. 836 5.500 
r1g279 18.000 18, 079 22.000 
Ha589 27.000 29.264 33.000 
3r421 4.500 4.961 5.500 
BACKGROUND CORRECTED INTENSITIES 
tdentity 1 : Calibration blank Identity 2 t Type : CB 
deight : 1.0088 Volume : 1.88 Printed : 6:06t58 PH November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 11670 
# 1  11.8 15. 5 1.5 -5.0 17.5 -8.5 
# 2  10.0 17.5 7.5 -0.0 19, 5 -1.5 

¶ean 10.5 16.5 4.5 -2.5 18.5 -5.0 
SD 0.7 1.4 4.2 3.5 1.4 4.9 
fRCn S , 7  R S ,  9 A  ‘2 I A l  A ? &  QQ Ob 

n g m  
24.0 
40.0 

32.0 
11, 3 
ar; A 



Na589 sc Sc361 Sr421 
t 1  45.5 4896.0 4896.0 2.5 
t 2  38.5 4852.0 4852.0 1.5 
EVOLUTION by Wicro-Active Australia Pty Ltd 6:10:30 PH November 9, 2004 

Mean 42.0 4874.0 4874.0 2.0 
SD 4.9 31.1 31.1 0.7 
XRSD 11.8 0.6 0.6 35.4 

010071 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 6:06:58 Ptl November 9, 2004 

A1396 Be 313 car317 Fe259 K-766 11670 ng279 
PPm PPm PPI PPn PPn PPm PPm 

t 1  0.0101 0.0002 0.0061 L -0.0029 0.0463 0.0010 0.0246 
1 2  0.0062 0.0004 0.0306 0.0071 0.0697 0.0028 0.0379 

Mean 0.0082 0.0003 0.0183 0.0021 0.0580 0.0019 0.0312 
SD 0.0027 0.0002 0.0174 0.0071 0.0165 0.0013 0.0094 
XRSD 33.4219 52.8840 94.6345 336.7075 28.4911 68.9506 30.2353 

Na589 sc Sc361 Sr421 
PPm PPn PPm 

t i L -0.0314 4896,000 H 101.4312 0.0015 
I 2 L -0.0441 4852.000 H 100.5186 0.0005 

Hean L -0.0378 4874.880 H 100.9749 0.0010 
SD 0.0090 31.113 0.6454 0.0007 
XRSD 23.0756 0.638 0.6391 70.2754 

Checking calibration blank ... 
Identity 1 : Calibretion blank Identity 2 : 
Report name CRDL Value 
A1396 0.050 0.008 
Be 313 0.058 0.000 
C8317 0.050 0.018 
Fe259 0.050 0.002 
K766 0.000 0.058 
Li670 0.050 0.002 
ng279 0.050 0.031 
Was9 0.200 -0.038 
Sc361 0.000 100.975 
Sr421 0.050 0.001 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 250250 df10 Identity 2 : pg58-167 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:10:14 F?l November 9, 2004 

Ai396 Be 313 Ca317 Fe259 K-766 11670 ng279 
a 1  11.0 10.0 136.0 28.0 26.0 -8.5 16.0 
$ 2  15.0 13.0 136.0 26.0 29.0 -5.5 -1.0 

Wean 13.0 11.5 136.0 27.0 27.5 -7.0 7.5 
S D  2.8 2.1 0.0 1.4 2.1 2.1 12.0 
XRSD 21.8 18.4 0.0 5.2 7.7 30.3 160.3 

Na589 sc SC361 Sr421 
# 1  115293.0 4825.0 4825.0 0.0 
# 2  115647.0 4830.0 4830.0 2.0 

Mean 115470.0 4827.5 4827.5 1.0 
S D  250.3 3.5 3.5 1. 4 
wnen A -  A 4  A 4  4 A *  A 



hPPARENT CONCENTRATIONS 
[dentity 1 : 250250 df10 Identity 2 : pgS8-167 Type : SAMPLE 
leight : 1.0000 Volume : 1.00 Printed t 6:10:14 PW November 9, 2004 
NOLUTION by Wicro-Active Australie Pty ttd 6:12:32 PI4 November 9, 2004 

I 1  
t 2  

(een 
iD 
CRSD 

A1396 
PPI 

0.0108 L 
0.8279 t 

0.0193 L 
0.0121 
62.6690 

Ne589 
PPI 

# 1 H 224.15% 
# 2 H 224.6153 

lean H 224.3874 
iD 0.3223 
!RSD 0.1436 

Be 313 Ce317 Fe259 K-766 Li670 
PPm PPa PPn PPI PPm 

010072 

Hg279 
PPI 

-0.6004 0.5583 0.0644 0.1417 0.0009 8.0182 
-0.0001 0.5578 0.0602 0.1741 0.0017 0.0091 

-0.0002 0.5580 0.0623 8.1579 0.0013 0.0112 
0.0002 0.0004 0.0029 0.0229 0.0006 0.0100 

105.5303 0.0732 4.7815 14.4930 42.5250 89. 0506 

SC sc361 Sr421 
PPI PPm 

4025.000 99.9585 L -0.0010 
4830.088 H 100.0622 0.0010 

4827.580 H 100.8104 L -8.0000 
3.536 0.0733 0.0014 
0.073 0.0733 227546.8797 



EVOLUTION by Micro-Active Australia Pty Ltd 6:16:56 PW November 9, 2004 010073 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 250251 df10 Identity 2 : pg58-167 Type : SAMPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:13:30 PM November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 
# 1  7.0 12.0 50.5 -3.0 29.0 -22.0 

11.0 10.0 47.5 -3.0 17.0 -20.0 w 2  

Hean 9.0 11.0 49.0 -3.0 23.0 -21.0 
SD 2. 8 1.4 2.1 0.0 8.5 1.4 
XRSD 31.4 12.9 4.3 0.0 36.9 6.7 

Ne589 sc Sc361 Sr421 
# 1  121285.5 4836.0 4836.0 0.5 
# 2  121233.5 4826.0 4826.0 -0.5 

Wean 121259.5 4831 0 4831.0 -0.0 
SD 36.8 7. 1 7.1 0.7 
XRSD 0.0 0. 1 0.19200799816.0 

APPARENT CONCENTRATIONS 
Identity 1 : 250251 df10 Identity 2 : pg58-167 Type : SAMPLE 
Weight t 1.0000 Volume t 1.00 Printed t 6:13:30 PW November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 
PPm PPW PPR PPm PPm PPm 

# 1 L -0.0065 L -0.0002 0.2069 0. 0010 0.1737 L -0.0026 
# 2  0.0108 L -0.0004 0.1950 0.0010 0.0436 L -0.0021 

Wean 0.0021 L -0.0003 0.2009 0.0010 0.1087 L -0.0024 
SD 0.0122 0.0002 0.0084 0.0000 0.0920 0.0004 
XRSD 574.0197 55.6528 4.1830 0.8732 84.6598 15.3907 

Ne589 sc Sc361 Sr421 
PPW PPm PPm 

# 1 H 235.28@0 4836.000 H 100.1867 L -0.0005 
# 2 H 235.6667 4826.000 99.9793 L -0.0015 

Wean H 235.4734 4831.080 H 100.0830 L -0.0010 
SD 0.2734 7.071 0.1467 0.0007 
XRSD 0.1161 0.146 0.1466 70.6157 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : 250252 df10 Identity 2 : pg58-167 Type : SAHPLE 
Weight : 1.0000 Volume : 1.00 Printed : 6:16:44 PW November 9, 2004 

A1396 Be 313 Ca317 Fe259 K-766 Li670 
# 1  11. 5 12.0 2498.0 5016.5 858.5 -16.5 
# 2  7.5 12.0 2475.0 5010.5 855.5 -26.5 

Mean 9.5 12.0 2486.5 5013.5 857.0 -21.5 
SD 2.8 0.0 16.3 4.2 2.1 7. 1 
XRSD 29.8 0.0 0.7 0. 1 0.2 32.9 

Na589 sc Sc361 Sr421 
1 1  5019.5 4860.0 4860.0 -0.5 
# 2  5038.5 4858.0 4858.0 -0.5 

Wg279 
30.5 
1.5 

16.0 
20.5 
128.2 

n g m  
PPB 

0.0302 
0.0062 

0.0162 
0.0169 
93.1456 

n g m  
11041.5 
10838.5 

10940.0 
143.5 
1.3 

?lean 5029.0 4859.0 4859.0 -0.5 
on a *  A I A  I A  n n  



APPARENT CONCENTRATIONS 
Identity 1 : 258252 df10 Identity 2 : pg58-167 Type : SAHPLE 
EVOLUTION by Micro-Active Australia Pty Ltd 6:21:58 PM November 9, 2004 

Weight : 1.0000 Volume : 1.00 Printed : 6:16:46 P?! November 9, 2004 

A1396 
PPm 

t 1  0.0126 L 
# 2 L -0.0045 L 

Hean 0.0040 L 
SD 0.0121 
XRSD 299.5701 

Ma589 
PPm 

# 1  9.5754 
1 2  9.6161 

Heen 9.5958 
SD 0.0288 
XRSD 0.2999 

Be 313 Ca317 
PPm PPn 

-0.0002 10.1814 
-0.0002 10.0918 

-0.0002 10.1366 
0.0000 0.0634 
0.2197 0.6250 

sc Sc361 
PPn 

4860.000 H 100.6845 L 
4858.000 H 100.6430 L 

4859.000 H 100.6638 L 
1.414 0.0293 
0.029 0.0291 

Fe259 K-766 
PPn PPn 

10.1846 9.1462 L 
10,1766 9.1176 L 

10.1806 9.1319 L 
0,0056 0.0203 
0.0555 0.2218 

Sr421 
PPn 

-0.0015 
-0.0015 

-0.0015 
0.0000 
0.0097 

11670 
PPm 

-0.0812 
-0.0038 

-0.0025 
0.0018 
75. 1191 

BACKGROUND CORRECTED INTENSITIES 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 6t21:38 PH November 9, 2004 

1a670 A1396 Be 313 Ca317 Fe259 K-766 
I 1  2440.0 9170.0 5256.5 5226.0 1834.0 18941.0 
1 2  2408.0 9091 . 0 5220.5 5183.0 1813.0 18792.0 

18866.5 Heen 2424.0 9130.5 5238.5 5204.5 1823.5 
SD 22.6 55.9 25.5 30.4 14.8 105.4 
XRSD 0.9 0.6 0.5 0.6 0. a 0.6 

Na589 sc Sa361 Sr421 
I 1  15453.5 4989.5 4989.5 4992.0 
# 2  15388.5 4923.5 4923.5 4950.0 

Wean 15421,0 4956,s 4956.5 4971.0 
SD 46.0 46.7 46.7 29.7 
XRSD 0.3 0.9 0.9 0.6 

APPARENT CONCENTRATIONS 
Identity 1 : CLP-CCV-SC Identity 2 : Type : CV 
Weight : 1.0000 Volume : 1.00 Printed : 6:21:38 PH November 9, 2004 

# 1  
t 2  

Ileen 
SD 
XRSD 

I 1  
P 2  

Heen 
AA 

A1396 
PPm 

10. 1095 
10.1106 

10.1101 
0.0008 
0.0081 

Ne589 
PPm 

28.9518 
29.2176 

29.8847 
A a n w n  

Be 313 cer317 
PPm PPn 

0.9865 20.8685 
0.9911 21 b 0034 

0.9888 20.9359 
0.0033 0.0954 
0.3303 0.4556 

sc Sc361 
PPn 

4989.500 H 103.3707 
4923.500 H 102.0017 

4956.500 H 102.6862 
A C  LlLCL QCQa 

Fe259 K-766 11670 
PPm PPm PPR 

10.3344 19.1849 4.8132 
10.3867 19.2197 4.8393 

10.3606 19.2023 4.8262 
0.0370 0.0246 0.0185 
0.3571 0.1282 0.3829 

Sr421 
PPm 

4.9450 
4.9692 

010074 

w g m  
PPn 

9.8854 
8.9221 

9.0038 
0.1155 
1.2823 

w g m  
22513.0 
22383.0 

22448.0 
91.9 
0.4 

ng279 

18.0389 
18. 1751 

PPn 

18.1070 
0.0963 
0.5319 



:hecking calibration verification ... 
EVOLUTION by Micro-Active Australia Pty Ltd 

Identity 1 : CLP-CCV-SC Identity 2 : 
Report name Low limit Value High limit 
M.396 9.000 10.110 11.000 
Be 313 0.900 0.989 1.100 
:a317 18.000 20.936 22.000 
Fe259 9.000 10.361 11.000 
K-766 18.000 19.202 22.000 
Li670 4.500 4.826 5.500 
Hg279 18.000 18.107 22.000 
Na589 27.0@0 29.085 33.000 
Sr421 4.500 4.957 5.500 
BACKGROUND CORRECTED INTENSITIES 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed t 6:25:56 PM November 9, 2004 

010075 6:26:28 PW November 9, 2004 

A1396 Be 313 ca317 Fe259 K-766 11670 
# 1  11. 0 16.5 2.0 -3.0 24.5 -12.0 
# 2  14.0 16.5 4.0 -0.0 17.5 -2.0 

Mean 12.5 16.5 3.0 -1.5 21.0 -7.0 
SD 2.1 0.0 1.4 2.1 4.9 7.1 
KRSD 17.0 0.0 47. 1 141.4 23.6 101.0 

Na589 sc Sc361 Sr421 
1 1  39.5 4923.0 4923.0 2.5 
# 2  39.5 4871.0 4871.0 1.5 

tlean 39.5 4897.0 4897.0 2.0 
SD 0.0 36.8 36.8 0.7 
XRSD 0.0 0.8 0. a 35.4 

APPARENT CONCENTRATIONS 
Identity 1 : Calibration blank Identity 2 : Type : CB 
Weight : 1.0000 Volume : 1.00 Printed : 6:25:58 PM November 9, 2004 

t i  
# 2  

Mean 
3D 
KRSD 

n g m  
5.5 

-20.5 

-7.5 
18.4 
245.1 

A1396 Be 313 Ca317 Fe259 K-766 11670 n g m  
PPn PPm PPn PPm PPI PPI PPI 

0.0098 0.0003 0.0080 0.0011 0.1201 0.0001 0.0094 
0.0231 0.0003 0.0163 0.0071 0.0473 0.0826 L -0.0119 

0.0165 0.0003 0.0122 0.0041 0.0837 0.0013 L -0.0012 
0.0094 0.0000 0. m5a 0.0042 0.0515 0.0018 0.0151 
57.0196 4.4174 47.8067 102.4986 61.4898 134.9655 1244.1846 

Ne589 sc Sc361 Sr421 
PPm PPm PPm 

# 1 L -0.0433 4923.000 H 101.9913 0.0015 
t 2 L -0.0425 4871.000 H 100.9127 0.0005 

Mean L -0.0429 4897.000 H 101.4520 0.0010 
SD 0.0006 36,770 0.7627 0,0007 
KRSD 1.3251 0.751 0.7518 70.4150 

Zhecking calibration blank ... 
Identity 1 : Calibration blank Identity 2 : 
Report name CRDL Value 
b1396 0.050 0.016 
Be 313 0.050 0.000 
m - e a a  A nca n n a n  



~~ 

la& f 

~259 
-766 
.670 
1279 

~ ~ ~~~ - 

V. vu- V. VI& 

0.050 0.004 
0.000 0,084 
0.050 0.001 
0.050 -0.002 

IOLUTION by Hicro-Active Australia Pty Ltd 6:36:28 PH November 9, 2004 010076 
589 
:361 
*421 

0.200 -0,043 
0.000 101,452 
0.850 0.002 
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Certificates of Analysis 



FISHER SCIENTIFIC 
TRACEMETAL GRADE NITRIC ACID 

CERTIFICATE OF ANALYSIS 

Catalog No. A509 LatNo: llO4060 
Reiraa Roc: July. 2004 

Expiry Dab: July, 2007 

color 
Aluminum 
Antimony 
Arsenic 
Barfurn 
Eerylllum 
Bismuth 
EOml 
cadmium 
Calcium 
Chrwnium 
cabart - 
trw\ 
w 
Lithium 
Magnesium -- 
Mera#y 
Molybdenum 
Nickd 
potass lum 
selenknn 
Silver 
Sodium 
SImri urn 
ThoriUrlt 
Tm 
Titanium 
Urmium 
VMadm 
Zhc 
z i i m  

70% 
* l o  
co.5 
a . 1  
co.1 
Q.l 
4 . 1  
(0.1 
~ 0 . 5  
a. 1 
4 . 5  
*0.2 
FO.1 
a . 1  
q0.5 
4 . 1  
q0.t 
q0.2 
a . 1  
c0.2 
a 1  
eo. 1 
a . 2  
.;0.1 
co.1 
e0.2 
eo. 1 
a . 1  
c0.3 
.SO. 1 
so. 1 
.eo. 1 
c0.2 
4 . 1  

Element concentrations are at the point of bottling. 
Concentrations of some elements In particular, Ca. Si, 
K, Na, 8, At, Mg & Mn will increase doe to $wage in 
glass bottles. 

Or. 6. McKeivey 
QAMC Manager 
FsherSderrtilScCt.lendcalDivkiar 
Pfttsburgh, PA., 15275 PhOne(412)4908300 



010079 

FISHER SCIE NTlFIC 
TRACEMETAL GRADE HYDROCHLORIC ACID 

I5 krkduy 
Dr. 6. McKdvey 
WQC Manager 

Fisher Chemical 
A F isher Scientific Company 



01008 0 

Catalog Number: SPIKE- 1 Lot NO-: 26-28AS 
Description: Spike Sample Standard 1 
Matrix : 5% Nitric Acid/& Tartaric Acid - HF 

This ASSURANCE @certified refmence material, CRM, is intended primarily for use as a 
caliiration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, JCPMS, and 3R.F. It can be employed in USEPA, A S W  and other methods 
relevant to the certified properties listed below. 

The CRM is prepared fiom 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 ICP Spectrometer: 

Element Labeled Measured NIST Ekment Labeled Measured NIST 
fm@) (mgW SRM (mg't) (rng/L) SRM 

AI 
As 
Ba 
$e 
TL 
Fe 
CO 
IMn 
Ni 

200 
200 
200 
200 
200 
loo 
50 
50 
50 

198.56 3101a 
197.01 310% 
199.49 31048 
198.51 3149 
199.25 3158 
98.90 3126a 
50.04 3113 
49.90 3132 
50.16 3136 

Pb 
Sb 
V 
Zll 
CU 

Ag 
Be 
Cd 

CJ 

50 
50 
30 
50 
25 
20 
5 
5 
5 

50.06 3128 
48.62 3102a 
49.87 3165 
49.70 3168a 
25.15 3134 
19.81 3112a 
4.96 3151 
4.92 310Sa 
4.96 3108 

Spex Reference Multi: Lot #4-24BD1 2-51BD1 17-55AS, 16-68AS 

Balances are calibmed regularly with weigh1 sets traceable to NlST#s 32856? 32863 and others. 
This CRM is guaranteed s a l e  and accurate to +/- 0.5% on the averase of all the rtrrificd 
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 
transported and stored under laboratory conditions. 

JON - - 2004 
Date of Certification: certifying officer: fv- kox- 

C 2OoO.SPEX CertiPrep, Inc. 



Tbk Certif'ied Reference Material has been prep~cd and cehfid under an IS0 9001 system consistent witb xhe folfowbg 

Gddc To Tbe Expression Of Uncertainty In Measurement 1995 
EURACMEM/CZTAC Guide: Q u a n m g  Unctrtdn!~ kr Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production ofrehence materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical prhcipks 
150 Guide 3 1 : Contents of certificates of reference materials 
NIST TtchnicaI Note 1297 
LAC43 12-2000: Guidelines for the requirements far the cornpetem of reference materials produGers 
ISO/RENCo N280 
Material Source: 
All analytes and matrix materids art obtained and verified by SFEX CertiPrep from pre-qualified vendon BS pes IS0 9000 
guidelines, Vendor identifications are proprietary, however sources of all materials used in the preparation and Mng of 
SPEX CertiPrep CRMs are tracked and dacumma For fiutbcr infomatba contaCt CRM Sales. 
Instructions for Use: 
Primary u s q e  of this C W  is in neat form or diluted serially witb matrix of B purity at or greater than tbc purity of ths 
o r e 4  matrix solution. If ditution is required the dilucnt must be compatr'bk wfth all certified andytcs and contab 
stabilizers appropi& for the period of intmdcd use, The C W a n  dso be used as a spike or with a sp ik~ ,  a g g  with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, ptiar to use and never 
pipetted directly from the bo.tsle. All sur.faces; that come in contact with the soh~tion must be thoroughly cicabed and 
leached prior to use. Dilutions should be pfomed only with Class A volumetric gtssswarc. 
Method of Preparation: 
Ckan laboratory procedures and techniques have been used tfrroughout the prepmtkm. All materials, equipment, 
analytical iasbvmentation and personnel have been qualified prior to use. The highest purity acids applicable, I8 megohm, 
double deionhd water, acid-leached triplorinsed b o t h ,  and Class A glassware have been used in all p p a d o n ~ .  
Homogeneity: 
The Homogeneity of the cR9\3 has been confinned by ptocedur~s consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, rep3catt s m p h  of the fmal, packaged material have k e a  aadyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The maihematical expression k,=s'rn is employed to detenabe the sampling size 
S 4 relative standard deviation in % for one component of thc samp1c. CK. The sub-sampling uncedty}  
rn = the sub-sampling mass 
1 6 ~  mass of sub-sample necessary to ensure I I  relative sub-sampling tmr of 1% (68% confidence level) in a shgb 
detennin atim 
Sfatiis6cal estimator and Confidence limits: 
Thc certified vstlut 'x' listed on the reverse of this document is at the 95% IeveJ of confidence and can be expressed BJ 
X = x+/-?J where X =True value (Labeled Value), U= Expanded uncertainty 
U=@ where k 2  is the coverage factor at the 95% coddencc Irvtl 
U, is obtained by combining tbe indvjdual element standard wcertainty ~ m p ~ n t n t s  u~ and urn &qa 
Ccr-tification Traveler Report: 
All c d f i c d  values repoM were derived fi-m Tiavcfer Report (Spex Certiprep's traceabigty documentation) idmtifjed by 
the lot number of this CRM. For fbthcr informatiou contact CRM Sales. 
Legal Notice: 
SPEX CertiPreg reference natcrials are not for any cosmetic, drug of household application and are to be used oaly by 
qualified bdividds wbo arc trained in appropriate procedures. No claims %airs! SPEX CertiPrcp, 1%. of my kind 
whatsoever, whether bsed 013 breach of w m v ,  alleged negligence, or otherwise, with respect to thb RM s h d  be grcgm 
than the purchase price. In no eveat shall SPEX CertiRep, bc. be liable for any loss of profits or my incideotd, sptciaf, OT 
consequential damages, 

guides: 

010081 

- 



010082 

Catalog Number: 
Description : 
Matrix: 

ICAL- 1 Lot NO.: 25-1 78AS 
Instrument Calibration Standard 1 
5% Nitric Acid 

This ASSmANCE "certified reference material, CRh4, is intended primarily for use .as a 
calibration standard or quality control standard for inorganic spectroscopic insbzlrnentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and orher methods 
relevant to tbe certified properties listed below. 

The CRM is prepared from high purity single element concentrates of individuai elements using 
Class A laboratmy ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by XCP Spectrometer: 

Element Labeled Measured NIST 
(mgW (mg/X1) SRM 

Ca 5,000 4,984.92 3 109a 
K 5,000 4,990.26 3 141 a 
Mg 5,000 4,991.82 3 13 l a  
Na 5,000 4,998.07 3 152a 

Spex Reference Multi: Lot #10-100AS, 12-1 I3AS, 5-1 98VY, 6-28VY-REF 

Balances are calibrated regularly with weight sets traceable to NZST#s 32356,32867 and others. 
This CRM is guaranteed stabie and accurate to 4- 0.5% on the average of all the certified 
concentrations with no single element exceeding +/-2%. This includes uncertainty of 
measurements 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. 

'04 
Certifying Officer: As'* s€Y Date of  Certification: 

0 2000 SPEX CertiPrep, Inc. 



O f  8083 

This Certified Reference Material has been prepared and certified under an 1SO 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifj4ng Uncertainty in Analyticat Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the produdon of reference materials. 
IS0 Guide 17025: Certification of reference materiaIs, general and statistical ptmciples 
IS0 Guide 3 1 : Contents of certificates of reference materials 
MST Technical Note 1297 
LAC-G12-2000: Guidches for the requirements for the competence of reference materials productrs 
I S O W C O  N280 
Material Source: 
AI1 analytes and matrix materials are obtained and verified by SPEX CertiPrep fiom pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications arc proprietary, however sources of at1 materids used in the preparation and testing of 
WEX CertiPrep CRMs are tracked and documented For fwther infomation contact CRM Sales. 
Instructions for Use: 
Prhary usage of this CRM is m neat form or dituted serially with matrix of a purity at or pester than the purity of the 
original matrix solution. If dilution is required the dilaent must be compatible with all certified analytes and contain 
stabilizerrr appropriate for fhe period of intended use. The CRM can dso be used as B spike or with a spike, again with 
approprim compahibility considerations. AU solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fibm the bMe. A11 Surtirces that come in contact with the soiun'an must be thorougWy clemed and 
leached prior to use. I>ifutions &add be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean bboratory procedure aod techniques have bean used bUw&out the preparation. All rn9teriaIs, equipment, 
analytical instrumentation and personnel have been quafi6ed prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplc-rinsed bottles, and Class A glassware have been used in at1 preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOLREMCO N280 
and ASTM 06362-98 Appendix X2. Random, repticate samples of the fbat, packaged materia[ have been analyzed far the! 
certified values by procedures cmsistent with the intendsd use of the CRM. 
The mathematical expression lcps2m is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (je. The sub-sampling uncertainty) 
m - the sub-sampling mass 
k, = mass of sub-sample nectssary to emare a relative sub-sampling cmr of 1 % (6 8% confidence level) in a single 
determination 
Statistical estimator and Confidence Emits: 
The ccMd vabc 'x' listed an the reverse ofthis document is at the 95% level of confidence and can be expressed as 
X = x+HJ where X =True d u e  (Labeled Value), Us Expanded uncertainty 
V=ka, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ut and u, .\lZ$ 
Certification Traveler Report: 
AD certified values reported were derived fiom Traveler Repore ( S p e x  Certifrep's traceabili~ documentation) identified by 
the lot m b e r  of this CRM. For further infomation contact CRM Sales. 
Legal Notice: 
SPEX Ce-p reference materials an not for any cosmetic, dmg or household application and are to be used only by 
qualified individuals who are trained in appropriate pmcches. No claims against SPEX CertiPrep, Inc. o f  any kind 
whatsoever, whether based 011 breach of w m t y ,  alleged negligence, or otherwise, with mpect to this RM shall be greater 
than the purchase price. In DO event shall SPEX CtrtiPrep, bc. be liable for any loss of profits or any incidental, special, or 
consequeatiaf 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 tehigh avenue, suite 4, lakewaod, nj 08701 usa 

e-mail: ivsalesQivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

cert i f icate  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 
Catalog Number: CGSCl-1 and CGSC1-5 

Lot Number: W-SCO2058 

Starting Materia I : 
Starting Material Purity: 
Starting Material Lot No: 

SC203 
99.99% 
632-5721 

CERTIFIED CONCENTRATION: 1005 1 2 pg/mL 
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 (21 = x 
n 

(XI = mean x,  = individual results n = number of measurements Z S ,  = The summation of  all significant 
estimated errors, 

Classical Wet Assay: 1007 & 3 pglrnL 
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate. 

Instrument Analysis: 1006 3: 2 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 31 48a. 

The independent samples t-test was used to determlne 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  cwn . 

0 AI 
- M Sb 
- M As 
M %a - M B e  
".- 
I M B i  - O B  
- M Cd - 0 Ca 
- M Ce 

9 M Cr 
- M Co - M Cu 

M cs 

< 0.070 
<O.ooOo50 
< Q . w ) l O  
<0.0010 
<0.000050 

0.0043 
C06020 
< 0.00030 
0.016 

<0.00050 

< O.OOO50 
<0.00030 
<0.00060 

< 0.000030 

M DY - M Er 
- M Eu 

- M Qa 
- M Ge 

- M Hf 
M Ho 
- M in 
M Ir 
Q Fe 
- M L a  
,... M P b  

M Gd 

- M Au 

I 

- 

<0.00060 
<0.00050 
<0.00030 
<0.00010 
<O.O0010 
< 0.00060 
C0.00030 
0,0030 

< 0.000060 
€0.00010 
<0.00060 
<0.16 
< 0.000050 

o.Ooo50 

- M t i  
M Lu 

- M Mn 

- M Mo 

- M Nd 
I 0 Ni 
I M Nb 
n os 

Pd 

- M P t  

ii MQ 

0 Hg 

."" O P  

Q K  

<0.0010 
<0.000040 
<0.0030 
< O.OOO40 

<0.00020 
< 0.00020 
C0.084 
<0.000060 

I 

~0 ,00050  

< 0,00020 
<b.Ot 

i 

- M Pr <0.000030 
M Re cO.00010 
- M Rh c0.00010 
M Rb <0.00010 
M Ru CO.00020 
M Sm <0.00010 

0 Se <0.67 
Q Si 'C0.034 
M Ag 0.0060 
- 0 Na ~ 0 . 1 6  
- M 5r  <0.000050 

E?. Ta ~ 0 . 0 0 0 7 0  

- 
- 
- 
- 
2. sc 
I 

n S  

M - checked by iCP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for 

ANALYZED DENSITY OF SOLUTION {measured at 22T:t: 1.038 g/mL 

- M Te <0.0030 
- M TbC0.000030 
- M TI <0.00010 
- M Th 0.0028 
c M TmC0.000040 
- M Sn <0.00050 
- M Ti <0.0050 
c M W <O.OOYO 
- M U <0.00020 
- M V <0,00020 
I M Yb <0.00010 
- M Y <0.0040 - M Zn 0.0076 
I M Zr 0.032 

s - solution standard dement 

Q A : K t  ~ V . D l O I M D N  

Quality Assurance Manager Expires: 

http://ivsalesQivstandards.com
http://www.ivstandards.com
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QUALW STANDARD DOCUMENTATION 

A .  I S 0  0001 :2000 QMI Registered Quality System (Certificate Number 01 01 05) 

Members of IQ M e t  : Argentina (IRAMI, Australia IQAS), Austria f&W, Belgium 
IAvinter) , Brazil (FCAV), Canada IQMI), Hong Kong (HKQAA), Columbia (ICONTEC), Czech 
Republic {CQS), Denmark (DSI, Finland W S ) ,  France {AFAQ), Germany (Dash Greece (UOTI, 
Hungary {MSZT), Ireland (NSAI), Israel (Sll), Italy {CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCSI, 
Poland(PCBC1, Portugal (APCER), Singapore (PSB), Slovenia [SIQ), Spain (AENOR), Switzerland (SQSI . .  

2, 

. 3. 

ISO/IEC Guide 34-2000 "Genersf Requirements for the Competence of Reference Material Producers" .- Reference 
Materials Production - Accredited A2tA Certificate 883.02 
ISO/IEClfO25-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFR50 Appendix €3 - Nuclear Regulatory Commission - Domestic Licencing of production and Utilization Facilities 
1 UCFRZ 1 - Nuclear Regulatory Commission - Reporting Defects and Non-Comptiance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to  our 
Quality Standard certifications. 

4. MI L-STD-45662A 
5. 
6. 

STABILITY/ EXPIRATION DOCUMENTATION 

Shelf Ufe - T-KI ropedv stored and Dackaeed standard will remain within the 
specified uncertainty. Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standerd Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smafler 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life of our SO0 m t  bottle is 4 years and the shelf l i fe of our 125 m l  bottle is 21 months. 

Expiration Date - 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. 

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 to contamination issues in 
packaging materials. 

GLASSWARE CALISRAVON 
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 CALlBRATlON 
Alt 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 4283598 and 454678. The NlST test number is 822/260017-98. 

All analytical batances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NIST / NVLAP accredited calibration lab. 
The NIST test number is 822128001 7-8, 

THERMOMETER CALl8RATlQM 
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 
l e s t  Nos. and Std Nos.: 709543, 21 7368/769543, 21 73881P14452, 17624O/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, 471049 and NiST test report Nus. 81 11258622, 81 1/2557078, and 
236090, 

TECHNICAL SUPPORT 
All customers are encouraged to contad us for technical support for the proper use of our products. 

TEL 1-800-569-6799 INT'L 1-732-901 -1 900 FAX 1-732-9Ol-1003 E-MAIL IVtech@hrstandards.com 

-2- 

mailto:IVtech@hrstandards.com
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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, lakewwd, n] 08701 usa 

e-mail: ivsales@bstandards.cMn website: www.ivstandards.com 
phme: 800-669-6799 732-90'1-1900 fW: 732-901-1903 

cer t i f i ca te  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 #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 Statisical Prindpies." 

DESCRIPTION OF CRM Custom-Grade 10000 VglmL Scandium in 5% (abs) flNOs 2.0 

Catalog Number: 

Starting Material: Sc203 
Starting Material Purity [%): gg.996918 
Starting Material Lot No BSCa32-1-5736 

CGSCIO-1, CGSCIO-2, and CGSCl0-5 
Lot N urn ber: X-sCO2061 

Certified Concentration: 10,007 k 21 iJglrnL 

Certified Density: 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 Ihe 
calculation of the certified value and the uncertainty: 

@rtHled Value Q = &, (SI = m 
n xr = individual mutts 

n = nurrber of masurerents 
ZS = The surmation d all dgnifiiant estirrsted ermrs 
(Most C O ~ R  arz the srorsfrorninstruwental masuretrer$, 
weighing, dlkaion to v o l m ,  and the fixed mu reported on t he 
NlsT ERvl certfficate af malysis.) 

Uncertainty (9 =&E 
@Irn 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. 80th 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 OBTAtJED BY INDEPENDENT METHODS 
- "Property of the result of a measurement or the value of a standard whereby it can be related to slated references, usually 
national or international standards, through an unbroken chaln of comparisons all having stated uncertalntles.' (IS0 VIM, 2nd 
ed., 1993, deflnltlon 6.10) 
- This IV product Is Traceable to NlST via direct cornpadson to NlST SRMs. The uncertahtles for each certified vabe are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.0 

4.1 Assay Method #l 10,005 f 26 pglmL 
ICP Assay NlST SRM 3148a Lot Number. 7921 I 1  

10,007 A 21 pg/mL 
EDTA NIST SRM 928 Lot Number: 880710 

Assay Method #2 

http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily uslng inhouse procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are tracdable 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 822260017-98. All anatytlcai balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NIST / N W  accredited callbratlon lab. The NlST test number is 822/260017-98. 

4.3 THERMOMETER CALlSRATlON - The thermometers used In the determination of the final densMes are callbrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 uslng NlST Test Nos. and Std Nos.: 769543,247368/169543,217368/P14452,1?6240(P14452, 176240. The 
in-house procedure No, ls 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. 6111258522,811)2557078, and 236090. 

4.4 

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. Sdutions tested by ICP-MS were analyzed in an UtQA-Filtered Clean Room. An 
ULPA-Rler Is 99.9985OA effiaent for the removal of particles down to 0.3 prn. 

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 

' 

M DY c 0.00598 

!!! Er 0.00498 

!!A Eu c 0.00299 

M Gd c o.ooioo 
M Ga 0.00100 

M Au < 0.00299 

M Hf 0.00199 

M Ho o.oo050 

!&! Ge 0.00598 

!t! In 0.00997 

M Ir c 0.00498 

Q Fe 0.00370 

!!d La < 0.00050 

M Pb o . o o a ~  

!!d Li < 0,00997 

M LlJ < 0.00040 

51 Ms 0.00100 

h! Mn 0.00399 

9 H9 c 0.01000 

hn < 0.00199 

M Nd < 0.00199 

Q Ni o.oo090 
M Nb 0,00050 

n -  
- M pd 0.00498 

J l p  

M Pt 0.00199 

Q K 0.10000 
0 - Checked by ICP-OES I - Spectral Interference 

k! Pr 0.00030 

M Re c 0.M)lOO 

M Rh 0.00100 

En Rb 0.00100 

!k! Ru < o.ooi99 

M Sm e 0.00100 

g sc 

!d se e 0.00797 

- 0 si 0.02000 

M As 0.00199 

P Na < 0.09000 

b!! Sr < 0.00050 

s 0.02500 

t a  0.00698 

n - Not Checked for 

6.0 INTENDED USE 
For the calibration of analytical insRwnents including but not llmited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the vatIdation of analytical methods 
For the preparation of %orking reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearlty studies 
For additional intended uses, contact IV Technical Staff 

M -re 0.02990 

!!d Tb 0.00030 

!!4 TI 0.00100 

- M Th 0.11759 

M Tm < o.Ooo40 

0 Ti < 0.00100 

kl u 0.00199 

M v < 0.00499 

M Yb 0.00100 

Q Y < 0.00ioo 
- 0 0.00600 

M Sn 0.00498 

!d w 0.00997 

0.23000 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Staacp 8 Hardfing - Keeptightly sealedwhen ncd in use. Stare end LL#! Bt #I f 4'C. Do nCrt pipd tom cortdner. Do nd &urn 
portions *moved tcr pipetting tn axitaim. 
Mmic WgM; Vderrcq Coadndim Nunber; awmical Farm in SOLrtian - 44.95331 ; 43 6; SC(H.ro)r" 
C M c d  CarpatibiTty-Solublein HCI, HSO.andHNOs. Avoid HF,HPO,and n d n l  to bdcrnedla. StdJlewithrnod 
metals aild inorganic amons taming an insolcble wbonete, odde, cualate, and fluoride. Avoid miing with dements I solutions 
cdaining moderate amoLnts of fiucride. The lluarida is soluble in e x e s  HF Wmhg Scfls-(not nxmmended fnr Standard 
prepimticns). 
Stabifty - 2-1 00 ppb lewls &&le for months in 1% WOl I LDPE cartainer. 1 - lO,OM ppm solutions chemically stable fw yews in 
S-1096 HNO, 1 LDPE wrtainer. Small dornic radius increases hycblysis requiring hi&w add kvelsthen atkr Rare Earths. 
Sc CorWning S m  prepere6im and S d d i a r )  - kletsl Golutje in acids); aide (Dismlue by hesting in H A  I HNOI 1; Ores 
(Catborrate luskn in PtP f d l w d  by HC1 dissolltion] Orgsnic Mdrloes @ry ash and dissolve in 1:1 H;rO I HCI or HNOs 1, (Aqua 
Regia or nitric I perchlaic 1 sulfuric &id digestiwrs can be used. Exec& cartian Hlhenu8hq pschloriC acid) 
#ank Spectroscopic m i o n  (iW4XS O.Lr smgim as radihrial uieuu): 

E s t i m d d  D.L 0- Intmfemnces &tncbrllned Indicates severed I: wncs.) 

ICP-OES 337.a 5 mt 0.004 I o.mo(12 vghnL 1 bn Ti, U, Ni , Rh 

ICP-MS 45 amu 2.3m da F g 2 I T H ,  msi'aO, mzr*z 
ICP-OES 424.683 Mi 0.003 C O.cROU2 mhnL 4 

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 fS0 9001:2000 Quality Management System Regktratlon - QMl Certlflcate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-MB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accreditation {RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certiication Notwo@: 
Argentina (IRAM), Australia (QAS), Austria @as). Selgium (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), Portug!l (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 A2LA Certificate Number 883.01 

10.3 ISOAEC 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-OB€), Canada (SCC), Chinese Talpei (CNLA), Czech Republic 
(NAO), Denmark (OANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOCAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Swlkerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IKFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

m 
10.5 IOCFR21- Nuclear Regulatory Commlsslon - Reporting Defects and NoncComplisnce 

10.6 MILSTD45662A (Obsoiete10bservedl) 



I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 01008.9 

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 stared under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. She# life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of dwmically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four yean 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. 

W.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 expiratlon date. 

Certification Date: July 01 I 2004 

Expiration Date: 
w q =  1 F 2005- 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Nick Maida, QA Administrator 

Certffylng MRcer: Paul Galnes, Chemist, Senlor Technical Director 
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This ASSURANCE Qb certified reference mterhd, CRM, is mtended p r h d y  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 &e certified properties listed below. 
Certified Value: 1001 ms/t 
Uncertainty Associated with Measurement: 
Certified Value b Tmceabte to: NIST SRM 3 107 
The CRM is prepared pfavimetrcally using hi@ vlnity (NH4)2B4074H20 Lot# 08001E. The 
certified value Iisted is the average of values obtained by classical wet assay and ICP spectrometer 
Refer to side 2 for details of measurement uncertainties. 
classical Wet Assay: 1001 mg/L 

+/- 3.0 mgk 

Metbod: Titration with sodium Hydroxide using PhenoJphthalein as indicator. sodium Hydroxide 
standardtzed agamsf Potassium Bipbthalae NET SRM #&4k 

Instrumental Analysis by ICP spectrometer: lo01 
Uncertified Properties: 

mg/L 

Density: 3 .OOI @ 22.3 Degrees Celsius 

Trace Metallic Impurities in tbe Actual Solution vis ICP I ICPMS Analysjis: 

Element mg/L 
AI 0.06 
As a.001 
Ag 0.002 
Ba 4).001 
Bc a.001 
Bi 0.03 
Cd a.001 
eo 4l.001 
Ca 0.001 
cr a.001 

Element mg/L 
cu 4.001 
Fe 0.001 
Ga <0.001 
In <0.001 
K 4.06 
Li 4.001 
Mxl 4.001 
Mo 4.001 
Mg 4.001. 
Na . 0.01 
Ni 0.00 1 

Element mg/L 
w 4.00  1 
Rt 4.001 
Rb a 0 0  1 
SJ 4.001 
Sb a.00 1 
Si 0.01 
Ti 4l.001 
n 4).001 
V 0.003 
zr a.001 
zn 0.004 

Balances are d i a t e d  regularly witb weight sets traceable to NXST #32856, #32857 and others. 
This CFW is guaranteed stable to +/-O.5% of the certified c o n d o n  inclusive of uncertaiuty 
of measurements and other effects, such as trsmspiratim losses, fm a period of one year from the 
date of certification. This guarantee is valid only when the mated is kept tightly capped and 
transported and stored uader laborasory conditicws. 

Date of Certification: #T? '04 certifying officer: AL 

43 2000 SPEX CertiPrep, Inc. 



This certified Rcferencc Material has been prepared and certified under an IS0 9001 system consistent with the foUowfbg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: QuantiQhg Uncertainty in Anwcaf Mwsurement - Second Edition 
ASTM Guidt D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference mattriak. 
IS0 Guide 17025: Certification of refereace materials, g a d  and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
MST Technical Note 1297 
ILAGG 12-2000: Guidelines for tbe requirements for the competence of reference materials producers 
ISO/REMCO N280 
Materia! Source: 
All anaIy&s and matrix materiaIs are obtained and verified by SPEX CertiPrcp from prequalified vendors BS per IS0 9000 
guidelines. Vendor identifications are proprietary, howeva sourns of all materials used in the preparation and testing of 
SPEX Ctrtiprep CRMs am tracked and documented. For farther infomation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat fom or diluted ScrWy with m d x  of a purity at or grcattr than the purity of the 
original matrix soh~tion. Iffdilation is required the &eat mnst be comg&%le with all ccrtifkd analytes and cantah 
stabiliztrs appropriate for tbe period of intended use. The CRM can also be used as a spike or with a spike, again with 
eppropht~ CompatMity considerations. AII: solations should be thomghly mbtd, by shaking, prior to use and never 
pipetttd directly fiom the bottle. All surfhces that come m contact with tbc solution must be thorough& cleaaed and 
hched prior to use. Dihrtions should be performed only WM Class A volumetric glassware. 
Method of Preparation: 
Clean bbomtory procedures and techniques have been used rfiroughout the preption. A I1 materials, equipment, 
analytical ioStnnnentation and personnel have been qualified prior to use. Tbc highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinscd bottles, and Class A gIasswan have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM bas been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, repticate samples of the final, packaged material have been analyzed for the 
certified v&es by p r o c e d ~  consistent with the intended we of the CRM. 
The mathemadd expression kp?m is employed to de tmmc the samplhg sitX 
S = relative standard deviation in % for one compoaent of the sample. Qe. The mb-sampling uncertainty) 
m - the subsampling mass 
k-  mas^ of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) jn a single 
deternzination 
Statistical estimator and Confidence h i t s :  
The certifcd value ‘x’ listed 011 the rrverst of this document is at the 95% !wel 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 c o v ~ a g c  fscm at the 95% confidence level 
U, is obtained by combining the mdividd dement standard uncertainty components us and U, h=u? 
Certifieatiun Traveler Report: 
All certified values reported were derived fiom Traveler Report (Spex CutiPrep’s traceability documentation) identified by 
the lot number of this CRM, For M e r  infmation contact CIWI Sales. 
Legaf Notice: 
SPEX CereiPrep refesence materials BTC not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who me trained irt appropriate proccdures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoewr, whether based on breach of warranty, dleged negligence, or otherwise, withresptcz to this RM shsll be p a t e r  
than the purchase price. In PO went shall SPEX CertiPrep, Inc. bt li&le for any loss of profits or any i n c i d d ,  speed, or 
consequartial damages. 

- 
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G 4 4 -.; ; -. >' Matrix: 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard OT quality control standard for inorganic spectroscopic instrumentation such as 

relevent to the certified properties listed below. 

2 -+* fl ri 
l 7  w .. 

: * a g ! T ? T [  
: i  --*.=- 

' j i . i & n ::-: 
ICPOES, DCP, AA, ICPMS, and W. It can be employed in USEPA, ASTM and other methods 

Certified Value: 997.5 m a  
Uncertainty Associated with Measurement: +/- 3 mg/t i i i i  r 

Certified Value is Traceable to: NIST SRM 3 129a i 

L-: 'p; i 

a t  2-i . L-.: - 
t !  1 M P C  

' i i i t  ., 

The CRM is prepared gravimetrically using high pWity Lithium Carconate Lo# 03021A.The 
certified value listed is the average of values obtahed by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 997 mg/L 

& ; r  E L 

1 i 

Metbod: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Li2SO4. 

Instrumentation Analysis By ICP spectrometer: 998 mgL 
pi I 

ITncertiFed exqperties.: .7=- ' -. i i ~ :  

Densify: 1.014 @ 22.2 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / lCPMS Analysis: 

Element mg& Element mg/L Element mg/L 

Ai 0.001 cu <0.001 . Pb <0.001 
As a.00 1 Fc 0.007 Re <a001 , 

Ag . a . 0 0 3  Ga <0.001 Rb 4.001 
€3 4.008 In <0.001 Sr -=0.001 
Ba 0.001 K 0.20 Sb 4.00 I 

Bi 4l.001 Mo 4.00 1 Ti -=0.001 
c% 0.017 Mg 4.00 1 T1 <0.001 
cr <0.001 Na 0.0 1 V <0.001 
cd 0.008 Ni 4.001 zr a 0 0  1 

Mn <o.oo I Si 0.007 Be <0.001 

co <0.001 Zn 0.035 

Balances me calibrated regularly with weigbt sets traceable to NIST #32856, #32857 and * t h i s .  
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as b.anSpbation 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 
transported and stored under laboratory conditions. 

Date of Certification: 'SAN '04 certifying officer: N. -& 

Q 2000 SPEX CertiPrep, Inc. 
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This Certified Refercncc Material has been prepared and certified under an IS0 PO01 system consistent w*th the followbg 
guides: 
Guide To The Expression MUnccrtainty In Measurement 1995 
EURA-CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of nftrtnce materials. 
IS0  Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1: Cootats of certificates of reference materials 
NIST Technical Note 1297 
LAC-G12-2000: Guidches for b e  requirements for the competence of reference materials producers 
ISOIREMCO N280 
Material Source: 
A11 anws and matrix materials are obtained and vetjfitd by SPEX CertiPrtp from pre-qualified vendors as per IS0 9 0 0  
guideiines. Vendor identifications are proprietary, however sources of all materials used iD the preparation and testing of 
SPEX CertipreP CRMs are tracked and docummted. Fur mer information contact CREvl Sales. 
Instructions for Use: 
Primary usage of .this CRM is in neat form or diluted serially with matrix of a pur.@ at or greater than the purity o f  the 
O T ~  matrix solutiOn. If dilution is required the diluent must be compatible with all certified andytcs 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 considdons. All solutions should be thmghly mixed, by shaking, prior to use snd never 
pipetted diractIy fiom the bottle. AU surhices that came in contact with the solution must be thoroughly c lwed  and 
leached pnor to use, Dilutions should be perfomed only with CIass A volumeeic glasswart. 
Method of Preparation: 
Cltaa l-mtozy procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have bcm quafificd prior to use. 'The highest purity acids app2icable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all prepdons. 
Homogeneity: 
me Homogeneity of the CRM has been c o n h c d  by procgdures consistent with IS0 guide 17025, I S O W C O  N280 

certified values by proctdms q m s W  with the mtmdcd use of the CRM. 
The mathematical expression lcps%~ is employed to determine the sampIing s ' b  
S - relathe standard deviaticm in 96 for me component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, mass of sub-sample necessary to ensure a rehtive sub-sampling error of 1 % (68% confidence level) in a single 
dctumination 
Stathtical estimator and Confidence limits: 
The certified va2ue 'x' listed on the rt~exse of this documcnt is  a? the 95% level of confidence and tan be expressed as 
X x+l-U where X =True value (Labeled Value), Ua Expanded ancertainty 
ulcku, where k 2  is the covuagc fhctor at the 95% confidence level 
U, is Obtained by combining tba individual element standard ~~~CertabQ compooents ui, and up ~ Z U ?  
Certification Traveler Report: 
All certified vaIues reported wc~p derived &om Trawler Report (Spex CatiPrep's traceabiliv documeatation) identified by 
the lot number of this CRM. For frnther information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosrn&c, drug or household application and are to be US& only by 
qualified mdivkhah who 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with .nspect to this RM shan be grem 
tbrm the purchase price. In no event shall S E X  CertiPrep, hc, be Iiabb for any loss of profits or any incideotal, special, or 
consequential damages. 

. ASIF D6362-98 Appendix X2. Rand- replicate samples of tfre firoal, gackagd rnaterkl have kaen.znJ,Fad for *?t 

- 

trained in appropriate procedures, No claims against SPEX CwtiPrep, lnc. of any kind 

I IS09001 1 



r Description: 1000 mg/L Molybdenum 
Matrix: €DO 

CertMed Value: 998 mgl L 
Uncertdnty AssocWed with Measurement= +1-3.&4& 
Certified Value is Traceable to: 

The CRM is prepared gmvhetrbally using hi@ pur& Lot# 0301 1C. The 
c H e d  value listed is the average of values obtained by classid wet assay and ICP spectrometer analysis 
Reftr to side 2 for details of measurement uecertainties, 

Clsssicai Wet Assay: 998 mg& 
Method: Precipitertion using 8 Hydroxy Qumoline,fitter,dry and weigh as Moo2 (C9H4NO)2. 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

NIST SRM #3 134 
@lH4)6Mo7(0)24 

999 mg/L 

mdy: 0.9989 @ 23.7 Degrees Celsius 
Trace Metallic Impurities in tbe Actual Solution via ICf / ICPMS Analysis: 

Element mgL Element mg/L Element m& 

AI 0.002 cu 0.003 Pb 0.002 

As 0.04 
a.001 Ga d.001 

B <O.W In 4J.001 
Ae 

Ba 0.001 R 0.01 Sb 0.005 
Be a 0 1  Li 4.001 Si 4.50 

0.10 Ti 0.004 

0.03 
d).oo1 
a 0 0 1  

Fe 4.10 Re 
Rb 
Sr 

Bi <0.001 Ms 
4.001 ca 0.01 Mn 

Cr a.002 Na 0.007 V 0.003 

4.001 cd 4.10 Ni <0.001 
co 0.m zn 0.009 

0.001 TI 

zr 

Balances are calibrated regularly with weight sets traceable to NlST #32856, #32857 and othen. 
This CRM is guaranteed stable to +/-OS% of the certified concmtratiOn mchsive of uncertainty 
of measurements and other effects, such as trsnspiratiOn Iossg fbr a period of one year f b n  tbe 
date of certification. lhis guarantee is valid only vd~en the material is kept tightly cspped and 
transported and stored under laboratary conditiotls. 

Date of Certification: M *h certifying officer AI= 

- 

Q 2000 SPEX CertiPrep, Inc. 



This Certified Ref'mnce MaterisJ hm been prepared and certified under an IS0 9001 system consistent with the foUowing 
guides: 
Guide To The Expression Of U n d t y  In Measurement I995 
EURACHEMKITAC Guide: QuantQimg Unartainty in Analytical Measurement - Second Edition 0 1 0 0 9 5 
AS"M Guide D6362-98 
I S 0  Guide 34: Quality system guidelints for the production of reference materials. 
fSO Guide 17025: certification of reference materials, g a d  and ststistical principles 
TSO Guide 3 1: contents of certificates of ref'ce materials 
NIST Technical Note 1297 
LAC-G12-2000: Guidelines fir the requirements for the competance of reference materiais producers 
1so/RIEMmN2%0 
Material Source: 
Alf anal>ctes and matrix materials are obtained and verified by SPEX CertiPrep fiom prtqualified vendors M per IS0 9000 
grtldeibes. Vendor identifications 8ft pmprietary, however sources of all materials used in the preparation and testing of 
SPEX CcrtiPrep CRMs are tracked and dooameatod, For further bfomatbm contact CRM Sales. 
Instructions for Use: 
Primary usage ofd& CRM is in neat firm o r & i  serially with matrix of a purity at orgraatmthan the putrity of the 
original matrix solution. Ifdiiticm is required &e dilueat must be compatibfe with dl certified a n a l p  and contain 
stabilizers appropriate fix tbe period of mtended use. The CRM csn also be used tu e spike or with a spike, again with 
appmpriate compiilify considdons. All Sotutions should be &oroughly mixed, by shaking, prior to use and never 
pipetted dircctly from &e Me. AU SurfsCBs that cornc in contact with tbe solution must be tbmugldy cleaned and 
Scaehcd fior to use. Diiutions should be pd'ed only with Class A volamctric glassware. 
Method of Preparation: 
Clean lab0-1~ procedures and techniques have been used throughout the propaation. All materials, equipment, 
d y t i d  hstrurnentation and personnel have bsen qualified prior to use, The hightst purity acids applicable, 18 megohm, 
double deionized water, acid-leachtd triplc-rbed bottles, and Class A glassware ?save hen used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confiicd by prooechues consistent with IS0 Quide 17025, ISOIREMCO N280 
ttnd ASTM D6362-98 Appmdix X2. Random, replicate samples of the fmf, packaged material have bctn analyzed for tbc 
certified values by pmccdwcs cmsbtent with the intended use of the CRM. 
?he mathematical exprtssion k,& is empfoyed to determine the sampling size 
S EWVC standard deviatian in 96 for one component of the sample. (je. The subsampling u~~ertainty) 
m -the subsampling mass 
k,= mau of sub-samplc ncccwry to rmsuTe a relative sub-sampling error of I% (68% confidence level) in a single 
detenninatimr 
Statistical estimator and Confidence limits: 
The catificd value 'x' listed on the reverse of this document is at the 95% lwef of confidence and can be expressed as 

W where kr2 Is the coverage fbcbr at the 95% confidence level 
u, is ob&hd by combining the individual clement standard uncertainty components us and u, &ut 
Certification Traveler Report: 
All certified vahres reported were derived from Trawler Report (Spa CertEprtp's traceability documeatption) identified by 
the lot number of this CRM. Fot finher iriformation contact CRM Sales. 

SPm CcrtipreP reference matcrjals an not for any cosmCtic, drug or household application and 8rC to be wsd odjr 
qualified individuals who are trained in appropriatG ptoadures. No claims against SPEX CWtiPrep, hc. of any kind 
whtmcva, whcther based on breach of wmmty, alleged negligence, or othdse,  with mpct to this RM shaa be geater 
than the purchase price. In no weot shall SPEX MPrep, Inc. be liable for my loss of profits or any incideaeal, spdal, or 

- 
X = x+/-U whm X +UC V&C (Labeled V ~ W ) ,  UI mtmdsd U ~ C ; C I ? Z L ~ ~ ~  

Legal Notice: 

consequenrtial damages. 
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Catalog Number: PLP9-2my/2T Lot NO. 10-125P 
Description: 1000 rng& Phosphorus 
Matrix: E O  
TMS ASSURANCE QD ~ d f i e d  reference materia CRM, is intended primarily for use as a 
calibration standard or q d t y  control standard fa iaor@nic spectroscopic instnnnentatiOn such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the catifid propertjes listcd below. 
Certified Value: 1001 mgn, 
Uncertainty Associated with Memurement: 
Certified Value is Traceable to: 
~ e C R M i s p r e p a r e d p V j m e t r i c d l y u s ~ ~ ~  (NH4)2opo4 Lot# 07901A.The 
certified value listed is the ~verage of values ohtined by classical wet assay aud ICP spectrometa d y s b  
Refer to side 2 for details of measaremeat uncertrriaties. 
clnssical Wet Assay: 1001 mg/L 

Instrumental Analysis by ICP spectrometer: 1000 m e  
Uncertifjed Properties: 

Density: 1.000 @ 22.5 Degrees Celsius 

+/- 3.0 mg/L 
NlST SRM 3 f 3% 

Method: Precipitation using Magnesia Mixture. F i b ,  ignite and weigh as Mg2pZ07. 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Aloalysb: 

Efellteat mg/L Element mg/L Element mg/L 

Al 0.00 1 cu 4.001 Pb 4.001 
As 4).001 Fe 0.002 Rb 4.001 
4 4.001 Ga 43.001 Re a.001 

. B  4 . 0  1 In 4.001 Si 0.085 
Ba 0.001 K 0.027 sr 4.001 
Be G.001 Li 41.001 sb 0.01 
Bi a.001 Ms 41.001 Ti 0.002 
Ca 0.002 Mn 4.001 TI 4.001 
cr a 0 0 1  M O  4).001 V 4.001 
Cd . 4).001 Na 0.008 zr 4 0 0 1  
co a.001 Ni Q).ooi zn 0.02 

Balances me e a l i w  regularly witb weight sets traceable to NIST #32856, #I32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of ur~ccrtainfy 
ofmammmts and other effects, such BS tmspirasiOn losses, foiraperiod of mc year 16.om the 
dste of d m i o n .  'Ibis guarantee is valid onlywbenthe matefial is kepttighly capped and 
transported and stored under lahatory 

Date of Certification: ~ertifying~~cer:.N- kocALvrtkaci 
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This Certified Rcfernnce Material has been prepared and certified under an IS0 900 1 system consistent with the foUowing 

Guide To h e  Expression Of Uncerkhty In Mcasurwnent I995 
EURACHEIWCITAC Guik Quantifying UncerCahty in Analfical Measurmont - Second Edition 

IS0 Guide 34: Quality system guidelines fix the production of reference materials. 
IS0 Guide 17025: Certification of refmce materials, g a d  and statistical principles 
I S 0  Guide 3 1 : Contents of cettificatcs of refmce materials 
MST Technical Note 1297 
ILAW12-2000: Guidebes fbr tbe requirtments for the competence of reference materials producers 
IsoIREMCoN280 
Matertal Source: 
AI1 analytes and matrix materjals arc obtained and verified by SPEX CertPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used b the preparation and testing of 
SPEX CertiprCp CRMs are tracked and doctimcnted. For farther infomation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m nGat fbnn or diited seridy with matrix of a.pufity at or greater than &be pur@ ofthe 
original matrix sokion. If dilution io required the diluent mast be compatible with all astifd analyfes and contain 
stabilizcro approprhte forthe period of intu~ded use. The CRM can also be used 85 a spike or with a spike, egah with 
appmpriatc compm%ility considerations. AII soMons should be tbomughly mixad, by shaking, prior to use and never 
p i p e w  dirtctly fibm the bottle. All suffaces that come m contact with tbe solution must be iboroughly cleaoed and 
Ieeuhed prlor to use. Dilutions should be perfonntd ody with Class A volumetric glassware. 
Method of Preparation: 
Clem l a b ~ t o ~ ~  procedures and techniques b v e  been used throu@out the proparation. All materials, equipment, 
analytical inshmmtation and personnel have bcen qualified prior to use. T h e  highest purity acids applicable, 18 megohm, 
double deionized water, acibleachcd tripleriused bo#les, and C1w A glassware have been used in a11 preparations. 
Homogeneity: 
Tbc Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ?SO/REMCO "280 
and ASTM D6362-98 Appmdix X2. Randam, replicate samples of the final, packaged materia! have been analyzd for the 
d e d  vah~cs by procadurts consistent witb the intended use of the CRM. 
The mathematical cltprcssion kdrn t employed to detmnme &t sampling size 
S = rcktive standard deviatba h % for on8 compaaent of the sampk (ic. The sub-sampling uncertainty) 
m = the sub-sampling mius 
k, = mass of sub-sample necessary to ensure a relative sub-sampling error of 1 % (6 8% confidtnce level) in B single 
dctminarion 
StatiStiCai estimator and Confidence b i t s :  
The certXcd vahx 'x' listed on the ~ r v c n e  of this document is at the 95% lwcl of canfdence and can be expressed as 
X - x+/-U where X =True d u e  (Labeled Vahie), U- Expanded uncertainty 
U=& where b 2  is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual dement standard unceStainty components q aod u, dCu? 
Certification TraveIer Report: 
All certified valucs reported weft derived &om Traveler Report (Spex Certiprep's traceability documentation) identified by 
the lot number of this CRU For finthcr information contact CRM Sales. 

SPEX Certiprep refacncc materials arc not fbr my cosmctjc, drug or household application and BTC to be USGd only by 
qualified mciiyichak who we trained in approptiats procedures. No cIairns against SPEX CcrtiPrep, Inc. of any kiad 
whatsoever, whether based 011 breacb of warranty, alleged negligence, or othcwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SIT3 CUtiPrep, inc. be liable for any loss of profits or MY incidental, sptch& or 
copsequeatial damages. 

guides: 

ASTM Guide D6362-98 

. 

- 

Legd Notice: 



Description: 1000 mg/L Silicon 
Matrix: H20 / 0.4% F- 
This A S S W 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 
relevant to the certified properties listed below. 

Certified Value: 998.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high puRty (NH4)2SiF6 Lot# 02021D. 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: 997 mg/L 
Method: Precipitation using Ammonium Molybdate and &Hydroxy Quinoline. Fitter, dry, and weigh as 

+/- 3 mg/t  
NIST SRM #3 150 

(C9H7ON)4(X4)[ Si(Mo12040)] 
: i pi 

Instrumental Analysis by ICP spectrometer: 1000 mg/L 
Un certified Pro perties : 

Density: 1 . O ~ O  @ 26.5 Degrees Celsius 

Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L 
AI 0.002 
As <0.001 
Ag a 0 0  1 
B <0.003 
Ba <0.001 
Be <0.001 
Bi co.00 1 
Ca 0.018 
Cr 4.002 
Cd -4.001 
CO 4.00 1 

Element mg/L 
cu <0.001 
Fe 0.020 
Ga a 0 0  1 
In 4.001 
K a 0 1  0 
Li <0.001 
Mg a00 1 
Mn dl.001 
Mo 4.001 
Na 0.02 
Ni 0.001 

Element mg/L 
Pb <0.001 
Rb <0.001 
Re <0.001 
Sr eo.00 1 
Sb 0.03 
Ti (0.00 1 

<0.001 TI 
V a 0 0  I 
Zr 0.05 
Zn 0.06 

Balances are calibrated regularly witb weight sets tractable 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 
transported and stored under laboratory conditions. 

Certifying officer: N* u- JUM IL - rn 
Date of Certification: 

Q 2004 SPEX CettiPrep, Inc. 



Thk Certified Reference Material has btcn prepared and certified under 833 IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1993 
EURACHEMKXTAC Guide: Q d f i r i n g  Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quatity systm guidelines for the production of reference materials. 
IS0 Guide 17025: cettification of reference materials, gmcral and statistical principles 
IS0 Guide 3 1: Contents of certificates of refmu materials 
NIST T d c a l  Note 1297 
LAGG12-2OOO: Guidekes for the requirements for the competence of reference materials producers 
fSO/REMCO N280 
Material Sonrce: 
AI1 analytes and matrix materids arc obtained aad verified by SPIEX CertiPrep Erm prcqualificd vendors 8s per IS0 9OOO 
guidelines. Vendor identifications ~1 'c  proprietary, however sourcts of all materials used in the preparation and Wing of 
S'EX Certiprep CRMs otrt tracked and documen&& For fPrther information contact CRM Sales. 
hstractioas for Use: 
Prim~ry usage of this CRM is in ncat form or diluted s d y  with matrix of a purity at or greater than the purity of the 
original matri;lc solution, If dilution is required the diluent must be compatible with all cettified d y t a  and contain 
s t a b i l k  appropriate fbr the period of intended use. The CRM CM also be used as a spike or with a spke, again with 
8pproprh.k compstr'bility consideratians, A13 solutions should be thoroughly mked, by shaking, prior to use and never 
pipe#ed directly from the bottie. All surfaces that come in contact wifb the solution must be thoroughly cleaned and 
~eached prior to use. Dilutions should be perfcmned onfy with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procdures and techniques have been used throughout the preparation, All materials, equipment, 
ndficd instrumentdon and pmsomel haw bem qualified prior to ut. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rbtd bottfw, and Class A glassware have been used in all preparations. 
Eomogendty : 
The Homomaencity of &e CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM 106362-98 Appendix X2. Random, replicate samples of the final, packaged material have been anaiyzsd for the 
certified values by procedures cansistmtwith the intended use of the CRM, 
The mathematical expression k=s2rn is employed to determine the sampIing size 
S = reldve standard deviation m % fbr one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 

determination 
Statistical estimator and Confidence limits: 
The c d i a d  value 'x' listed on tbe reverse of this docuuncnt is at the 95% level of confidence and can be expressed 85 
X = xH-U where X ==True value (Labeled Value), U- Expanded nncertainty 
U-ku, where k=.2 is the coverage factor at the 95% confidence level 
U, is obtained by combining the individual elemant standard uncertainty components ul, and ucl &ut 
CertfEcation Traveler Report. 
AU certified values reported were derived from Traveler Report (Spa CertiPrep's traceability documentation) identified by 
the lot number of this m, Far firrther infomatioo contact CRM Sales. 
Legal Notice: 
SPEX Certiprep refcrence materials me not for any cosmetic, drug or household application and are to be used only by 
qudificd mdividuais who are traind m appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based 011 bnach of warranty, alleged negligence, or otbewisc, with mpect to this RM shd be peatet 
than tht purchase price. In no eveat shall SfEx CertiPnp, Inc. be liable for any loss of profits or any incidental, s p e d ,  or 

010099 ASTM Guide D6362-98 

= mass of sub-sample necessary to ensure a relative sub-sampling error of I % (68% confidence level) m a single 

" 

C O D S C q U e d d  damages. 

I IS09001 I 
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Catalog Number: fLTIP-2X/2Y/2T Lot NO. 10-38TI 
Description: 1000 mg/L Titanium 
Matrix: H20/ 0.24% F- 
This ASSURANCIF: @ certified reference material, CRM, is intended primarily for use 8s a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XIIF. It can be employed in USEPA, ASTM and other methods 
relevent to the certified pro'perties listed below. 
Certified Value: 1001 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared grwimetrically using bi# prnity (NH4)2TiF6 Lot# 02021E.Tbe 
certified VaIUe listed is the average of vahres obtained by classical wet assay and ICP spectrometer tWysh 

3 .Om& 
MST SRM #3162a 

Refer to side 2 for details of measuremeat uncertainties. 
Classical Wet Assay: 1003 mg& 

Metbod: Precipitation using Ammonium Hydroxide. Filter, ignite, and weigh as Ti02. 

Instrumentation Analysis By ICP spectrometer: 999 mg/t 
UnceMed Properties: 

Density: 1.001 @ 22.5 Degrees Cekius 
Trace Metdlic Impurities in the Actual: Solution via ICP / ICPMS Anamis: 

Element mg/L Element mg/L Element mg/L 

AI 0.006 cu 4.10 Pb CO.001 
As Q.001 Fe <o.o 1 Rb <O.OOl 
4 <0.001 Ga 4.001 Rc 4.001 
3 0.003 In 4.001 Si 0.52 
Ba <0.001 K a 0 1  Sr 0.00 1 
J3e 4).001 Li <o.oOI Sb Ul.001 
Bi 4.001 Mg 4.001 n 4.00 1 
ca 0.0 13 Mn <0.001 V a.001 
cr a.003 Mo <o.oor zr 0.01 
cd 4.001 Na 0.02 zn 0.03 
co 0.002 Ni 4.001 

Balances are caliiated regularly with weigbt sets traceable to MST #32856, #32857 and others. 
This CRM is guanrntced stable to +/-OS% of the certified conccntmtim inclusive of uncertainty 
of rntasurrmea and other effects, such as transpiration losses, for a period of one year fiom the 
date of certification. This gumantee is valid only when the materid is kept tightly capped and 
transported and stored under labomtay conWans. 

0 
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This Certified Refmace Material has bcm prepared and certified under an IS0 900 1 system consistent with the followhg 
guides: 
Guide To The Expression Of Uncertainty In Measurement I995 
E U R A ~ C ~ A C  Chide: Quantifi.ing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Ouidc 34: Quality system gaidelines fbr the production of refercnce materials. 
IS0 Guide 17025: Certification ofrefwence materials, general and statistical principles 
3SO Guide 3 1 : Contents of certificates of reference matwials 
NIST Technical Note 1297 
ILAC-Gl2-2000: Guideljnes for the requirements for the competence of reference materials producers 
1so/REMc0 N280 
Material Source: 
Alf malytes and matrix materids arc obtained and verified by SPEX CwtiPrep from pre-qualified vendors 8s per IS0 9000 
guidelines, Vendor identificatians arc pmprietary, however sowas of all materials used in the preparation a d  t d a g  of 
SPEX CCrtiFrep CRMs arc tracked and docummtd For further information contact CRM Sales. 
]Instructions fox Use: 
Primary usage of this CRM is in  cat fonn or diitcd seriaxly with matrix of a purity at or greater than the purity of the 
originat matrix solution. If dilution is required the diluent must be compatible with all certified andytes and contain 
stabili#rs appropriate for the period of W n d d  use. The CRM can also be used 8s a spike or with a spike, again with 
appropriatt compatibility considcratians, AlI solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly ftom the W e .  All surfaoes that come m amtact with the sofutian mud be thoroughly cleaoed and 
leached prior to use. Dilutions should be perfarmed only with Class A vohmctric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have betn used throughout the preparation. All materia, equipment, 
Uld>rlical instrumentation and persormtl have been quaIificd prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached tripls-rinscd 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 N28O 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified vahtcs by procedures consistent with be intended use of the CRM. 
The mathematical mpression k,,=sb is ~nployed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. oe. The sub-sampling uocertahv) 
m - the sub-sampling msss 
b mass of sub-sample necessary to ensure relative sub-sampling emr of .I % (63% confidence IeveI) in a sk@e 
determination 
Statistical estimator and Confidence limits: 
The ctrtified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be wrpresed as 
X = x+/-U where X =True value (Labeled Value), Up Expanded uncertainty 
U-h, where k 2  is &e coverage factor tit the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty components q and u, *u? 
Certification Traveler Report: 
All certified values reported wcre derived fram Traveler Report (Spex CertiPrep's traceability documentation) identified b' 
the  lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SfE?C CertiprCp reference materials are not for any cosmetic, drug of household application and arc to be used O ~ Y  by 
qualified individurtls who are trained in appropriate procedures. No claims against SPEX CdPrcp, Inc. of any kiad 
whatsoever, whether based on bmcb of wmmty, dleged negligence, or otherwise, with rapecr to this RM shall bc greater 
than the purchase prict. In no went shaU SPEX CertiPrep, Inc. be liable for any loss of profits or any incidenw, special, or 
consequential damages. 
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Element mg/L Element tag& Element mgL 
AI 0.001 cu 4.001 Pb 0.00 1 
As 4l.001 Fe 0.001 Rb cO.00 1 
Ag 4).001 Ga 4.003 Re 4l.001 
B 4),004 In aO.001 S i  0.002 
Ba 0.02 K 0.015 Sb 4.001 
Bc; 41.001 Li 4,001 n <0.001 
Bi 4.001 hag 4l.001 TI 4.001 
Ca 0.008 Mn a 0 0 1  V 4.001 
cr <0.004 Mo <0.001 2s 0.004 
cd <0.001 Na 0.005 zn 0.04 
co 4.001 Ni 4 0 0 1  

Balances are calibrated regularly witb weight sets tt9ceable to NIST #32856, #32857 aud others. 
This CRM is guarasteed stable to +/Q.5% of the certified mncatnition inclusive of uncertainty 
of measurements and other eff‘ such as transpiration losses, far a period of one year firm the 
dgte of CertificBtjm. Tbis guaranttc is valid onty when the material is kept tightly capped and 
transported and stored under~oratory conditions. 



This Certified Reference Material has been prepmd and certified under an IS0 9001 system consistent with the foUwhg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
Em-CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of nfwcnce materials. 
IS0 Guide 17025: Certiticatioa of rchnce materials, general and statistical princ5ples 
IS0 Guide 3 1 : contents of certificates of reference materials 
NIST Technical Note 1297 
L A C 4  12-2000: Guidelhes for the requirements for the campetenc~ of reference materials producers 
ISOIREMCO N280 
Material Soarce: 
AU analytes and matrix materials arc obbiae~d and verified by SPEX CertiPrep from prequalified vendors as per IS0 PO00 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX Certiprep CRMs arc W e d  and documend For M e r  information contact CRM Sales. 
Instractions for Use: 
Primary usage of this CRM is in neat fbrm or diluted seridly witb masix of a purity at or greater than &e purity of the 
orQhd rnafrbc ooilrtioa Ifdilution is requited the dilncnt must be compatible with all certified andytw end 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 coqatiiility wmiderations. All solutions should be thomuglily mixed, by shaking, prior to use and never 
pbtted directly i b m  the bottIe. All surfaces that come m coatact with the solution must be thoroughly cleaned and 
leached prior to use. Dihttiom should be perfomad only with Class A volumetric glassware. 
Method of Preparation: 
Clean l a b a o v  procedures and techniques have been used throughout the preparation. All materials, equipment, 
d f l c d  instrurnentathn and personnel have been queIifIed 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 alt preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confired 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 intandad use of the CRM. 
The mathematical expression k&n is employed to detmint the sampling size 
S = relative standard deviation in % for one cornpotlent of the sample. (ie. The subsampling uncertainty) 
III = the mb-sampliig mass 
kr = mass of sub-sample necessary to ensure a refative subsampling m o r  of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence h i t s :  
Ihc c m e d  vahre ‘x’ listed oa the revene of this document is at the 95% ievel 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 fbctor at the 95% confidence level 
u, is obtained by combining t&e individual element standard uncertainty components uh and up 4%: 
Certification Traveler Report: 
All certified vdues reportcd were derived hrp  Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For finther informatioa contact CRM Sales. 
Legal Notice: 
SPEX C e r t k p  refermce materials are not for any cosnstjc, drug or household application and are to be used ody by 
qualified individuals who are trained io appropriate procedum. No claims against SPEX CcrtiPrep, IQC. of any kind 
whatsoever, whether based cm brew& of wax~mty, alleged negligence, or otherwise, with nspect to this RM shan be greater 
than the purchase price. In no cveat shall SPCY CertiPrep, be. be liable for any loss o f  profits or my incidental, specid, or 
consequential damages. 
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Catalog Number: PLSN5-2XLW2T Lot NO. 10-37SN 
Description: 1000 mg/L Tin 
Matrix: 20% HCI, 

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 XKF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 1.003 mg/ L 
Uncertainty Associated with Measurement: +/-3.Omg/L 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity Tin Metal Lot# 05021C. Tbc 
certified value fisted 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: 1004 mg/L 

Method: Precipitation using Ammonium Hydroxide. Filter, ignite, and weigh as Sn02. 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

MST SRM 3 16 3 a 

1001 mgl L 

Density: 1,034 @24.8C Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

Ai 
As 
43 
B 
Ba 
Be 
Bi 
Ca 
Cr 
Cd 
co 

0.003 
a20 
0.006 

4.002 
0.004 

<0.001 
<0.001 
0.02 
0.02 

0.002 
0.007 

cu 
Fe 
oa 
In 
K 
Li 

Mn 
Mo 
Na 
Ni 

Ms 

0.00 1 
0.18 

a 0 0  1 
0.05 

4 .20  
a.00 1 
0.004 ' 

0.003 
<0.001 
0.02 
0.06 

Pb 
Rb 
Re 
Si 
Sr 
Sb 
Ti 
TI 
V 
Zr 
Zn 

0.004 
<Q.oo I 
co.00 I 
0.20 

CO. 00 I 
0.003 
0.009 

<O.OOl 
€0.40 
a.00 t 

0.05 

Balances are calibrated regularly with weight sets traceable to NIST #32856,1332857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, sucb as transpiration losses, for a period o f  one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: PsR '04 Certifying Officer: N. m- 
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This Certified Reftrence Matmid has been prepared and certified under an IS0 9001 system consistent with the foUmhg 
guides: 
Guide TO The Expression Of Uncertainty In Measurement 1995 
EURACHEMICITAC Guide: Quantifyins; Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines fbr the produdm of rcfmnce matchb. 
IS0 Guide 17025: certification of tefwenct materials, gcnwal and statistical principles 
IS0  Guide 3 1: Contests of d c @ s  of refmce materials 
MST Technical Note 1297 
L A C 4  12-22000: Guidelines fix the requirements for the competence of reference materials producm 
Isc)/REMco la80 
Material Source: 
AI1 anaiytcs and matrix materials am obtained and vuificd by SPEX Certllrep from pre-qualifitd vendars as per IS0 9OOO 
guidelines. Vendor identifications arc proprietary, however sources of all materials used in the preparation and testing of 
SVIGX CertPrep CRMS are tracked and cioctam~tcd, For 
Instructions for Use: 
Primary usage of this CRM is m neat form or dilutad serially with matrix of a purity at OI grc- than the purity o f  the 
original matrix solution. Ifdilatian is  raquired the diluent mtlst be compatible with all certified anaIytts and Caacain 
stabilizers qpmpriate forthe period of intended we. The CRM can also be wed as a spike ar with a spike, again wifh 
appr'opriate compatibility coxwideratons. AU sloMons should be thoroughly mixed, by shaking, prior to use and never 
pi- dirsctly from the bottle. All d ~ e s  &ttt cane in contact with the solution must be thorougllly cleaatd and 
1eaC;tred prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean hbmtory procedures and techniques haw been used throughout the prspamtion. All materials, equipment, 
d f i c d  insbvmentation and ~ o m r e l  have bcm qualified p*or to use. The highest pur@' acids appIic&le, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of ihe CRM has been confinned by procedum consistent with IS0 guide 17025, ISWREMCO N280 
and ASTM D6362-98 Appcadix X2, Random, replicate sa~~ples of &e final, packaged material have been analyzed for the 
CCttifiMf vafnes by procadures CotlSistGnt with the intcnclad we of the CRM, 
'Ihc rnathtm&aJ cxpmion k p s b  is employed to detamrfne .tbc sampling size 
S relative standard deviation in % for one cornpent of the sample. (ie. The subsmpiing uncertainty) 
m =the mb-sampling mass 

mass of sub-sample necessary to ensure a relative subsampling cmr of 1% (68% confidence level) in a single 
determipation 
StaMcal  estimator and Confidence hits: 
The certified vahe '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 -'hue d u e  (Labeled Value), U= Expanded Uncertainty 
upka, where k-? is the covcnge f;acbr at the 95% confjdcncc level 
u, is obtained by combining the individual element standard unceFt8inty ComponenQ Q, and U, 
Certification Traveler Report: 
An certified values reported were derived &om Travtlcr Report (Spex CeTtiprep's tractability documentation) identified by 
the lot number of .this CRM. Far fmthecr information contact CRM Sales. 

S'EX ~~ refbewe materials are not for any cosmetk, drug or household application and a c  to be used OQ1y by 
qualified individuals who 
whatsoever, whether based on breach of wamnty, alleged negligeace, or athewis, with.respect to this RM shall be greatn 
than the pmchasc price. no cycnt shall SPEX CertiPrep, Inc. be liable €or any loss of profits or any incibtd,  spacial, or 
masequentid damage. 

ASTM Guide D6362-98 

infomation contact CRM Sales. 

- 

Legal N o h  

trained in approprhte procedures. No claims against SPEX CertiPrep, lnc. of any kind 
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Method= EDTA titration using Xylmol Orange as indicator. EDTA standardid against Pb(N03)2 NIST 1 
hstrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

1002 mg/L 

Density: 1.052@23.1 Degrees Celsius 
Trace Metallic Impurities in the Actillal Solution via XCP / ICPMS Analysis: 

Element rug& 
AI 0.066 
As 4l.001 
4 4).001 
B 4.003 
Ba 4.001 
Be 4.001 
Cd a 0 0 1  
co 43.001 
Ca 0.006 
Cr 4.001 

Element nrg/L 
cu 0.002 
Fe 0.00 1 
Ga 4.00 1 
Io 4.001 
R 0.002 
fi 4.00 1 
Mn 4l.001 
MO 4.001 
Mg 0.002 
Na 0.009 
Ni 0.001 

Element mg/L 
Pb 0.004 
Rc 4.001 
Rb a.001 
sr 4.001 
Sb 0.002 
Si 4.01 
Ti 4.001 
TI 4.001 
V 4.001 
zr <0.001 
zn 0.0 1 

Balances are cahbated regularly witb weight se& traceable to NIST #32856, #32857 and &em 
This CRM is guaranteed stable to +/-0.5% ofthe certified concesltration inclusive of uncertainty 
of mcasurancnts and d e r  effkts, such as transpiration losses, for a paid of ant year from the 
date of mrtifidrn. This guarantee is valid d y  when the material is kept tightly capped and 
transported and stored under labwatory Conditicms. 

0 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and certified under an fSO 900 1 system consistent with the following 
guides: 
Guide To The Expression of Uncertainty Zn Measurement I995 
EURACWEM/CTTAC Guide; Quantiwg UncCrtainty iD Analyticat Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the produ&n of reference materials. 
IS0 Guide 17025: Cwtiftcation of reference materials, general and statistical principles 
IS0 Guide 3 1: contents of c e M i ~  of reference materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference maten'als producers 
ISO/REMcO N280 
Material Source: 
All a n a m  and matrix materials arc obtained and verified by SPEX CktiPrep fim prequalified vendors as per IS0 9000 
guidelines. Vendor identifications arc proprietary8 however sources of all materials used in the preparation and testiPg of 
SPEX cerh'prep CRMs are tracked and doswmentd For further information contact CRM Sales. 
Instructions for Use: 
PriZnary usage of this CRM is m neat form or diluted seriallIy with mat& of a purity at or p t r  than the purity of the 
original matrix solution, If dilution is required the diluent must be compatible with all certified analytcs and contain 
stabilizers appropriats for the period of intended use. The CRM can afso be used as 3 spike or with a spike, again with 
appropnatc compatibility COasideSations. All solutions should be thoroughly mixed, by ahakmg, prior to use and never 
pipetted directly mrn the bottle. All surfaces that come in contact with the ~01Uti~n must be tboroughfy clcaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 

clean labontoy proccaureS and techniques have been used throughout the preparation. All maten'&, equipmcnf 
d y t i c a l  instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rirtsed bottles, and Class A glassware haw been used in all preparations. 
Bo rnogeneity: 
The Homogeneity of 6 e  CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appcadix X2, Random, replicate samples of the final, packaged material have been analyzed for the 
~ d f i o d  values by procedwes consistcat witb the intended use of the CRM. 
The mathematical expression &-s2m is mployed to determine the sampling S~ZC 
S - relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m - the sub-sampling mas 
& = mass of sub-sample necessary to ensure a relative sub-sampling emr of I % (68% confidence IeveI) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the revme of this document is at the 95% level o f  confidence and can be exprwscd as 
X = xW-U when X =True d u e  (Labeled V&C)~ Urn Expanded unmrtainty 
u-ku, where b 2  is the coverage factor at the 95% coafidenm Icvd 
u, is obtaintd by combining the individual element standard uncertainty components US and U, at 
Certification TraveIer Report: 
All ~~rt i f i ed  values reported wen derived fnrm Traveler Report (Spex Certiprep's traceability documendon) identified by 
the lot rmmbcT of this CRM. For M e r  information contact CRM Sales. 
Legal Notice: 
SPEX Certiprq reference materials are not for any cosmetic, drug OT household application and are to be used only by 
qualified ind~viduals who are trained in appro@& procedures. No claims ageinst SPEx htiprep, hc. of my kind 
whatwevn, whether based on breach of w m t y ,  allegcd negligence, or otherwise, with respect to this RM shall be & w a r  
than the purchase price. fa no event shall SPEX CertPrcp, Inc. be hbi t  for any loss of profits or any incidental, special, 01 
consequential damages. 

ASTM Guide 06362-98 

' Method of Preparation: 

- 
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Catalog Number: PI.Ui2-2xt2y 
Description: 1000 mg/l, Lanthanum 
Matrix: 2% HN03 

This ~s~~ @ certified reference matmid, 
calibration standard or quality control standard for inorganic spectroscapic hstnunentatbn such as 
ICPOES, DCP, A& ICPMS, and XRF. It can be emplayed in USEPA, ASTM and uther metbods 
rdevent to the certified properties listed below. 

is intended primarib for use as a 

Certified Value: 1000 mg/L 
Uncertainty Assoc.jated with Measuremenk +/-3.Omg/i, 
Certified Vdue is TraceabJe to: NIST SRM #3127a 
The CRM is prepared gravimetrically using high purity 'LaOJ03)34H20 
certified value l i d  is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Lot# 03951B.Thc 

Refer to side 2 for details of measurement unctrtahtk 
Classical Wet Assay: 1000 mg/L. 

Method: EDTA titration using Methyl 'Ihymol Blue as indicator. EDTA standardized against Pb(N03)2 
NlST SRM #928. 

Instrumentatibn Analysis By ICP spectrometer: 999 mg/L 
Uncertifjed Properties: 

Element mgnt 
Ce 0.02 
Cs 0.029 
Dy a.001 
V 4.001 
EU 4).001 
Fe 0.005 
Gd 4.001 
Ga 4.001 
Hf <0.001 
Ho 4.001 
In a.001 

Element mglL 
h <0.001 
Mn 4.001 
Mo 4.001 
Nd <0.001 
Ni 4.001 
Na 0.01 
Pt <0.001 
Rb 4.003 
sc 0.002 
Sm 4.001 

Element mg/L 
Tb 4.001 
Tm <0.001 
Ti a.001 
Tb 4.001 
Ta 4.001 
T1 4.001 
v 4.001 
W 4.001 
Y 4.001 
Yb 4.001 
Zr <O.OOl 

Balances are di'brated regularly with weight sets traceable to MST #32856, #32857 and others 
This CRM is guaranteed stable to +/-0.5% of the ceptified cancentratian inclusive of uncertainty 
of measurements and other eflFBcta such 85 transphth losses, for a period of one year &om the 
date of certification. This guarsntee is valid only when the material is kept tightly cam>bd and 
transported and stored under laboratary wnditians. 

8 2000 SPEX CertiPrep, Inc. 



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 
EURACHEWCITAC Guide: Qusntifjkg 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 ctxtificates of reference materiais 
NIST Technical Note 1297 
LAC-G12-2000: Guideliaes for the rquirernents for the competence of refcrencc materials producers 
ISO/REMCo N280 
Material Source: 
All anaiytes and matrix materiaIs are obtained and verified by SPEX CertPrcp from pre-qualified vendors as pet IS0 9000 
guidehes. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX Certiprep CRMs are tracked and documcated. For fwther information contact CRM Sales. 
hstrnctions for Use: 
Primary usage of CRM is in neat form or diluted serially with matrix of a purity at or greater tban the purity of the 
original matrix solution. If dilution i s  required the dilumt must be compatible with all certified a n a l p  and contain 
stabilizers appropriate for tbe 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 M y  from the W e .  All sarfaces that come in contact with the solution must be thorousbEy cleaned and 
leached prior to use. Dilutiw should be performed only with Class A volumctric glassware. 
Method of Preparation: 
CIean laboratory procedures and techniques have bcm used throughout &e prepamtion. All materials, equipment, 
analythal instrumentation and pasomel have been qualified prior to use. The highest purity acids spplicable, 18 megohm, 
double deionized water, acid-leachcd triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of tbe CRM has bcen canfmed by p c k u r e s  consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the fioal, packaged material have been analyzed for the 
certified values by procedures capsistent with the intended use of  the CRM. 
The mathematical expression Iyh is employed to determine the sampling size 
S = relative standard qeviation m % for one component of the sample. (ie. The sub-sampling uncertainty) 
rn = the sub-sampling mass 

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 = M-U where X =True vaiue (’Labeled Value), Up Expanded uncertainty 
W = b  whore k=2 is the coverage fsctor at the 95% confidence level 
u, is obtained by combining the mdividual element standard mCfftBinty components ui and U, gZq2 
Certification Traveler Report: 
All certified values reported were dwived fiom Traveler Report (Spcx CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. Far further information contact CRM Sales. 
Legal Notice: 
SPlEx CertiPrep teference matdab Ere not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in npproprhte procedures. No ciaims against SPEX CCrtiRep, hc. of my kind 
whatsoever, whether based on breach of w m t y ,  alleged negligence, or otherwise, with respect to this RM shall be &reator 
than tfit purchase price, h PO event shall SPEX Certihp, Inc. be Gable for my loss of profits or any incidental, speciaf, or 
consequential dmages. 

= m8ss of sub-sample necessary to ensure a relative sub-sampling emr of 1 W (68% confidence leve1) in a single 



Catalog Number: PLY2-2XW2T Lot No. 9452y 
Description: 1,000 mgL Yttrium 
Matrix: 2% HN03 

This ASSURGNCE @I 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 
relevent to the certified properties listed below. 

Certified Value: 1001 -5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

?he CRM is prepared gravhetrically using high purity Yttrium Oxide Lot# 08001A.Tbe 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for detsils of measurement uncertainties. 
Classical Wet Assay: 1002 mg/L 
Metbod: EDTA tituition using Methyl Tbyraof Blue as indicator. EDTA standardized against Pb(lr303)2 

NIST SRM ~ 2 a .  

Instrumentation Analysis By ICP spectrometer: 1003 mg& 
Uncertified Properties: 

+/- 3 mg/t 
NIST SRM 3 167a 

Densify: 1.010 @ 24.8 Degrees Celsius 
Trace Metailic Imparities in the Actual Solution via LCP / ICPMS Analysis: 

Element mg/L Element mg/L 
Ce-----. -- <0.001---- - La ~ - 4),m1 
ca 0.007 Lu <0.001 
m <0.001 Mn ~0.001 
Er 4.001 M O  4.001 
Eu a.001 Nd ~0.001 
Fe 0.003 Ni <O.OOt 
Gd a.00 1 Na 0.005 
Ga <o.w 1 Fr €0.00 I 
Hf <0.001 Rb <0.001 
Ho a 0 0 1  SC co.001 
In <0.001 Sm <0,001 

Element mg/L 
7% 4.001 
Tm <o.oo 1 
Ti a 0 0  1 
n a. 00 1 
Ta co.00 1 
Ti co.00 1 
V 4.00 I 
W 4.00  1 
Yb 4.001 
Zr 0.003 

Balances are calibrated regularly with weight sets traceable to hqST #32856, #32857.and others. 
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 one year from the 
date of certification. This guarantee is valid only when the material is  kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: .. Certifying Officer: #. &dc~A&,.= 'b 



This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
ASTM Guide D6362-98 
IS0 Guide 34: Qualii system guidelines for the production of reference materials. 
IS0 Guide 35: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference m a t d s  
ILACcG12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materids are 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 CertiPnp CRMs are tracked and documented. For M e r  mfomation contact the certifjhg organization. 
Instructions for Use: 
Primary usage ofthis CRM is in neat form or diluted serially with matsix of a punty at OT greater than the purity of the 
original matrix sohrtion. If dilution is required the diluent must be compat%le with all cehfied analytes and contam 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again wid, 
appropriate compatiiility considerations. AU solutions should be tboroughly mixed, by shaking, prior to use and never 
pipetted directly fiom the bottle. All surfbces 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 o f  Preparation: 
Clean labomtory prockiures and techniques have been used throughout the preparation. All mateials, equipment, 
analytical instrumentation and persomcl have been qualified prior to use. The highest purity acids applicable, f 8 megohm, 
doubie deionized water, acid-leached triple-rinstd 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 35, ISOIREMCO N280 and 
ASTM D6362-98 Appendix XZ. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended we of the CRM. 
The mathematical expression kps2m 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 subsampling mass 
IC, = 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 uncertainty of the certified vdue listed on the reverse of this document is the total uncertainty W. 
U =  2U, + B mg/L 
where U, = combined uncertainty components associated with volumetric and gravimetric factors, B is the uncertainty 
component of two indepcndcnt methods of analysis (including the systematic and random uncertainties) 
95% confidence limits = x 2 t o,a &XI,' 
where X = grand mean 

Certification Traveler Report: 
All certified values reported were derived &om tbe Traveler Report identified by the lot number of this CRU For further 
information contact the certifying organization. 
Legal Notice: 
SPEX CertiRtp reference materials are not for any cosmetic, drug or household application and m to be used only by 
qualified individuals who are trained io appqriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otberwisc, with respect to this FUvf shall be greater 
than the purchase price. la no event shall SPEX CertiPrep, Xnc. bc liable for any loss of profits or any incidental, special, or 
consequential damages. 

t 0.0s = the percentile of the student's t distribution for (k-1) degrees of fieedom. 



Catalog Number: PLPD3-2XQY Lot No. 10-1 08PD 
Description: 1000 mgL Palladium 
Matrix: 10% HCl 

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: 1002.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrical@ using high purity Palladium Powder 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

+/- 3 mg/L 
N S T  SRM 3 138 

Lot# 01021A. The 

Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1002 mg/L 

Method: Precipitation using Glyoxime. Filter, dry, and weigh as Pd(C4H702N2)2 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

1003 mg/L 

Density: 1.017 @ 23.6 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mgh Element mg/L 

a.001 Fe 0.024 Re 

<0.001 Rb 
<0.001 Ru 

0.008 Sn 0.007 

4.002 Tc 
<0.001 Ti 
co.001 W 
<0.001 Pb 0.002 zr 

Zn 1 .o 

AI 0.01 
Au 0.003 Ga <0.001 Rh 0.00 1 

0.005 Ir 4.001 Ag 
B a.002 In 4.001 

Be a.003 Mg 
Bi <0.001 Mn co.00 1 
Ca 0.014 Na 0.02 
Cd <0.001 Ni <O.OOt 
co 0.004 
Cr 4.003 Pt a.001 
cu 0.00 I 

Balances are calibrated regularly with weight sets traceable to NIST tc32856, #32857 and others. 
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 one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory cynditions. 

Date of Certification: Certifying Officer: /U, m ~ W r c J r a 0 ,  
..&N 04 

0 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and c u t i f i d  under an IS0 900 1 system consistent with the following 
guides: 
Guide To h e  Expression Of UnCertaiaty In Measurement I995 
EURACHEWCITAC Ouide: Quantifjring Uncertainty in Analyticai Megsurerneut - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system p i M n e s  for the production of reference mattriais. 
IS0 Guide 17025: Micatim of refmcc materials, general and Statistical principles 
IS0 Guide 3 1: Contents of certificates of refmcc materials 
NIST Technical Note 1297 
UGG12-2000: GPidehes for the requimnmts far the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All ansfytw and matrix materials are obtained and verified by SPEX cartiprep from pmqualificd vendors 8s per IS0 9000 
guideiints, Vendor iclesrtificatinns are pmprietiuy, however sources of all materials used in the preparation and testing of 
SPEX Ccrtiprcp CRMs am tracked and dommatd For further informatian contact CRM Sales. 
Instractions for Uee: 
Primary usage of this CRM is in neat €brm or diluted d y  witb matrix o f a  pur@ at or greaterthan the purity of the 
original matrix solution. Ifdilution is requited the diluent must be compatiile with all cwzifitd ana2ytes and contain 
stabilizars appropriate for the M o d  of inbw&d usc. The CRM can also be used as a spike or witb a Ispila, @XI with 
appropriate CornpatMity considerations. AU sulutbns should be thoroughly mixed, by shaking, prior ia use snd news 
pipetted d i  frbm the We. All swhca that come in contpd with the solution must be thmougldy cteaoed and 
leached prior to PSC. Dihztions should be paformed only with Class A voluxnctric glassware. 
Method of Preparation: 
Clean labomtory procedures and fsctmiques have been used h ~ o u t  the preparation. AH materials, equipment, 

double dcionizsd watcr, acid-lcachcd triplc-rinsed bottles, and #ass A glasswan have been used in all preparations, 
Homogeneity: 
The Homogeneity of the CRM has been conhed by procedures consistent with IS0 guide 17025, XSOIREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the find, packaged matcrial have been analyzed for tbc 
certified vatues by procedures consisteat WJtfr *e mtcndcd use of the CRM. 
The mathematical expression kpsh is employed to datemiat the StKnpliRg s h e  
S e mhtive standard deviation in % for OIIC compnent of the sample. (ie. The sub-sampling uncertainty) 
m = the subsampling mass 
&= mass of sub-mple necessary to msurc a rclatke sub-sampling error of I % (68% confidence level) in a single 
dctamhtion 
Statistical estimator and Confidence Emits: 
me certified value ‘x’ listed on tbc r e m e  of this document is at the 95% level of confideace and can be txpnssed 85 
X = x+/-U when X =True v h e  (Labeled Vb), U- Expanded uncertainty 
u..ku, where M is tbe wvcra5e factor at ttu: 95% confidence level 
U, iS obtained by combiaing the individual element standard mcestairrty components ui and U, h u t  
Certification Traveler Report: 
AU certified values reported w r e  derived frog Traveler Report (Spa Ccrtiprtp’s traceability documentation) iden- by 
the tot number of this CRM. For further information contact CRM Sales. 

SPEX Ccrth tp  reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who arc trained in agpwpriatt procedures. No claims againH SPEX CcitiPrep, Inc. of any kind 
whatsoever, whether based OD b r e d  of wananty, alleged negligence, or otherwise, with respect to this Rh4 shd be $ream 
d m  the purchase price. In no event shall SPEX CertiprCp, Inc. be liable for any loss of profits or any incidestal, special, or 
consequential damages. 

instrumentation and pcrso~t l  have been qualified prior to use. The highest purity acids applicable, 18 megohm, 

- 

Legal Notice: 



Catalog Number: PLS9-2X/2Y/2T Lot No. 10-122s 
Description: 1000 mg/L sulfur 
Matrix: H20 
This ASSURANCE @ certified reference rnaterjal, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
XCPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1001 m@ 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/a3 .Orng/L 
MST SRM #3 154 

The CRM is prepared gravimetrically using high purity Ammonium Sulfate Lot# 05891M. 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 mg/L 
Method: Recipitation using Barium Chloride. Filter, ignite and weigh as BaS04. 

Instrumental Analysis by ICP spectrometer: 1000 mg/L 
Uncertified Properties: 

Density: 1,001 @ 22.7 Degnxs Celsius 
Trace Metallic Impurities in the Actual  solutio^ via ICP / ICPMS Analysts: 

Element mgL Element m g L  Element mg/L 

Al 
As 
Ag 
B 
Ba 
Be 
Bi 
ca 
Cr 
cd 
co 

c0.001 
0.003 

<0.001 
co.00 1 
a.00 1 
(0.001 
<0.001 

0.012 
€0.00 I 
€0.001 
<O.OOl 

eu 
Fc 
Ga 
In 
K 
Li 
Mg 
Mo 
MO 
Na 
Ni 

~0.001 
0.014 

qo.00 1 
<0.001 
4.10 

4.001 
0.005 
a002 
a 0 0  1 

0.0 1 
<0.001 

Pb 
Rb 
Re 
Si 
Sr 
Sb 
Ti 
TI 
V 
zr 
zn 

a 0 0  1 
a 0 0 1  
<0.001 
0.003 

<0.001 
€0.00 1 
co.00 1 
co.00 1 
<0.001 
<0.001 
<0.002 

Balances art calibrated regularly with weight sets traceable t o  NIST #32856, #32857 and others. 
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 one year from the 
date of certification. This guarantee is valid only when the material js kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: dM " Certifying officer: ~ f .  m u  

Q 2000 SPEX CertiPrep, inc. 



This Certified Rtferenm Material has been p n p d  and certified under an IS0 900 1 system consistent With the followmg 
guides: 
Guide To The Expression Of Uncertainty Ip Measurement 1995 
EURACHEWCIT'AC Qui& Quanti@ing Uncertainty in Analytical Measurement - Sccond Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidefines for the production of nfercnce materials. 
IS0 Guide 1702% Certifiwtion of reference mattriats, general and statistical principles 
IS0 Guide 3 1: Cc~~tents of ccltifjralct of refmnce materials 
NIST Technical  NO^ 1297 
TLAC-G 12-2000: Guidelines fir the mquiremenb for the competence of reference materials producers 
ISWREMCO N280 
Material Source: 
AI1 a n a m  and mstrix materials m obtained snd verified by SPEX CertiPrcp from prequalified vendors as per IS0 9000 
guidelines. Vendor jdwtifications are proprietary, however sources of ali materials used in the preparation and testing of 
SPEX certiprep CRMs xre trackad and documented For further infomatim contact CRM Sales. 
Instructions for Use: 
primary usage oftbis CRM is in neat farm or diluttd serially with matrix of a purity at or greater than the purity of the 
original matrix solutia lfdilutim is reqdred the dilumt must be compatible with ali certified analytes and cantah 
stabilizess appro@& for the period of inheaded use. The CRM can also bs wed as a spike or with a spike, again with 
appropriate compatiiility cmsiddons. Au solutions should be thoraugh2y mixed, by shaking, prior to use and never 
pipetted dk&y fmm the bottle. All suTfBccs that come in contact with the soIution must be thoroughly cltaaed and 
leached prior to use. z)1xtions should be pcr f i i cd  only with Class A volumetric glassware. 
Metbod o f  Preparation: 
Clean laboratoIy procedures and techniques have been used throughout the preparation. Ail materials, equipment, 
d f i c d  hstrummtdon and personnel have been qualified pnor to use. The highest purity acids spplicable, I8 megohm, 
double deionized water, acid-lcacked triple-rinsed bottles, and Class A gtassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures c o n s h t  with BO guide 17025, ISO/REMCO N280 
and ASTM D6362-98 AppeadiX X2. Random, repficde samples of the find, packaged material have been analyzed for the 
certified d u e s  by procedures consistent witb the intended we of the CRM. 
The mathaatid expression kp#m is ~nployed to determine the sampling size 
S I* relative standard deviation in % for we campoaent of the sample. (le. The sub-sampling uncertainty) 
m = the sub-sampling mass 
h== mass of sub-sample necessary to ensure a relative sub-mpkg emr of I% (68% confidence level) m 8 single 
determination 
Statistical estimator and Coddence limits: 
The certified vah;ro 'x' listed 
X = x+/-U where X =True value (Labold Vdue], U* Expanded uncertainty 
W-ku, when k=2 is tho coverage factor at the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty components ui and u, dcU? 
Certification Traveler Report: 
AI1 certified values reported were derived from Traveler &port (Spcx CertiPrep's traceability documentation) identified by 
the lot n-er of this CRM. For finther informatbn contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference matdab are not for any cosmetic, drug or household application and ate to be used only by 
qualified individuals who are trained in appropriate p r o c e h .  No claims against SPEX CcrtiPrep, inc. of any kind 
whatsoever, whether based on breach of warranty, a k g d  negligence, or otherwise, with .respect to this RM shall be grerrtc.r 

the purchase price. In no went shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

010115 

the reverse of this document is at the 95% leve1 of confidence and can be expressed BS 
" 
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Catalog Number: PLTH2-2w2Y Lot No. 11-15TM 
Description: 1000 mg/L Thorium 
Matrix: 2% m03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentatioii such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, AST'M and other methods 
relevant to the certified properties listed below. 

Certified Value: 999 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetricalIy using high purity Th(N03)4-4H20 Lot# Ol851R. The 

+/- 3.0 mglL 
MST SRM #3 159 

certified value listed is the average of vahes obtained by classicai wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. .pi - .  !sj ::' 

. .  1 t F !  
i Classical Wet Assay: 1000 mg/L 

Method: EDTA titration using Xylenol Orange as indicator. EDTA syandardized against Pb(N03)2 NIST 

Instrumental Analysis by ICP spectrometer: 998 ingL 
. Uncertified Properties: 

Density: 1 .O I o 22.0 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Eiernent mg/L 

Balances are calibrated reguiarly with weight sets traceable to NIST #32856, #32857 and others, 
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 one year fmm the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: 



This Cutifled Reference Material has been prepared and certified under an IS0 9001 system consistent with the folSowing 

Guide To The Expression Of Unccrtaky In Measurement 1995 
EURACFEM/CIT’AC a i d e ;  Quantim U n c e d t y  in Andytical Measurement - Second Edition 

I S 0  Ouide 34: Quality system guidelines for the productioa of rcfma materhb. 
IS0 Guide 17025: -cation of refereace materials, general and statistical principles 
IS0 Guide 3 I ; Contents of mttjficatcs of reference mattriafs 
NIST Technical Note 1297 
ILAC4312-2000: Guidelines for the requirements for the competence of rcfmnce mattrials producers 
ISo/REMcx) N280 
Material Source: 
An an- and matrix maieriah arc o W e d  andverified by SPEX Certiprep fi.om preequalified vendors 8s per IS0 9OOO 
guideIin#. Vendor idmtithtiong arc pmpristruY, however sources of all materials used in the prepmdon and testing of 
SPEX certiprep CRMs an tracked and d.ocuumd For parther information conosct CRM Sales. 
Instractions for Use: 
Primary usage of this CRM is in neat form or diluted s W y  with matrix of a parity at w g r e a  than tbe purity of the 
original rnalrix solutioa. If dilation is required &e &heat mast be compatiZlle with all certified andytes and contain 
stabitiwaS appropriate for the pasid of intended use. The CRM can also bc used as a spike or with a spike, again with 
sppropriatC compdiiility cansWons .  AD sohtions should be thoroughly mixed, by shaking prior tp use and never 
pipetted directly h r n  the bottle. All strhccs that come ia contad with tbt solution must be thoroughly cfeancd and 
leached prior to we. Dihttions should be pf”mcd only wjth Class A volumetric glassware. 
Method of  Preparation: 
ciean ~abotstory procedures lllILd techniques have b c a  uscd throughout the pttpmtion, All mattriak, equipment, 
Wd htmmentation md pcorsonnol have been qualified prior to use. The highest purity acids appkable; 18 megohm, 
double deionized water, acid-leached triplo-rinscd bottles, and Class A glassware have been used in ail preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedura consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the b l ,  packaged material have been analyzed €or the 
certified values by proccrhvcs consistant with the mtcnded use of the CRM. 
The xnzdhematid exprcssian k,qh is mployed to dctermme the samplins size 
S * relative standard deviation 
m = the mb-sampling mast 

detcrmiaatian 
Statistical estimator and Confidence limits: 
The cMtified w h a  ‘x’ listed 09 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 Value), Urn ]Expand& m-5 
W ~ Q  where b 2  is the coverage factoi at the 95% coafidenct level 
U, is obtainad by mbiining the individual dement standard uncertainty components %and up. 
Certification Traveler Report: 
All certified values reported were derived fiom Traveler Report (Spex Ccrtifrcp’s tractability documentation) identified by 
tbe lot nwnber of this CRM. FW firrthet idomation contact CRM Salts. 
Legal Notice: 
SPEX ccrti)?rcp refkrmce materids are not for any cos~oetic, dmg or household application and arc to be used only by 
qualified hdivkhk who me trained m appprhtc  procedures. No claims against SPWC CertiPrep, Inc. o f  any kind 
whatsoever, whether based on bmcb of wanaaty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than tht purchase price. In no weat shaU SPm csp.tiPrep, Inc. be liable for aay loss of profits or my incidental, spew or 
wnsequeotid damages. 

guldcs: 

ASTM WdC D6362-98 010117 

96 for one component of the sample. (k. The sub-sampling uncertahty) 

= mass of subsampk necessary to m e  a r c f a t k  sub-sampling cmr of 1 % (68% confidence level) in it single 

” 
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This AfMJlU"lUN @ certified refereace material, CRM, is intended primarily for use as a 
calibration standard or p 1 i t y  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 .fhe certified properties listed below. 
CertiFied Value: 1004 m@ 
Uncertainty Associated with Measurement= 
Certified Vslrre Os Traceable to: 

The C M  is prepared grahelrjcally using high purity Uranium(v,vx) Oxide Lot# 04001D. The 
cerfified d u e  iistd is the average of vahes obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for detalls of measurement uncertaiotia 
Classical Wet Assay: 1004 mg/L 

Method: Evaporate to dryness. Ignite and weigh 89 U308. 

Instrumental Analysis by ICP spectrometer: 1005 m a  
Uncertified Properties: 

+/- 3.0 mglt 
NlST SRM #3 164 

Density: 1.010 @ 21.6 Degrees Celsius 
Trace Metallic Imparities in the Actual Solution via ICP / KPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

Al 0.005 cu 0.01 Pb 0.008 

( 0 . 0 1  As 0.04 Fe 0.4 1 

4.001 4.001 Ga <0.001 

0.03 
Ag 
B 4.003 In 4.001 
Ba <0.001 K 0.022 sr 0.003 
Be 4.001 Li 4.001 Sb 0.003 

<0.001 Bi q.001 & 
4.001 Ca 0.09 Mn cr a002 Mo 0.004 V 0.004 

cd a.001 Na 0.0s zr 0.002 
Co 4.001 Ni 4.001 

Rb 
Re 
Si 

0.002 TI 
0.003 T1 

0.06 zar 
Balances am csfi'tnated regularly with weight sets traceable to NIST #32856, #32857 and athers. 
This CRM is guaranteed stable to +/-OS% of the certified conceatmtion inclusive of uncertainty 
of rneasurmmts and other effects, such as trampiration Iosses, fo? a period of one year b m  the 
date of certification, This guarantee is valid only when the material is kept tightly cappgd and 
transported and stored mdez laboratory conditions. 

Date of Certification: 

Q 2000 SPEX CettiPrep, Inc. 



This Certified Refimr~cc Material has been prepared and certified under an IS0 9001 system consistent with tho following 
guides: 
Guide To The Expression Of Uncertainty In Measutement 1995 
EURACKEM/CITAC Guide: Quanti@bg Uncertainty m Analytkal Measurement -Sewnd Edition 

IS0 Guide 34: Quality system guidelies for the production of rcfennce materials. 
I S 0  Guide 17025: Certification of reference rnat&als, general and Statistical principles 
IS0  Guide 3 1: cOnt~&i of cert3icatm of refmce materials 
NlST Tedhnical Note I297 
ILAGG12-2000: Guidelines far &e reqllkcmcnts for the competence of reference materiafs producers 
ISO/REMCO N280 
MatethI Source: 
All anaiyka and matrix materials me obtained and verified by SPEX CettiPnp from prequalified vendors as per IS0 9000 
guidelines. Vendor idcnti5ic;iiticm rn pmprietxry, howev# sources of all materials used in the prep~atio~ and testing of 
SPEX Certiprtp CRMs are tracked and d o c u m d  For further information con- CRM Sales. 
Instructions for Use: 
Primary usage oftbirr CRM is in neat form ox diluted s a W y  with mahix of a purity at or grcaties than the purity of the 
original matrix solution. Ifdilaticy is reqtxiccd the diluent must be compatible with all Certified d y t c s  and contain 
stdbiu#n appropriate for the pniod of intended usc, me CRM can also be used 89 11 spike cw w'kh a spike, agab with 
appropriatt Compab'bilitY coasidnrations. All solutions should be thomughly mixed, by shaking, prior to RSC and never 
pipetted diractly fiom the W e .  AI1 surfaces that come m contad with the solution must be thoroughly cleaned and 
I6ached prior to use. Dilutions should be pmformed only with Class A volumetric glassware. 
Method of Preparation: 
Clem laboratory procemnts and tcch~&~es have been used throughout the ptspmtion. All materials, equipment, 
weal btrummtatfon and pasomel have been qualified priOr to USE. The highest purity acids applicable, 18 megohm, 
double dcicmized water, acid-leachad triple-rhsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of tha CRM has been confirmed by procedurts consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, repkate samples of the fw packaged matmiat have been analyzed for the 
certified values by procsdures consistent with the intended use of tbe CRM. 
The mathematical expression &s2m is unployed to detcmine the sampling size 
S = relative standard devlerion in % fbr one component of the sample. (ic. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k.= mass of sub-sample necessary to ensure a relative sub-sampling emr of 1 % (68% confidence level) in a single 
detmnination 
Statistical estimator and Confidence limits: 
The ctrtificd value 'x' listed 0 1 ~  the reverse of this document is at the 95% level of confidence and can be expressed as 

U - b  where b 2  is the covemgc fsctor at the 95% collfidmcc level 
U, is obtained by combining tbc individwl clement standard uncertah~ components q and u- ~ Z U :  
Certification Traveler Report: 
All certified values reported were dcrived frwn Traveler Report (Spex CertiPrep's traceability documentation) identified by 
?he lot number of this CRM. For frrrthcr hfarmation contact CRM Sales. 
Legd Notice: 
SPEX CeatiPrcp reference mztturials are not for any cosmetic, drug or household spplicstion and are to be used only by 
qualified individuals who me tramed m apprcpriate pcedares. No cIaims against SPEX CCrciPrep, Inc. of any kind 
whatsoe~a, whether based on breach of w-, dlegsd negligence, or otherwise, with mpect to this RM shall be greater 
than the purchase price. In nu went shall SPEX CertiPrep, fnc. be Liable for any loss of profits or any i n d d e d  special, or 
atnstqueatial damages. 

010619 
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Catalog Number: PLW9-2X-ClY Lot No, 10-139W 
Description: loo0 mg/L Tungsten 

This A S S W C E  @ d i e d  reference material, CRM, is intended primarily h r  use as a 
calibration standard or guality cont~ol standard fix inorganic spectroscopic hstmmcn~on such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the d e d  properties listed below. 
Certified Value: 1003 m g / ~  
Uncertaiaty Associated with Measurement= 
C e M e d  Value Is Traceable to: 

Matrix: H2U 

+/-3.0 mgfl, 
NISI' SRM #3 163 

Tbe CRM is vrepared pTavimetricaUy using hi& purity Ammonium Tungstate Lot# 02001H. The 
ceatified value listed is the average of values obtained by classid wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measacemeat uncertainties. 
Classical Wet Assay: 1004 mglL 

Instrumental Analysis by ICP spectrometer: 1002 mg/L 
Uncertified Properties: 

Density: 0.9998 @ 21.7 Degrees Celsius 
Trace MetallIc Xmpuritles in the Actual Solation vIa ICP 1 lcPMs Analysis: 

Element mglL Element mglL Element m f i  

AI 
As 
Ag 
B 
Bg 
Be 
Bi 
ca 
cr 
cd 
co 

0.003 
0.004 

4.001 
4.002 
4.001 
Co.01 

a.001 
0.006 

a 0 0 3  
KO.00 1 
4.001 

cu 
He 
Ga 
In 
K 
Li 
MI3 
Mn 
Mo 
Na. 
Ni 

a.001 
a01 

G.001 
4.001 

0.13 
a.001 
4.001 
4.001 
0.004 
0.03 

<o.ooI 

Pb 
Rb 
Re 
si 
Sr 
Sb 
Ti 
n 
v 
zr 
zn 

<0.001 
<0.001 

0.003 
0.60 

4.001 
0.00 1 

dl.001 
a.001 
a003 
4).001 

0.01 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/6.5% of the certified concentration inclusive of mcertaiuty 
of measurements and dher effects, such as transpiration losses, fur a period of one year &om the 
date of dfication. This guarantee is valid only when the material is kept WtIy capped aud 
transported and storcd under laboratory conditions. 

CertifLing officer: #- .t '04 Date of Certification: +m- 

Q 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and certified under an IS0 900 1 system cotisistent witb the following 
guides: 
Guide To The Expression Of Uncertainty In Megsurmcnt 1995 
EURACHEM/CITAC Guide: Quaatifyins Uncer&a;rtY in Analytical Measurement - Sccoad Edition 

010121 
- -  

ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the pmductioo of reference materials. 
IS0 Guide 17025: Certification of refaence materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of refkcnix materials 
NIST Technical Note 1297 
ILAGG 12-2000: Guidelibes for the requirtmen& for &e competence of reference materials producers 
1 s m C o  N280 
Materia1 Source: 
AU analytes and matrix materids 
guidelines. Vendor identifications arc prqprictary, however sources of all materials used in the preparation md testing of 
SPEX CcrtiFrep C W  are tracked and doctrmented. For firrther hfomaticm contact CRM Sales. 
Instructions far Use: 
Primary usage of this CRM is in neat fonn or diluted saialfy wim matrix of a purity at or greater tbw the purity of tbt 
ariginat matrix solation. If dilution is required the ailnent must be compatMe with all d e d  andytes and contain 
stabilizers appmpriate forthe period of intended use. Tbc CRM can also be uscd RS a spikeor with a spike, againwith 
appropriate compatiiility codderatiozs. AU sohrtions &odd be thoru~ghly mixed, by shaking, ptior to use and never 
pipetted d W y  fiam the bottle. An &aces that c m t  in contact witb tbe solution must be thmugldy cleaned and 
Itached prior to PS~.  Dilutions should be pcrfmed only with Class A volumetric glassware. 
Method of Prepamtion: 
Clean Iaboratay ~ ~ O C C C ~ U T C S  and techniques have been used throughout the preparation. A11 materials, equipment, 
analytical instrUmcntathn and personnel haw been qualified prior to use. The highest purity acids applicable, 18 megohm, 
doubJe deiouizad water, acibleacbcd triplc-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by pmedurm consistent with IS0 guide 17025, ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicatc samphs of tbe md, packaged material have been a n a w d  for the 
certified values by procedures consistmt with the intended we of the CRM. 
The rnathematicd expression kp&n is mploycd to determine the sampling size 
S = relathe standard deviation in % for one component of the sample. oca The sub-sampl’mg uncertainty) 
rn = the subsampling mass 
k = mass of sub-sample necessary to ensum a relative subsmpling error of I% (68% confidence level) m a single 
detmination 
Statistical estimator and Confidence lidts: 
The certified value ‘x’ W e d  on the revme of this document is at the 95% level of confidence and c8n be expressed as 
X = x+/-U where X =True vah?.e (tabeled Value), UI Expanded uncertainty 
zbku, when b 2  is the cwmgc fkim at &e 95% confidence lwei 
U, iS obtained by combining the individual dement standard uncertainty components ut, and u, 
Certification Traveler Report: 
All certified values reported 
the lot number of this CRM, For further infopmation coatgct ClRM Salts. 
Legal Notice: 
SPEX CcrtiPrep refmce materids me not for any cosmetk, dnrg or hol~sehold application md ME to be used only by 
qualified individuals who art trained in appropriate procedures. NO claims against SPEX CertiPrcp, Inc. of any kind 
whatsoever, whether based breach of warmty, dleged negligence, or otherwise, with respect to this RM shall be Qreatff 
than the purchase price. h no event shall sPEX Certiprep, hc. be tiable for my loss of profits or any inci-, special, or 
consequential damages. 

obtained and vcrifxed by SFEX CertiPrep from pre-qualified vendars as per IS0 9000 

- 

derived &om Traveler Report (Spex CertiPrcp’s traceability documentation) identified by 

r IS09001 I 



Catalog Number: PLZ~CZ-~X/'~Y/~T 
Description: 1000 mg/L Zkconim 

Lot No. 10-05m 

Matrix: 2% m03 

Certified Value: 997 m$ 
Uncertainty Assdated witb Measureme& 
Certidied Valae is Traceable to: 

cartified value listed is the average of values obtained by classical wet assay and ICP spectrmeta analysis 

+/- 3.0 mgL 
NlST SRM 3169 

The CRM is prepared gravimetrically uskg hi& Purity Zirconyl Nitrate Lo# IlO11C.The ; f 
i !! 

Refer to dde 2 for detaiis of measurement mcertafatics. 
ClassicalWetAssay: 997 mg/L 
Mefbod: Evaporate to dryness. F m e  with Sulfuric Acid. Ignite and weigh 8s ZrO2. 

Instrumentation Analysis By ICP spectrometer: 997 mg/L 
Uncertified Properties: 

Density: 1.010 @J 23.6 ~ e g r e e s  Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / IcpzwS A-h: 

Element mg/L Element mg& Element m& 

AI 0.03 CU 0.002 Pb 0.002 

4 . 0 5  Ga <0.001 
As 
B 4.004 In 4.001 Si 0.10 
As 

Btl <0,001 R 0.10 
Be <O.Wl 
Bi <0.001 Ml3 
Ca 0.1 1 Mn d.001 
cr a.009 Mo 4.001 
cd 0.004 Na 0.04 zn 0.02 
co <0.001 Ni 4.00  I 

4.001 
4.001 

4.001 
<0.001 
<O.OOt 
4.001 
4.001 

Fe 0.0 17 Rb 4.00 1 
Re 

Sr 
Li 0.002 sb 

0.003 Ti 
TI 
V 

Balances me calibrated regularly with weight sets traceable to MST #32856, #32857 and othms 
This CRM is guaranteed stable to +/-0.5% of the ceatitied concentratim inclusive of uncertainty 
afmessuraneats and other effects, sucb as transpiration losses, for a period of one year from the 
date of d c a t i a .  This guarantee is vslid only when the material is kept tightly capped and 

Q 2000 SPEX CertiPrep, Inc. 



This C d f i t d  Refertncc Material has been prepared and cerlified under an IS0 9001 system consistent with the following 
guides: 
Guide To h e  Expression O ~ U Q C W ~ ~ I I ~ ~  In Measurement 1995 
EURACHEM/CT"AC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production o f  rcfertnce materials. 
IS0 Guide 17025: Certhkation of refmnce materials, generd and statistical prhciples 
IS0 Guide 3 1: Contents of certificates of reftsence materials 
NIST Technical Note 1297 
LAC-G 12-2000 Guidelines for the requirements for the competencc of reference matwjats producers 
ISo/REMco N280 
Material Source: 
All analytes and matrix mattrials are obtained and verified by S E X  CertiPrep fiom prc-qualified vendors 8s per IS0 9000 
guidelines, Vendor identifications are proprietary, however sources of alt materials used in the preparation and testing of 
SPEX Ce- CRMs are tracked and d o c a m d  For fixther hfbrmation contact CRM Sales. 
Instractiions for Use: 
Primary usage of this CRM b in neat form or diluted d ? l y  with matrix of a purity at or greater than the purity of the 
orighd matrix solution. If dilution is required the diluent must be CompatMc wixh all ccrtified analytts and contain 
stabilizers appropriate for the period of intended we. The CRM can also be used BS a spike or with a spike, again with 
approPriate compatii.iIity cor[lsideraticms. All solutions should be thomghly mixed, by shakhg, prior to we and never 
pipettad directly fibm the bode. All sur fbs  that came m coxitact with the ~01uti0n must be thoroughly cleaocd and 
leached prior to we. Dihrtions should be performed only with C W  A volumetric glassware. 
Metbod of Preparation: 
Clean tabaratory procedures and techniques have been used thruughaut the preparrrtim. AI1 materials, quipment, 
malyeical instrumentation and personnel have been qualified prior to use. The highest purity acids appiicable, 18 megohm, 
double deionizad water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
€Io mogeneity : 
The Homogeneity of the CRM has been c o h e d  by procedures consistent with IS0 guide t 7025, ISO/RpIICO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed fw the 
cartifjcd values by procedwts consistent with the krtntded use of the CRM. 
The mathematical expression k-k is mployed to determine tho sampling Site 
S = relative standard deviation m % fbr one cornponeat of the sample. (it. The sub-sampling uncertainty) 
m - fhe subsampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling ermr of 1 % (68% confidence ievel) in a singla 
determination 
Statistical estimator and Confidence limits: 
The  certified value 'x' listtd on &e reverse of this documeni is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True due (Labeled Vdue), U- Expmdcd uncertainty 
U-ku, where k=2 is the cowage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components %and u, & Q ~  
Certification Traveler Report: 
All certified values reported were derived from Travelcr Report (Spcx CextRep's traccsbility documentatioa) identified by 
the lot number of this CRM, For fiather information contact CrtM Sales. 
Legal Notice: 
SPEX CertiPrep rtfertace materials an not for any cosmetic, drug or houschoId applicrdion and are to bo used only by 
cpali.fied individuals who B T ~  trained in appwriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
W~E~SOWK, whether based on breacb of w m t y ,  alleged negligence, or otherwise, withrapect to this RM shall be g r e w  
than the purchase price. In no went &all S E X  W P r e p ,  hc. be Iiable for any loss of profits or any incidental, spw or 
constquemtial damages. 
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@i?rtificafe of B&rtme @laterial 

Catalog Number: PLNA2-3w3Y Lot No, U8-128NA 
10,000 mg/L Sodium 

This ASSURANCE @ certified reference material, CRM, i s  intended primarily for LIS& as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ZCPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
rclevent to the certified properties listed below. 
Certified Value: 9998 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

3-1- 30 mg/l, 
NIST SRM 3 152a. 

Lot# 02021A. The 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 9998 mg/L 
Method: Evaporate to chyness. Fume with Sulfuric Acid. Ignite and weigh as Na2S04. 

Instrumentation Analysis By ICP spectrometer: 9998 mg/L 
Uncertified Properties: 

Dens@: 1.049 @ 23.9 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This C€Uvl is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and uther 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 
transported and stored under laboratory conditions. 

Date of Certification: N '0' Certifying Officer: N. u c w  

Q 2000 SPEX CertiPrep, Inc. 



This Ccrtifiod Reference Material has been prepared and certified under an 1SO 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACKEM(CITAC Chide: Quanti@% Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidttines for the production of reference materiais. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of uxti&ates of refcrcnce materials 
NIST Technical Nota 1297 
ILACG12-2000: Guidelines for the! requirements for the competence of reference materials produrn 
ISO/REMCO N280 
Material Source: 
All analytes and matrix mated& are obtained and verified by SPEX CortiPrtp from ptbqualified vendon BS per IS0 9000 
guidelines. Vendor identifications are pprietary, however sources of all mattrials used in the preparation apd testing of 
SPEX CwrtipI.ep CRMs are tracked and documented. For further information contact CRM Sales. 
Instntctioas for Use: 
Primary usage of this CRM is m neat fbrm or diluted seriaUy with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is requid the diluemt must be compatible with all certified andytes and contain 
stabilizers appropriate for &e pwiod of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compdibility considerations. All solutions should be thoroughly m&d, by shaking, prior b use and never 
pipetted directly fi.6m the bde. AII surfiicci that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be perf'med only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been wed thuughout the preparation. All materials, equipment, 
analyticd htrumentation and personnel have been qualified prior to we. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached ttiple-rinsed bottlos, and Class A glassware have been used in a11 preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procadures consistent with Is0 guide 17025, XSO/REMCO N280 
and ASTM D6362-98 Appnddix X2, Random, replicate samples of the find, packaged material have bcen a n d p d  for the 
certified values by procedures c m  with the intendud use of the CRM, 
The mathematical expression kp2xn is employed to dttermina the sampling size 
S = relative standard deviation in % for one cornpoutat of the sample, (ie, The sub-sampling uncertainty) 
rn = the sub-sampbg mass 
k,= ma33 of sub-sample necwsary to efwufe a relative sub-mphg  error of 1% (68% confidence level) in a single 
determination 
!%athtical estimator and Coddence limits: 
The M i c d  value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X 
Ugku, where k=2 is the coverage factor at the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty components q, aad u, &q2 
Certification Traveler Report: 
AU certified values repcrtcd w m  derived from Traveler &port (Spex Certiprep's traceabiIity documentation) identified by 
the lot number of this CRM. For M e r  information contact CRM Sales. 
Legal Notice: 
SPEX Certiprrp referwce materials are not for any cosmetic, drug or household application and arc to be used ody by 
qualified individuals who we trained in approprirste procedures. No claim against SPEX CertiPrep, Inc. Of M y  kind 
whatsoever, whether based on breacb of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no went shall SPEX CertiPrep, hc. bc liable for any loss of profits or my incidental, special, or 
consequential damages. 

ASTM ad& D6362-98 

- 
x + ~ U  Where X *True V&N -led Val=), Urn Expanded um;Crtainty 

Q 2000 SPEX CertiPrep, Inc. 



Catalog Number: ICV-2A Lot NO.: 24-84AS 
Description: 
MatriX: 5% Nitric Acid 

Initial calibration verification Standard 11 

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, Ab-, ICPMS, and XRF. I t  can be employed in LEEPA: ASTM and other methods 
relevant to the certified propsities listed below. 

The CRM is prepared from high purity single element concentrates of individual elements ushig 
Class A Iaboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Measured NlST Element Labeled Measured N E T  
(mg/L) SRM (nigh> (ing,/L] SRM 

ca 
K 
w 
Na 
Al 
Ba 
Fe 
co ' 

2,000 2,005.40 3109a 
2,000 1,997.89 3141a 
2,000 1,992.26 3 I3  la 
2,000 1,992.99 3152a 
1,000 1,005.90 3101a 
1,000 1,001.51 3104a 
1,000 1,003.17 3126a 
500 505.10 3113 

Ni 
V 
Cr 
cu 
Ag 
Be 
Mn 
Zn 

500 
500 
200 
200 
1 00 
100 
I 00 
IO0 

500.58 3136 
504.23 3165 
203.21 31128 
199.75 3114 
100.46 3151 
100.04 310Sa 
100.64 3132 
100.52 3168a 

Spex Reference Multi: Lot #4-63BD, 14-125AS 

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 
co~icentmtions 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 
transported and stored under laboratory conditions, 

.. Nw 9 - 2003 
Date of Certification: Certifying Officer: ,W l k c K x e U a  

8 2000 SPEX CertiPrep, Inc. 
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This C.!crtified Reference 
guides: 
Guide TO The Expression Of Uncertainty In Measurement 1995 
EITRACHEWCI'I'AC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide 136362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materiak, general and statisticaf principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
MGG12-2000; Guidelines for the requirements for the competence of reference inaterials producers 
ISO-CO N280 
Material Source: 
All analytes and matrix materids am obtained and verified by SPEX CertPrep from prt-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials usedin the Preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instmctions for Use: 
P h a r y  usage ofthis CRM is in neat form or ddutcd serialIy with matrix of a purity at or greater than the purity of the 
o*d matrix soiution. If dilution is r equ id  the dituent must be compatible with all certified analytcs and contain 
stabilizers appropriete for the Mod 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 fiom the bottle. Ail swfrtces that come in contact with the solution must be thoroughly cleaned and 
hmhed prior to use. Dilutions should be pedonned only with. Class A vdumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. Ail materials, equipment, 
analytical instrumentation and personnel have k e a  qualified prior to use. The highcstpurity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all prepadons. 
Homogeneity: 
The Homogeneity ofthe CRM has been confirmed by procedures amistent with IS0  guide 17025, ISO/REMCO N280 
and A S W  D6362-98 Appendix X2. Random, replicate sampics 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 ks=s%n 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 mgss 
b= mass of sub-sample necessary to ensure a relative sub-sampling enor of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
Tho catifid value 'x' listed on the revme of this document is at the 95% level of confidence and can be expressed as 
x X+/-U where X =?'rue value (Labeled Value}, U.. Expanded uncertainty 
U*h, where b 2  is the coverage factor at the 95% confidence levct 
& is obtained by combining the individual element standard uncertainty components uj, and uo, ~ Z U :  
C:ertirsmtioxl Traveler Report: 
AU certified values rep& were derived &om Traveler Report (Spex CmtiPrep's traceability docmentation) identified by 
the lot number of this CRM. For firrther information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are nat 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 CertiPrtp, lnc. of my kind 
whatsoever, whether based 011 breach of warrazlty, alleged negligence, or otherwise, with respect to this RM shd be greater 
than the purchase price. In no event shdl SPEX Ctrtiprep, bc. be tiable for any loss of profits or any incidental, special, or 
consqwtial damages. 

has been prepared 2nd certified under an IS0 9001 system consistent witb the following 

" 

I llso90.01 I 

203 Norcross Avenue Metuchen, NI 08840 USA 
732-549-71 44 1-800-LAB-SPEX Fax: 732-603-9647 

CRMSalesBspexcsp.com www.spexcsp.com . 
AhYays Providing Superior Qwiity . . . Unparalleled Sewkern 
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Catalog Number: PLSB7-2XQY/2T 
Description: 1000 mg$L Antimony 
Matrix: H20/0.6Tart.Acidtr.HN03 

Lot NO. 10-43SB 

This ASSURANCE @ certified ieference material, CRh4, is intendad primarily for use as a 
calibration standard or quaiity control standard far inorganic spectloscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF.  It can be employed in USEPA, ASTM and other metbods 
relevant to the certified properties listed below. 
Certified Value: 1004 mg/ L 
Uncertahty Assochted with Messurement: +/-3.01ngfl, 
Cert€.fled Value is Traceable to: 
The CRM is prepared gravbne&ically using high Purity Antimony Metal 'Lot# 04021A.The 
cerMed vctlue listed is the average of vahes obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
classical Wet Assay: 1005 mg/L 

MST SRM 3 102s 

Metbod: Evaporate to dryness. Fme with Nitric Acid. Ignite and weigh as Sb204. 

Instrumental Analysis by ICP spectrometer: 
UncertEed Properties: 

1002 mg/ L 

Density: 1.046 25.5 ~ e g r e e s  Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element m g A ~  Element mg/L 

AI 0.03 cu 0.002 Pb 0.009 
As 4.001 Fe 0.03 Iu;, a.001 

CO.001 Ga <0.001 Re 4.001 
B a.004 in 4.001 Sr 4.001 
Ag 

Ba <0.001 K 0.0 1 Si 4l.01 
Be <0.001 Li €0.00 1 Ti 4.003 

0.005 TI <0.001 Bi 0.002 w 
ca 0.14 Mn 4.001 
cr <0.002 Mo 4.001 zr <0.001 

CO <0.001 Ni 4.001 

V 40.00 1 

2 0  0.02 Cd cO.001 Na 0.005 

Bahees are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others, 
This CRM is gnaranbed stable to +/-0.5% of the Certified concenbatia hchuive of uncer&ahty 
of measur- a d  other eff'ts, such as transphtion losses, for a pcnod of one year &om the 
date of certScation. This guarantee is valid only when the material is kept tightly capped and 
transporttd and m& under iaboratory conditians. 

Certifying Officer: #- NOV - -  2003 
Date of Certification: 

0 2000 SPEX CertiPrep, Inc. 
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This Certified Rcfemzcc Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression M Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quanti@ing Uncertainty m Analyticai Measurement- Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Miflcation of reference materials, general and statistical principles 
IS0  Guide 3 1 : Conteats of certificates of refmence materials 
NIST Technical Note 1297 
Mc-G12-2000: Guidehes for the requirements for the competence of reference rnatehals producers 
Iso/REMco N280 
Material Source: 
AU an- and matrix mattierials are obtained and verified by SPEX CertiPrep fiom pre-qualified vendon a9 
guidelines. Vendor identifications arc proprietary, however sources of all materials used in the preparatkm and testing of 
SPEX CertiPrep CRUS are tracked and documented. For further information contact CRM Sales, 
Instrnctians for Use: 
Primary usage of this CRM is in neat form or dituted s d y  witb 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 analytcs and contain 
s t a . W m  spprPpriatc fix the period of intended use. 7ht CRM can also be r~sed as 8 spike or with 8 spike, again With 
appropriate compatiiility umsiddons. All sohtions should be thoroughly mixed, by shaking, prior to use and never 
pipetted diractly from the bottle. All surfhces that m a  in c u m  with the SOIU~~QII must be thoroughly cleaned and 
leached pnor to use. Dilutions should be performed only with Class A volmnetric glasswsn. 
Method of Preparation: 
Clean laboratory procedures and techaiqucs have been used throughout the preparation. All materials, equipment, 
~dytical hstrumeatution and personnel have been qualified prior to use. The highest purity acids appUcabk, 18 megohm, 
double deionized water, acid-leached triphinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
'Ihe Homogeneity ofthe CRM has been confhncd by procedures consistent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate Samples of the final, packaged material have been analyzed for the 
certified values by prowbres con&mt witb the intended use of the CRM. 
The mathematical expression kps% is employed to determine the sampling size 
S - nlative standard deviation in % for we component of the sample, (ie. The subsampling uncertainty) 
m - the subsampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confideace level) in a single 
detelminatictn 
Statistical estimator and Confidence limits: 
The cfltififd v&e 'x' listed on be reverse ofthis document is at the 95% kvd of confidence and can be expressed as 
X - x+/-U whtn X =True value (Labeled Value), U- Expanded uncertainty 
V w  where W is the coverage M o r  at tht 95% confidence level 
u, is obtained by combining the individual element standard uncrrtainty components 
Certification Traveler Report: 
MI cwtified values reported wem derived from Traveler Report (sptx Cntiprep's traceability documentation) identified by 
the lot number of this CRM. For further W o d o a  contact CRM Sales. 
Legal Notice: 
SPEX Certiprep rdemce materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who me trained in appropriate proccehuzs. No claims against SPEX CkrtPmp, Inc. of any kiad 
whatSOe~er, whether based on h a c b  of warranty, alleged negligence, or otherwise, with .respect to this RM shall be geater 
than the purchase price. In no event shall SEX Certihp, Inc. be Liable for any loss of profits or any incidental, sptcial, or 

IS0 9000 

- 

and ucr: b? 

cansequemtialdamaga. - *  
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Catalog Number: ICV-2C Lot NO.: 24-85AS 
Description : 
Matrix: 5% Nitric Acid 

Initial Calibration Verification Standard 11 

This &$SURWNC]E @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic histrumelitation such as 
ICPOES, DCP, AA, iCfMS, 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 coacentixttion. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysh by K P  Spectrometer: 

Element Labeled Measured NXST 
(mu&) ( W m  S W  

As 500 497.85 3103a 
Pb 500 495.41 3128 
Se 500 501.98 3149 
TL 500 501.89 3158 
Cd 100 99.77 3108 

Spex Reference Muiti: Lot #4-51BDREF, 15-39AS, 11-173AS 

e.’; 

Balances are calibrated regularly with weight sets hceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the avewe of all the certified 
concentrations with no single element exceeding +/- 2%. This includes uncertainty o f  
measurements and other effects, such as transpiration losses. This guarantee is valid for a period 
of one year fkom the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. . .  

Q 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been pwwd and certified under an IS0 900 Z system consistent with the followhg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifying Uncertahty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines €or the production of rcference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NET Technical Note 1297 
l?.AC-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 SPEW CertiPrep from prequalified vendors as per IS0 9000 
guidelines, Vendor identifications are proprietary, however sources of ali materials used-in the preparation and tcsting 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 witfi matrix of a purity at or greater than the purity ofthe 
orighal matrix solution. If dilution i s  required the diluent must be compatible with all certified analytes and contain 
stabilizets appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again witb 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fiorn the both. All surfaces that come in contact with the solution must be thoroughly clewed and 
leached prior to use. Dilutions should be performed only with Class A volumetric glasswan. 
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 confuptcd by procedures consistent with IS0 guide 1 7025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged mPterial have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k-s’rn is employed to determine the sampling sire 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m =: the sub-sampling mass 
ks L mass of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) jn a single 
de termmadon 
statistical estimator and Confidence b i t s :  
The C M M  value ‘x’ liatcd on the mvefse of this document is at the 95% Icvcl of confidence and can be expressed 8s 
x = X+/-W where X =True vdue (Labeled Value), We Expanded uncertainty 
U=k& where b 2  is the coverage fiictor at the 95% confidence level 
U, is obtained by combining the individual etcmcnt standard uncwtainty components Q, and ucl ~ Z U ?  
Certification Traveler Report: 
All certified values reported were derived fbm Traveler Report (Spex CertlFrep’s traceability documentation) identified by 
the lot number of this CRM. For Wer infmation contact CRM Sales. 
Legal Notice: 
s p a  ChtSrcp 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 procsdures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based an breach of warranty, alleged negliggce, or othmise, with rtspect to this RM shdl be w t e r  
than the purchase price, In no went shall VEX C e r t i p ,  Inc. be liable for any loss of profits or any incidenul, specid, or 
consequential damages. 

- 

203 Norcross Avenue * Metuchen, N] 08840 USA 
732-549-7144 1 -800-LAB-SPEX Fax: 732-603-9647 

CRMSales@spexcsp.com www.spexcsp.com 
Always Providing Superior Qualify. . . Unparalleled Servicw 

Q 2000 SPEX CertiPrep, Inc. 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com
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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 iehigh avenue, suite 4, lakewood, nj 08701 us8 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.h/standards.com 

c e r t i f i c a t e  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 (CRM) Manufacturer: 
Certificate tC883-02. 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 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

OESCRLPTION OF CRM Custom-Grade ~ O O O O  p g h L  Aluminum in 5% ( a b )  t.INO3 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 10,020 f 40 pg/rnL 

Certified Density: 1.070 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: 
brtified Value 0 = 

Uncertainty (4) =-1Fli4 

Q= mal 

n = nurfber of me;lsuremnts 
IS = The sumnation d all sisnficant estirrated errors 
most cormmarethe arcrsfrmlnstrmntal measurmrtt, 
weighing dlution to volum, md the Mxed errcr reported on t he 
NlST SFaVl certificate uf analysis.) 

n XI = indkldual t ~ s ~ l t s  

The independent samples t-test was used to determine if there is agreement between the above assay methods et 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 
.3 "Property of the result of a measurement or the value of a standard whereby 11 can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons ail having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 

This IV product is Traceable to NET 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 snd volume dilution errors. 

4.1 Assay Method #l 10,020 f 40 yg1rnC 
ICP Assay NlST SRM 3101a Lot Number: 010808 

10,043 f 87 pg1mL 
EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.h/standards.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 Scab Corporation's master weights and are traceable to the National 
institute of Standards and Technology (NET). The NIST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NET test number is 822/260017-98. At1 analytical balances are calibrated every 4 months by Gemart Scale Cop. of 
South Amboy. The balances am calibrated with a dass 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98. 

4.3 THERMOMEER 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 NET Test Nos. and Std Nos.: 789543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 9032680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090 

4.4 GLASSWARE CALl8RATlON - 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-Fittered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

2 AI 

M Sb < 0.00202 

!!! As < 0.04032 

M Ba 0.04032 

- 0 Be 0.00017 

h! Bi < 0.00161 

- 0 €3 0.00975 

M Cd O.O-l210 

I! Ca 0.10166 

!!!! Ce 0.02016 

M cs 0.00121 

0 Cr 0.00581 

An co < 0.01210 

!!!! 0.02410 

!!!! Er < 0.02016 

M Eu e 0.01210 

M Gd C 0.00403 

M Ga 0.00403 

M Ge < 0.02419 

M Au < 0.01210 

M Hf < 0.00806 

M Ho 0.00202 

Q In c 0.03000 

M Ir < 0.02016 

- 0 Fe 0.00954 

M La , <  0.00202 

8 Li 0.00166 

!!d LU < 0.00161 

0 Mg 0.00685 

M Mn < 0.01613 

Q Hg < 0.00700 

b!! Mo < 0.00806 

M Nd 0.00806 

Q Ni c 0.00600 

M = 0.00202 

os 

M Pd 0.02016 

- 0 p 0.03000 

!!d Pt 0.00806 

!!!! Te -c 0.12095 

M Tb e 0.00121 

TI 0.00403 

!d Th 0.00403 

!d Tm 0.00161 

M Sn 0.02016 

0 Ti 0.00705 

!d w 0.04032 

h! u < 0.00806 

v 0.00806 

!!!! Yb 0.00403 

M y < 0.16126 

0 Zn 0.07676 

!!d CU 0.02419 M Pb < 0.01210 P K 0.01992 hn 7 a  0.02822 Zr 0.02016 
M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by GP-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 analyticat methods 
For the preparation of Working reference samples" 
For interference studies and the determinatlon 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 

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. 

HONOGENEIP/ - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

tO.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recog n ked 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 JQ Net m t  ional cadi fication 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). FF~RW (AFAQ), Germany (WS), Greece (ELOT). 
Hungary (MSrr), 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 A2LA Certificate Number 883.03 
10.2 ISOllEL 17025 - 1999 "General kequirements for the Competence of Testing and Calibration" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
Reference Matehats Production - Accredited A2LA Certificate Number 883.02 

AZLA Mutual RecognWn 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 (NVCAP) (ICE30 ES) 

10.4 1 OCFRSO Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utliization Facilities 

10.5 10CFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD45662A [Obsolete~Obsewed) 



13.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 
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11,l IV Shelf Ufe - 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 Me is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSP01020) of chemicalty-stable solutions performed at Inorganic Ventures I IV tabs 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 sheN l i i  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. 
tnorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: January 23, 2004 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared 8y: JoAnn Struthen, QA Administrative Assistant 

. I 
Katalin Le, QC Manager J-A- - L  

Certlftcate Approved By: 

Certifying Officer: Pad Gaines, Chemist, Senior Technical Director 



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, n] 087M usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com 9 website: www.lvstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
9.0 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($), 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-Grads loo00 pg/mL Calcium in 1.4% (abs) HNCb 2.0 

The Certified Value is based upon the most precise method used to analyze this CRM. The fo16wing equations are used in the 
calcubtlon of the cenled value and the uncertainty: 
Otlrtfied V a b  0 = 

Uwtainly (2) =J&zmRa 

o= rrrean 

n =  nwrberdmeasurewents 
QS = The sumnadkm d all significad estlrreted e m s  
(Most c o m n  are the errasfrominstrmntal m m  
welghhg, dlutlontovolure, dtheflxederrureportedwrthe 
NlsT SFWl Cemtcate aimat!!*) 

n XJ = lndlvidual rsaJRs 

w 

The independent samples t-test was used to determine If there is agreement between the above assay methods at the 95% 
conftdence Interval. Both methods were compared and showed agreement within the stated uncertainties. Thi agreement is a 
confbtnatlon of the accuracy of this CRM. 

TRACEABILlrY TO NlST AND VALUES OBTAINED 8 Y  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 krtemetional standards, through an unhken chain of comparisons all having stated uncertalntles.” (1SO VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NfST SRMa. The uncertahtks for each certified value are 
reporled, taking into account the SRM uncertainty error and the measurement. weighing and volume dllutlon m. 

4.0 

4.1 - AssayMethodIl 9968 * I 8  yg1mL 

9973 5 25 pg1mL 
ICP Assay NlST SRM 310% Lot Number: 000622 

EDTA NlST S M  928 Lot Number: 880710 
A-Y Method #2 

mailto:ivsales@ivstandards.com
http://www.lvstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMMM)l, 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 822126001'1-98. All analytical balances are calibrated every 4 months by Gemert Scale Cow. of 
South Amboy. The balances are calibrated with a class I and/or class 2 analytical weigM set. These weghtg are tested 
annually by a NlST I NMAP accredited calibration lab. The NlST test number k 822CBOO17-98, 

THERMOMETER CAUBRAllON - The thermometers used in the detemhatlon of the fmal densities are calibrated vs standard 
themnometer No. 903-2680 which was certtfired in accordance with !he prooedures ou#lned by ASTM E7787 and NIST 
Monograph 150 wing NlST Test Nos. and Std Nos.: 769543,217368/769543,217368P14452,17624OP14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated YS standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 34%-002 iS used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURIT1ES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-AIIS. The result from the most sensitive 
method for each element, is reported below. Sotutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efhdent for the removal of particles down to 0.3 pm. 

M DY < 0.03067 

M Er 0.02556 

M Eu < 0.01533 

M Gd 0.00511 

!!d Ga < 0.00511 

bB 0,03067 

M Au 0.01533 

M Hf < 0.01022 

M Ho < 0.00256 

Q In < 0.00zoo 
M Ir 0.02556 

9 Fe < 0.00110 

M La 0.00256 

!!d f% < 0.01533 

Q ti o.oooif 

M Lu c o . 0 0 2 ~  

e Mg 0.03453 

P Mn 0.00030 

Q Hg < 0.01100 

M Mo e 0.01022 

M Nd < 0.01022 

Q N1 4 0.00230 

M Nb e 0.00256 

- R OS 

M Pd 0.02556 

Q P e 0.00480 

M et < 0.01022 

Q K < 0.00170 
0 - Checked by ICP-OES i - Spectral Interference 

M Pr 0.00153 

h!! 0.00511 

b! Rh 0.00511 

M Rb 0.00511 

M Ru 0.01022 

89 Sm c o.oo5ia 

9 sc < 0.00002 

Q Se < 0.00629 

!2 si 0.00253 

M 4 l  < 0.01022 

Q Na < 0.00010 

Q Sr 0.02021 

Q S o.oiom 
M Ta < 0.03578 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical Instruments including but not limited to the following: 

For the validation of analytical methods 
For the preparetion of "working referem samples" 
For interference studks and the determination of c o r d o n  coefficients 
For detection WmH and linearity studies 
For add'Mna1 intended uses, contact N Technical Staff 

ICP-MS, ICPUES, FAAS, GFAA, XRF, and OCP 

* M u 0.01022 

Q v c 0.00090 

M Yb 0.00511 

!d y < 0.20444 

Q 0.02232 

!!!! < 0.02556 
8 - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE NlATERlAL 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saffey Data sheet for information regarding this CRM. 

9.0 HOMOGENEITY - This solution was mixed a m d i n g  to procedure N-MPM-004 and is guarantaed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 900l:POOO Quality Management System Registration - QM1 Certificate Number O I O W  
Recognbted bv: 
Registrar Accreditation Board (ANSIWB) 
Standards Counal of Canada (SCC) 
Out& Council for Accreditation (RVA} 
Entidad Mexican8 de Aaeditecion, a.c.(EMA) 
Members of IQ Net Inteq&tJona I Certlflcatlpn NetwqLh: 
Argentina (IRAM), Australia (QAS), AusMa (OQS), Belgium (Avlnter) , Brazil (FCAV), Canada (QMI), Hong  Kong (HKW), 
Columbia (ICONTEC), Czech Republic (COS), Denmark (DS), Flnland (SFS), France (MAU), Genany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Nomay (NCS). 
Poland PCBC , Port al (APCER Singapom (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredlted A2LA Certificate Number 883.01 
10.2 lSOllE& 1702b - 19#%eneral kquirements for the Competenco of Testing and Calibration" 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of f3eference Material Produced - Reference Materials Production - Accredlted MIA Certifimte Number 883.02 
A2LA Mutuat Recoanition Agmment Partners: . 
Australia (NATA), Austria (BmwA), 8elgiwn (BELTEST) (BKO-OBE), Canada (SCC), Chhese Tabel (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), How Kong (HKAS, lrebnd (NAB), Italy (Srrc) 
(SINAL), Japan (JAB) (JNLA}, Republic of Korea (KOLAS), The Netheriands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (WLAP} (ICBO ES) 

10.4 10CFRSO Appendix 6 - Nuclear Regulatory Commission - Domestlc Licensing of Production and utilization Focllitles 

10.5 1 OCFR2l - Nuclear R8gUlatOfy Commlsslon - Reporting Defect3 and Non-Compflance 

10.6 MlLSTD45662A (ObsoleWObstrved) 
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11 .O DATE OF CERTlFlCAllON AND PERIOD OF VALIDIN 

11.1 N Shelf Me - The period of time during which the concentration of the analyte(s) in 8 properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored condKions wi8 remain within the specified uncertainty 
range. Shelf ltfe is llmlted primarily by transpiration (loss of water from the solution) and Infrequently, by chemical instabiiity. 
Transplration studies (PSP01020) of chemically-stable solutions petformed at tnorganicVentures / N Labs indicate a CRM 
shelf-life of four years for sdutions packaged in 500-mL low density polyethylene bottles. When stored under spacial 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 shwjd 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 He. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expitation date. 

12.0 NAMES AND SIGNATURES OF CERTiFYlNG OFFICERS 

Cartfficate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Kataiin Le, QC Supervisor 

Certifying m c e r :  Pad Gainets, Chemist, Senior Technical Diredor 
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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 us8 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-maii: ivsales@ivstandards.com website: www.ivstandards.com E certr ' f icate of a n a l y s i s  
e 

1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I N Labs is an I S 0  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 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1 0 0 0 ~  pg/rnL Iron In 3.5% {abs) HNO3 

Catalog Number: 

Starting Material: Fe metal 
Starting Material Purity (%): gg.gggsg 

CGFE10-I, CGFEI 0-2, and CGFE10-5 

Lot Number: W-FE03030 

Certified Density: 1,050 g/mL (measured at 22" C) 

The Cerlified Value is based upon the most pracise method used to anaiyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
Certified Value = g& (ql= mean 

n x1= inmidual resuus 

w= 
n =  n u w b c w o f m m t s  
ES = The swmtion d all Significant &lrrated erms 
(Most c m n  arethe erru'rsfromlnsZruwr#lal memrerrerd, 
weighing, dilutionto vdwe, and the fimd errw reported ont he 
NlsT Wd certificate of mbsis.) 

Uncertairiy (2) = 21&slYIiR 

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 uncertainfies. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
C Property of the result of a measurement or the value of a standard whereby ft 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 6.1 0) 
E This IV product is Traceable to NIST via direct comparison to NlST SRMs. The uncertainties for each csr t i id  value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method M 10,031 f 33 p~1mL 

10,046 f 25 pg/mL 
ICP Assay NlST SRM 3126a Lot Number: OOO606 

h a y  Method #2 

EDTA NlST SRM 928 Lot Number: 88071 0 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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M Pr < 0.00121 

& Re < 0.00402 

M Rh 0.00402 

M Rb 0.00402 

- 

- 
- M Ru o.ocm04 

- M Sm e 0.00402 

M Sc e 0.04022 

M Se c 0.03218 

- 
- 
Q si c 0.OlOM) 

M Ag e 0.00804 

- 0 Na 0.00776 

c M Sr 0.00201 

0 S 0.07200 l -  

4.2 BALANCE CALlBrZAnON - All balances are checked daily using In-house pracedure number 6-IMM-001. The weights 
med for testing are annually compared to Gemart Scale Corporation's mastef Wts and are traceable to the National 
institute of Standards and Techndogy (NIST). The NIST Traceability numbers are 692476 - Class 1 and 682476A - Class 2. 
The NtST test number is 82Z260017-98. All analytical batances are calibrated every 4 months by Gerhart Scale C ~ J .  of 
Swth Amboy, The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NIST test number Is 822/280017-98. 0 

4.3 THERMOMETER CALIBRATION - The themmeten u88d In the determination of the final densities are caltkated vs standard 
thermometer No. 903-2680 which was certified In accordance with the procedures outlined by ASTM €77.87 and NIST 
Mcmograph 150 using NIST Test Nos. and SW Nos.: 769543,217368/769543,217368/P~4452,17624O/P14452,176240. The 
In-house procedure No. is 2-QEooI .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NIST test report Nos. 811/258522,871/2557078, and 236090. 

4.4 GLASSWARE CAtt8RATlON - In-house procadwe 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quallty control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DWERMINED BY lCPlMS AND ICPIOES IN pglrnL 
Custom-Grade solutions are tested for trace metaUic Impuribs by Axial ICP-OES and ICP-MS. The result from !he most sensitive 
method for each element, Is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filler is 99.9985% effldent for the removal of partrcles down to 0.3 pm. 

- 0 AI < 0.00270 

- M Sb < 0,00201 

- M As 0,04022 

- M Ba c: 0.04022 

- 0 Be <. 0.00005 

- M 5i = 0.00161 

- 0 B e 0.00090 

- M Cd 0.01207 

- 0 Ca 0.00281 

-... M Ce < 0,02011 

- M Cs < O.OOt21 

@ Cr e 0.02011 

-.. 0 co < 0.00110 

- M Dy 0,02413 

M Er 0.02011 

- M Eu 0.01207 

c 

M Gd < 0.004502 - 
M Ga < 0.00402 

1 G e  

- M Au c. 0.01207 

- 

M Hf *: 0.00604 - 
-., M Ho c 0.00201 

M In < 0.04022 

- M Ir < 0.02011 

- 8 Fe 

M La < 0.00201 

- 

- 

0 H < O.ooOo3 

M Lu < 0.00161 

- 
- 
0 Mg 0.00006 

- 0 Mn 0.02000 

0 Hg < 0.01100 

. E Mo e 0.00804 

M Nd < 0.00804 

I 0 Ni e 0.05OOo 

..- 

.cc 

- M Nb 0.00201 

- n Os 

M Pd 0.02011 - 
! P  

- M Pt < 0.00804 

- M Te e 0.12066 

M Tb O.OOi21 - 
y n < 0.00402 

- M 7% < 0.00402 

- M Tm 0.00161 

- M Sn 0.02011 

- M Ti < 020109 

- M W c 0.04022 

- M U * 0.00804 

c M V < 0.00804 

- M Yb e 0.004M 

M Y < 0,18087 

0 K < 0.00170 M Ta < 0.02815 - M Zr 0.02011 

0 - Cheeked by ICP-OES I - SpcM'Interfemnce n - Not Checked For 
- M Cu < 0.02413 -.. M W < 0.01207 -L 

M - Checked by ICP-MS s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analyUcai Instruments Including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF. and DCP 
For the validation of ana\yticel methods 
For the pmparalon of "worWng reference samples' 
For Interference studies and the determination a f  Con'BCUon coeffidents 
For detection limit and Ilnearfty studles 
For addltkmal intended USBS, wted N Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 HAZARDOUS INFORMATION - Please refer to the endosed Material $alley Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This sdlutlon was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 8001:2000 Quality Management System Registration - QMl Certificate Number OlOlOS 
Recognized by: 
Registrar Accreditation (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accredltatlon ( M A )  
EnUdad Mexicana de Acreck'taclon, e.c.(EMA) 
Members of IQ Net lnterrutlonal Certification Network: 
Argentina (IRAM), Austra!ia (QAS), AusMa (m), Belgium (Avinter) , Bm%lI (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech RepubUc (CQS), Denmark (DS), Finland (SFS), France (AFAU), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (Sit), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netheriands (KEMA), Norway (NCS), 
Poland PCBC PaWgal (APCER Singapore (PSB), Slovenla (SKI), Spain (AENOR , Swlherland (SQS) 

- Chemlcsl Testing - AccredRed A2LA Certificate Number 883.O'l 
10.2 I S O d  17025' ,, 1999 "General k q u l r e ~ n t r  for the Competence of testing and Calibratbil" 

q0.3 1SOIIEC Guide 34 - 2000 "General RequirwnentS far the Competence of Reference Material Producers" - Reference Matedals Production - Accredited AZLA Ccrtlficste Number 8B3.02 
AZIA Mutual RecognHlon Agreement Psrtnerrr: 
Australia (NATA), Austda (BrnwA), Belgium (BELTEST) (BKO-OB€), Canada (SCC), Chinese Taipei (CNLA), h e c h  Republlc 
(NAO), Denmark (OANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS. Ireland (NAB), Italy (SIT) 
(SINAL). Japan [JAB) (JNLA), RepuMic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IW), Singapore (SAGSINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdm (UKAS) 
end United States (MILAP) (IC60 ES) 

10.4 1 OCFRSO Appendix B - Nuclear Regulatory Commbslon - Domestic Licensing of Production and Wllratlon facilities 

10.5 IOCFRZl - Nuclear Regulatory Commltston - Reporting Wects and Non.Complla~;e 

10.8 MIlSTD45662A (Obsolete1obse~) 



010143 
I 1  .O DATE OF CERTIFICATION AND PERIOD OF VAlIDrrY 

91.1 N Shelf Life - The period of time during which the amcentration of the analyte(s) In a pro~erly packaged, unopened, and 
unused standard stwed under environmentally contrdkd and monitored conditions wlli remain within the spedfled uncertainty 
range. Shelf life is limited primarily by transplration (loss of water from the sdution) and infrequently. by chemical instabillty. 
Transpiration studies (P-SPOl020) of chemically-stable sdutlons performed at Inorganic Ventures / IV Labs Micate a CRM 
shelf-life of four years for solutions packaged in m0-mL low density polyethylene bottles. When stored under speclal conditions 
that mkirmke transpiration and Instability, the shelf Life can be extended past this llmit. 

11.2 Explratlon Date - The date after which a CRM should not be wed. Rootine laboratory use of a CRM increases transpiration 
losses and the chance of contamination whlch affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federa! regulatory agencies' recommendations that solution standards be 
asslgned a one-year expiration date. 

Certification Date: March 2o12003 

ExpitatSon Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Sbvthers, QA Admlnlstrative Assistant 

certificate BY: KataHn Le, QC Supervisor - L  

CerHtylng officer: Paul Gaines, Chemist, Senior Technlcal 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 Lo, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e -mail : ivsales@ivstandard s . corn we bsite: www. ivstandar ds . corn 

cer t i f i ca te  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 #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 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 10000 pghL Potassium In I .4% (abs) HNO3 

Catalog N urn ber: 

Starting Material: UNO3 
Starting Material Purity (%): 99.997230 
Starting Material Lot No K18J19 
Matrix: 

CGKl O-1 , CGKlO-2, and CGKl O-5 
~ o t  Number: WaK02111 

DATE: R E E  I 

1*4y0 (abs) 
3.0 CERTIFIED VALUES AND UNCERTAINTIES 

0 Certified Concentration: 9930 f 9 pg/mL 

Certified Density: I .024 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 44 = (ql= MBan 

n = rnu?-ber of tmsuwents 
193 = lhe mmtiw, d all signilkant estinated ems 
(Most c o r n  are the errasfrominstrurental memenerrt, 
weighing, dSMion to v d w e ,  ad the fmed mol reported on t he 
NfEir 8aw ceMkde d analfds.) 

n XI= indivw reas 

nm 
Uncertainty ($ ==#Iw 

The independent samples t-test was used to determine if there is agreement between the a b  assay methods at the 95% 
confidence Intend. Both methods were compared and showed agreement wlthln the stated uncertainties. This agreement is a 
cbriflrmatlan of the accuracy of this CRM. 

4.0 ' TRACEABltIN TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
IJ 'Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
national or intematbnal standards, through an unbroken chain of comparlsons all havlng stated uncertaindes." (IS0 VIM, 2nd 
ed., 1993, definitbn 6.10) 

ThtS IV product Is Traceable to NlST via dlrect comparison to NlST SRMs. The uncertainties for each c e M  value are 
reported, takhg Into account the SRM uncertainty error and the measurement, weighing and volume dllution e m .  

4.1 Assay Method #I 9926 f 62 ~ g l r n t  
ICP Assay NlST SRM 3141a Lot Number: 891312 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 

m a y  "i #2 9930 f 9 pglmL 
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4.2 

4.3 

4.4 

BALANCE CALl8RATlON - An baiances are checked daily using in-house procedure number 61MM-001. The weights 
used for testing am annually compared to Gerharl Scale Corporation's master weights and are traaable to the Nationel 
Institute of Standards and Techlogy (NIST). The NlST TraceaMHty numbers are 692476 - Class 1 and 69247814 - Class 2. 
The NlST test number is 822/260017-96, All analytical balances are callbratttd every 4 months by Gerhart Scab Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights am tested 
annually by a NlST I NVUP acaedlted calibration lab. The NIST test number ls 822l260017-98. 

'IWERMOMETER CALIBRATION - The thermometers used In the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 whi i  was cerUfled In accordance with the procedures outllned by ASTM E7747 and NiST 
Monograph 150 using NiST Test Nos. and Std Nos.: 769543,217368/769543,2~7368/P14452,176240P14452,176240. The 
in-house procedure No, is 2-QC-001 .Thermometers which am not calibrated vs standard themeter  No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and N l S l  test report Nos. 81 1/258522,81 Il2557078, and 2360. 

GLASSWARE CALIBRATION - in-houw procedure 3-QC-002 is wed to calibrate all Class A Glassware used in the 
manufactwe and quality Gontrol of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DfZ"ERM1NEO BY ICPIMS AND ICP-OES IN VghL 
Custom-Grade sdutlons are tested for trace metalilc lmpudtks by Axial ICP-OES and ICP-MS. The result b n  the most sensitive 
method fof each element, is reported below, Wutions tested by ICP-MS were analyzed In an UCPA-Filtered Clean Room. An 
ULPA-Fdter is 99.9985% effrdent for the removal of partides down to 0.3 urn. 

L 0 A! c 0.00090 

- M Sb 0.00200 

M As < 0.03999 

- )rA B8 < 0.03999 

0 Be 0.00020 

- M BI 0.00160 

- 0 B < 0.00060 

'- M Cd < 0.01200 

- 

- 0 Ca 0.00075 

- M Ce c 0.02000 

.c M C8 0 . ~ 1 ~  

- M Cr < 0.02000 

M Co 0.01200 

- M Cu < 0.02400 

M - checked by ICP-MS 

!vJ Dy 0.02400 

- M Et c 0.02WO 

&J Eu < 0.01200 

- M Gd c 0.00400 

- M GR 0.00409 

Q Ge 0.00150 

- 0 Au 0.00300 

M Hf < 0.00800 

- M Ho 4 0.00200 

- M fn e 0.03999 

- M Ir < 0.O2000 

L 0 Fe 0.00212 

- M ta C 0.00200 

- M Pb C 0.01200 

- 

.I 0 Li 0.00003 

- M Lu c 0.00160 

Q Mg 0.00100 

0 Mn < 0.00003 

- 0 Hg < 0.01500 

- M M b  < V.00800 

M Nd 0.00800 

O_ Ni < 0.00230 

M Nb 0.00200 

- n Os 

M Pd < 0.02000 

- 

- 

- 
- 0 P < 0.00250 

- M Pt 0.00800 

- S K  
0 - Checked by ICP-OES i - Spectral Interference 

- M Pr < 0.00120 

M Re c 0.00400 

Rh c 0.00400 
- 
- M Rb 0.49948 

- M Ru 0,00800 

- M Sm 0,00400 

- 0 sc < 0.00002 

0 Se 0.05000 

- 0 Si < 0.00340 

- M Ag < 0.00800 

- 0 Na 0,21730 

M Sr c 0.00200 

c 0 S < 0.07200 

M Ta c 0.02800 

n - Not Checked For 

- 

- 

- 

- M Te e 0.11998 

M Tb c 0.00120 

- M TI c 0.00400 

M Th e 0.00400 

- M Trn 0.00160 

- M Sn < 0.02000 

0 Ti < 0.00070 

- M W < 0.03999 

M U 0,00800 

- 

- 

I 

- 
- 0 v 0.00090 

M Yb < 0.00400 

M Y C 0.15998 

0 zn 0.00050 

M Zt C 0.02OOO 

- 
- 
c 

- 

e 

s - Solution Standard Element 

6.0 ' INTENDED USE 
For the callbration of analytlcai insbuments including but not iimlted to the fotMng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
Fat the preparation of 'tvorktng reference samples" 
For interference studies and the determination of cwrectlon coeffidents 
For detection limft and linearity studies 
For additional intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 



8.0 

9.0 

10.0 

11.0 
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HAZARDOUS INFORMATION - Piease refer to the endosed Material hftey Data sheet for information regarding this CRM. 

HOMOGENEn7( - This solution was mixed according to procedure IV-MPM-004 and Is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001:2000 Quality Management System Rqlrtration - QMI Certificate Number 010105 
Recognized by: 
Registrar A d i t a d o n  Board (ANSI-Mf3) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acmditacion, a.c.(EMA) 
Members of IQ Net lnternatlonal CeMcatlon Network: 
Argentina (RAM). Australia (QAS), Austria (OQS), Belgium (Avtnter) , Brazil (FCAV], Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONEC), 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), 
Poland PCBC Port al (APCER Slngapore (PSB), Slovenla (SIQ), Spain (AENOR), Switzerland (SQS) 
I S O d  1 7 O d  - 19#"Geneml kequlrements for the Competence of Testlng and Calibration" 
- Chemical Testing - Accredited A2LA Certificate Number 883.01 

ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producersn 
- Reference Materials Production - Accredlted A2LA Certlflcate Number 883.02 
A2LA Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNtA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), ltaiy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea [KCWAS), The Netherlands (RvA), New Eealand (IN), Norway (NA), 
Portugal (IPQ), Slngapore (SACSINGLAS), Spaln (ENAC), Sweden (SWEDAC), Switrerlend (SAS), United Kingdom (UKAS) 
and Udted States ( W P )  (IC60 ES) 

1UCFRSO Appendix E - Nuclear Regulatory Commission - Oomestlc Lictnslng of Production and Utilization Facilities 

lOCFR21 - Nuclear Regulatory Commission - Reportlng Defects and Non-Cornpliance 

MlLSTD45662A (ObsoletdObserved) 

DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shetf Llfe - The period of time during which the concenlratlon of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally conbolled and monltoied conditions will remain wlthln the spedfied uncertainty 
range. Shetf life is limited primarily by tfansplratlon (loss of water from the solubion) and Infrequently, by chemical instability. 
Transpiration studies (P-SPOt020) of chemlcally-stable sdutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-llfe of four years far solutions packaged In 500-mL low density polyethykne bottles. When stored under m a l  conditions 
that minlmize transpiration and InstaMlity, the shelf life can be extended past this Ihlf. 

11 2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiratlon 
losses and the chance of mntaminatlon which aflect the integrity of the CRM and Hmit Its useful life. 
Inorganic Ventures I Iv Labs concurs with state and federal regulatory agendes' recommendations that solutlon standards be 
assigned a one-year explratlon date. 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: John Struthers, QA Adrninlstfabive Assistant 

CdificaW Approved BY: Katalin Le, QC Supervisor 

Certiiying 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  1 i v  l 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: iYsales@ivstandards.com * website: www.ivstandards.com 

certificate of a n a l y s i s  
I .o 

2.0 

3.0 

4.0 

lnorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate R83-02. 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 iabel(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 StaUsical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 pghL Magnesium in 1.4% (abs) HN03 

Certlfted Density: 1.051 g/mL (measured at 22" C) 

The Certified Vakie is the instrument analysis value. The following equations are used in the celculation of the certified value and 
the uncertainty: 
certrd Vdue 6;) = & 09 = mwl 

n =  wfbercfmasmmnts 

(Most c o r n  am the msfromk\strwentd measurearr#8, 
w e l g m  dUion to vokars, and tne fbtecl erru reported on t he 
NW aa mmicate d Enatysis,) 

n XI= indkwusl rews 
uncertainty =-e = The swrmation d all stgn#icant estingted erms 

The independent samples t-test was usad to determine if there k; agreement between the above assay methods at the 95% 
confidence interval. 80th mefhods wem compared and showed agreement within the stated uncertainties. This agreement IS a 
confirmation of ha accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
12 '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 stsndards, through an unbroken Chain Of CompatiSOnS ail having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
c7 This IV m u d  is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncartalnty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 10,039 f 31 VglmL 

10,079 f 21 ClglrnL 
ICP Assay NlST SRM 31 31 a Lot Number: gel107 

Assay Method P2 

EDTA NlST SRM 926 Lot Number: 88071 0 

mailto:iYsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

M Te 0.18ooz 

- Tb 0.00180 

M f l  < 0.00600 

M Th < 0.00600 

M Tm 0.00240 

M Sn 0.03000 

Q Ti 0.09765 

M w < u.06001 

- M lJ 0.01200 

na v o.0120a 

- M Yb < 0,00600 

1 M y 0.02021 

Q Zn 0.00572 

BALANCE CALIBRATION - All balances are checked daily uslng in-house procedure number 6-IMM-004. The weights 
used for testing are annuaHy 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 NET test number is 82Z260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances afe calibrated with a dass 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NLST I N W P  accredited calibration lab. The NIST test number is 8221260017-98. 

THERMOMETER CALIBRATION - The thennometers used In the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certifed in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NLST Test Nos. and Std Nos.: 769543,217368l769543,217368P14452.176240/P14452,176240. The 
in-house procedure No. is Z-QC-001 .Thermometers which are not calibrated vs stsndatd thennometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 119016,471047 and NIST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CAUBRATION - Inhouse 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 tCPIOES IN g@mL 
CuSlm-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each ebrnent, is reported below. Solutions tested by 1CP-MS were analyzed in an ULPA-FAered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 urn. 

AI 0.04714 

!!4! Sb 0.00300 

!4 As < 0.o8001 

M Ba 0.o6001 

P Be ' <  0.00017 

M 5i < 0.00240 

0 0.00303 

&! Cd < 0.01800 

- 0 Ca 0.14984 

- M ce e 0.03000 

M CS < 0.00180 

0 Cr 0.02189 

!$! C O  0.01800 

- 0 CU 0.00674 
M - Checked by ICP-MS 0 - Checked by ICP-OES 1 - Spectral Interference 

!d Pr 0.00180 

M Re o.oo6O0 

M Rh 0.906oO 

Ild Rb < 0.00600 

!!A 0.01200 

M Sm 0.00600 

M sc < 0.06001 

M Se c 0.04801 

K Ag 0.01200 

M Sr o.00300 

g s  

M Ta 0.04201 

- 0 si 0.02357 

- 0 Na 0.02189 

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 OCF 
For the validation of analytical methods 
For the preparation of W i n g  reference samples" 
For interference studies and the determination of corredlon coefficients 
For detection limit and linearity studii 
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 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATlON 

10.1 Is0 001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Rscognlzed by: 
Reglsbrr Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acredltacion, a.c.(EMA) 
Members of lQ Net lnte rnational Certification Netwo&: 
Argentina ( IM) ,  Australia (QAS), Austfia (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hcng Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), IreQnd (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KE 
Poland PCBC), Portu a1 (APCER Singapore (PSB), Slovenla (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2lA Certificate Number 883.01 
10.2 ISO/lE& 17026 - 19d"Oeneral R'equiremcnts for the Competence of Testing and Calibrablon" 

10.3 ISO/lEC Guide 34 - 2000 "Genera! Requlremenb for the Competence of Reference Materlal Producers" - Reference Materials Production - Accredited A2LA Certificate Number 683.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OW), Canada (SCC), Chinese Taipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, lrehnd (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), N e w  Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UK4S) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFR60 Appendix 8 Nuclear Regulstory Commission - Oomestic Licensing of Production and Utlllzatlon Facilities 

10.5 lOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-ComplIance 

10.6 MI L-STM6662A (ObsoleWObserved) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 -1 IV Shelf Life - The perlod of time during which the concentration of the analyte(s) In a properly packaged, unopened, and 
unused standatd stored under environmentally controlled and monitored condiions will remain W i n  the spedfied uncertainty 
range. Shew life is limited primarily by transpiration (loss of water from the sdution) and infrequently, by chemical instabitity. 
Transpiration studies (F-SP01020) of chemically-stable SOlUtiOnS,~rf~ed at Inorganic Ventures I IV labs indicate a CRM 
sheif-life of four years for solutlons packaged in 5 0 h L  low density polyethylene bottles. When stored under special conditions 
that minbntze transpiration and instability, the shetf life can be extended past thtS 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 fntegrity 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: April 15, 2004 
Expiration Date: 

qEm 
1 O 2 005- 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certfficate Prepared By: JoAnn Struthen, QA Administrative Assistant 

w- &+ 
Certificate APProvd BY: Ka?aW Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Dimtor 
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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 iehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsatesQivstandards.com website: www.ivstandards.com W c e r f i f i c a t e  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures 1 N Labs Is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #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 Principies." 

DESCRIPTlON OF CRM Custorn-Gfade 10000 VglrnL Sodlum in 1.4% (abs) HN03 

Cabkg Number: 

Starting Material: Na2C03 

Starting Material Lot No 42063 
Matrix: 

CGNA10-1, CGNAIO-2, and CGNAIO-5 
Lot Number: W-NA03010 

Starting Material Purity (Oh): g~,ggg81g 1 NORl3AN I LABS/ RADCHEM LABS%bc> 
DATE RECE I VED : _ _ _ _  ?XL3-?&% ______  . 
DATE E x P x r;'ED : _ _ _ _ _  gs&\~ans.-m- 
I NORG : ,-%X pa 2 ---E.23Il - - I C  

l e 4 %  (abs) HN03 DATE OPENED: bJlfib3- - 
CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 10,006 f 6 ps/mL 

Certified Density: 1.032 glmL (measured at 22" C) 

The Certified Value is based upon the most precjse method used to analyze this CRh4. The following equations are used in the 
calculation of the certified value and the uncertainty: 
Mlf ied Value 0 = 

W r t a i r t y  (9 = 2lbas,Yica 

Ql= me#\ 

n = rmnt3er d masxemts 
18 = Ths aarmatkn d all @plfkart estlrrated erms 
(Most c m n  are the ermsfmlnstrurrental measurerent, 
weighw diMion to vdum, ard the flxed Bra reported m t he 
Nm 8F1M cettrkde d anavfis.) 

n k= Irrdkwresults 

@I1" 

The independent samples t-test was used lo determine if there is agreement between the above assay methods at the 95% 
mfidencg interval, Both methods were compared and showed agreement within the stated UncedtalntiW. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILtTY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
C '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 en unbroken chsrkl of camparisone all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definltlon 6.10) 
0 This IV produd is Traceable to NlST via direct comparison to NlST SRMs, The uncertainties for each cerb'fed value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution emrs. 

4.1 Assay Method #l 10,006 f 6 pglmL 
Gravimetric NET SRM Lot Number. See Sec. 4.2 

ICP Assay NlSt SRM 3152a Lot Number 990907 

Assay Method #2 '10,019 f 33 ygimL 

http://ivsatesQivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 5IMhMX)1, The weights 
used for testing are annualfy compared to Gemart Scale Corporation's master weights and are traceable to the Na(iona1 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 end 692476A - Class 2. 
The NIST test number is 82U260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. at 
South Amboy. The balances are calibrated with B class 1 and/or clesa 2 analytical weight Set. These welghts are tested 
annually by a NIST I N W P  accredited calibration lab. The NIST test number is 822126001 7-98. 

THERMOMETER CALIBRATION - The thermometers used in the detemination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in eccordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,2173681p14452,1762401P14452, 176240. The 
In-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identificath Nos. 92564, 119016,471047 and NIST test report Nos. 81 1/258522,81112557078, and 236090. 

GlASSWARE CALIBRATIOf4 - In-house procedum 3-QC-002 Is used to calibrate ell Class A Glassware used In the 
iIIanuf8dure and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC tMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN p@mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICF-OES and ICP-MS. Ther 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 Li e 0.00003 

M l.u < 0.00040 

e Mg o.oO01o 

0 Mn < o.OOOo3 

0 HS < 0.01500 

M 0.00200 

M Nd 0.00200 

9 Ni 0.00230 

M Nb c 0.00050 

R 0 s  

M Pd 0.00500 

p p < 0.04000 

M lJt 0.00200 

- 0 K 0.04OOo 
0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00030 

!!A Re 0.00100 

M fm 0.00t00 

M Rb = 0.00106 

M Ru < 0.00200 

M Sm 0.00100 

0 sc < 0.00002 

0 % c 0.05000 

0 Si 0.00340 

M Ag 0,00200 

- S Na 

!d Sr < 0.00050 

Q S 0.07200 

M Ta c 0.00700 
n - Not Checked For 

6.0 INTENDED USE 
for the cabration of analytical instruments including but not limited to the fobvhg: 
ICP-MS, tCP-OES, FMS, GFAA, XRF, and DCP 
For  the^ valMation of analytical methods 
For the preparation of %forking reference a a m ~ '  
For interference studis and the determination of correction coefficients 
For detection llmlt and lineatky studies 
For additional Intended uses, contact N Technical Staff 

!!d Te e 0.02998 

M Tb < 0.00030 

M TI 0.00100 

M Th < o.ooi00 
II Tm 0.00040 

h! Sn < 0.00500 

P Ti < 0.00070 

M w 0.00999 

!!! u 0.00200 

Q V 0.00090 

M yb < 0.00100 

M Y 0.03997 

Q Zn 0.00250 

M 0.00500 
s - Solution Standard Element 



8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Materiil Safiey Data sheet for infomatlon regarding this CRM. 

HOMOGENEITY - This solution was mked according to procedure N-MPM-004 and is guamnteed to be homogeneous. 

01015.2 10,O QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2090 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 Acrsditacion, a.c.(EMA) 
Members of IQ N-rnatr 'ma l  CertMcati on Networt$: 
Argentina (IRAM), Australia ((34s). Austria (OW), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Cze& Republic (CQS), Oenmark (DS), Finland (SFS), France (AFAQ), Germany @CIS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-W), Netherlands (KEMA), Norway (NCS), 
Pdand(PCBC), Portu al (APCER , Sin apore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2lA CertJficate Number 883.01 
10.2 ISOllEC 17026 - 199#"Geneml Aequkments for the Competence of Testing and Calibration" 

10.3 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Matertals Production -Accredited A2LA CerUficate Number 883.02 
A2U Mutual Recognltion Agrsement Partners: 
Australla (NATA), Austria (BmwA), Belgium (BELTEST) @KO-OBE), Canada (SCC), Chinese Taipei (MIA), Czech Republic 
(NAO), Denmark (DANAK), Flnland (FINAS), France (COF MC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAI), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (UWZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Untted States (NVLAP) (IC60 ES} 

10.4 lOCFR50 Appendix 8 - Nuclear Regulatory Commkslon - Domestlc Licensing of Production and Utilization Facilities 

10.5 1OCFR21 - Nuclear Regulatory Cornmlssion - Reporting Defects and Non-Compliance 

10.6 MlLS7P45662A (ObsoletelObsenred) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

1 I .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 transplratlon (loss of water from the solutbn) and infrequently, by chemical instability. 
Transpiration studies (P-SPOl 020) of cClsmicllfy-stable solut~ons performed at lnorganb Ventures I IV Labs indicate a CRM 
shelf-life offour years for solutions packaged in SOO-rnL low density polyethylene bottles. When stored under special conditions 
that minimize transphation and instablllty, the shelf t i  can be extended past this limit. 

11.2 Expitation Date - The date after w h i  a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chanoe of contamination which affect the integrity of the CRM and llmit ita useful Ih. 
Inorganic Ventures I iV Labs concurs with state and federe1 regUlatOty agenCiss' recommendations that solution standards be 
assigned a one-year expiratton date. 

Certification Date: October 27, 2003 



010155 12.0 NAMES AND SIGNATURES OF CERTlFYlNG OFFICERS 

Certificate Prsparud By: 

- L  
cf." - JoAnn Struthers, QA Adminktratbm Assistant 

Approved BY: Katalin Le, QC Supenrkor 

Certifying Officer: Paul Gaines, Chemist, Senior Technlcal Director 
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I n o r g a n i c  v e n t u r e s  / iv i -abs 

195 lehigh avenue, suite 4, lakewood, n] 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales8wstandards.com website: www.Ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
1.0 

2.0 

3.0 

4.0 

Inorganic Ventures 1 1V Labs is an IS0 Guide 34-2000 CertEfied Reference Material (CRM) Manufacturer: 
Certificate #883-02. 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(s), \SO 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 WM pglmL Lithium in 0.1% (ab)  HNOi 

Catalog Number: CGLIl-1 and CGLI1-5 

Starting Materia!: L2C03 
Starting Material Purity (%): 99.997165 

Lot Number: W-L102073 

Certified Density: I .004 g/mL (measured at 22" C) 

Tht Certifml 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: 

Qertusedvduegss = && #I= mem 
n XI= WWualresll#s 

. n = m#rber af mesrswerrents 
Uncertainty ($) = 2K- I S  = WWion d dl dgnlrlcatd Wded B I M ~  

(Most c m n  are the masfmminstrumntal m w m  
weighing, dilution to volwre, ard the fixed Bra reported ont he 
NfsT SM cettiiicate ab mabsisJ 

o I l l n  

The independent samples t-test was used to determine if then is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within #re stated uncertainties. This agreement is a 
confirnation of the accuracy of this C W .  

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property ofthe resuft of a measurement or the value of a standard whereby it can be related to stated references, wuaiiy 
national or internationat standards. through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., lQS3, definition 6.10) 
D This IV product is Traceable to NtST via direct cornparkon lo NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution wm. 
4.1 &say Method #I 996 f 2 pglrnL 

ICP Assay NlST SRM 3129a Lot Number: 000505 

995 f 6 pglmL 
Gravimetric NlST SRM Lot Number: See See 4.2 

Assay Method #2 

http://ivsales8wstandards.com
http://www.Ivstandards.com


010157 
4.2 

4.3 

4.4 

BALANCE CAUBRATION - CUI 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 wighta end are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Claw 1 and 692476A -Class 2. 
The NIST test number is 822/26OO17-98. All analytical balances are calibrated every 4 months by Qerhart Scale Cop. of 
South Amboy. The balances are calibrated wilh a dass 1 andlor class 2 analytical d g h t  set. These weights am tested 
annually by a NET I W W  accredited calibratlon !ab, The NIST test number Is 8221260017-98. 

THERMOMETER CAUBRATlON - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 9032680 which vuas certified in accordance wlth the procedures outlined by ASTM E7747 and NIST 
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 t h e m e t e r  No. 903-2680 an 
traceable to NlSl Identifition Nos. 92564, 11~016,471047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - lnhouse procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufactum and quallty control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY 1CPlMS AND ICPIOES IN VQlmL 
Custom-Grade solutiins are tested for trace metallic impurities by Axial ICP-OES and IW-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by 1CP-W 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 c o.ooioo 
M As < 0,01998 

M Ba < 0.01998 

0 Be 0.00020 

M Bi 4 o.oo080 

P B 0.00020 

M Cd 0.00599 

0 Ca 0.04050 

M Ce 0.00999 

!!!I cs 0.00060 

M cr < 0.00999 

M co < 0.00699 

P cu 0.00100 
M - CheCked by ICP-MS 

M oy < 0,01199 

M Er < 0.00999 

EU 0.00599 

M Gd c 0.00200 

11. Ga 0.00200 

M Ge o.oi199 

!!d Au 0.00599 

M Hf 0.00400 

nn Ho c 0.00100 

- 0 In < 0.00400 

M Ir c 0.00999 

Q Fe o.oozoo 
M La < 0.00100 

M Pb < 0.00599 

6,O INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

M Te < 0.05994 

M -fb < 0.00060 

h!! n 0.00200 

M Th 0.00200 

M Tm 0.00080 

Q Sn < 0.00800 

0 0.90070 

0 w 0.00400 

M U c o.00400 

- 0 v o.oooo9 

M Yb 0.00200 

y < 0,07992 

Q Zn o.ooi4ti 

- M Zr 0.00999 
s - Solution Standard Element 

For the calibratlon of anaiytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XW, and DCP 
For the validation of analytical methods 
For the preparation of "working rebrew samples" 
For interference studies and the determination of correction coefficknlb 
For detection limit and llnearlty studies 
For additionat intended uses, contact IV Technlcal Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REF€RENCE MATERlAC 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 HOMOGENEITY - This solution was mixed accordlng to procedure N-MPM-004 and is guararrteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QYI Certificate Number 010106 
Recognixad 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 jQ Net Internation al Certification Network: 
Argentina (IW3M), Australia (QAS), Austria (as) ,  Belgium (Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong ( H K W ) ,  
Columbia (ICONTEC), Czech Republlc (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JW), Korea (KSA-QA). Netherlands (em), Noway (NCS), 
Pdand PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (A€NOR), Switzerland (SQS) 

- Chemical feotrng - Accredited A2LA Certificate Number 883.01 
10.2 ISOI)E& 17025 - 1999 "General Requlrements forthe Competence of Testing and Calibration" 

40.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredlted A2LA Certificate Number 883.02 
A2LA Mutuai Recognltlon Agreement Partners: 
Australia (NATA), Austria (ErnwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czedr RepuMk 
(NAO), Denmark (OANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hang Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB} (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (VSNZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States ( N W )  (ICBO ES) 

- Domestic Licensing of Production and Utllizatlon Facllitles 
10.4 IOCFRSO Appendlx 6 - Nuclear RecJulatory Commission 

10.5 40CFRZ1- Nuclear Regulatory Commblon - ReporUng Defects and Non-Compliance 

10.6 MlL-STD45862A (ObeoleWObservd) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

1 I .I IV S M f  Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controiled and monitored conditions will remain within the specifiid uncertainty 
range. Shelf life is lknited primariiy by transplration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSPO1020) of chemically-stable solutions perfcKmed al lnorganfc Ventures I N Labs indicate a CRM 
sheH-life of four years for solutions packaged in MO-ml low density pdyethylana bottles. When stomd under special conditions 
that minimize transpiration and instabllity, the sheff l ie 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 rife. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-yeat expiration date. 

Certification Date: August 12, 2003 
Expiration Date: 

oi! znns 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

&.&++- L- 
Certrficate A P P ~ V ~  EY: &tatin LO, QC Supervisor 

Certifying Offfcer: Paul Gaines, Chemist. Senior Technicat 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: ivsa1esQivstandards.cot-h website: www.ivstandards.com 

certr ' f icate  of a n a l y s i s  
1.0 Inorganic Ventures I IV Labs is an I S 0  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 35-1 989 'Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade too0 v@ml Barium in 0.1% (ab)  HNOj 

Certlfied Density: 0.999 g/mL (measured at 22" C )  

The Certified Value is based upon the most preclse method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
M W V a k e O = m  

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 end shovved agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

4.0 TRACEABILTTY TO N1ST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby R can be related lo stated references, usually 
national or international standards, through an unbroken chaln of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, deflnltion 6.10) 
D This IV product is Traceable to NlST via direct comparison to NlST SRhk The uncertainties far each certified value ore 
reported, taking into account the SRM uncertainty emr and the measurement, weighing and volume dilution errors. 
4.1 Assay Method #I 998* 4pglmC 

ICP Assay NlST SRWI 3104a Lot Number: 992907 

Grevirnetric NlST SRM Lot Number: See Sec. 4.2 
Asray Metbod IO01 f 4 pg/mL 

http://www.ivstandards.com
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4.2 BALANCE CALlBRATlQN - All balances are checked daily using in-house prooedure number 6-IMM-DOI. The weights 

used for testing are annually compared to Gerhart Scale Corporation’s master wG@hfs and are traceable to the National 
Institute of Standads and Technology (NIST). The NIST Tracaablllty numbers are 692476 - Cless I and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calbrated every 4 months by Gerhart Scab Cotp. of 
South Amboy. The balances ate calibrated with a class I andlor class 2 analytical weight set, These weights am tested 
annually by a NIST / N W P  accredited callbration bb. The NET 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 wlth the procedure outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 76Q543,217368/769543,217368PI4452, 17624QiP14452,176240. The 
In-house procedure No. is 2-QC-001 .Thermometers whM are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564,11QOI6,471047 and NlST test report Nos. 81 1~258522,811/2557078; and 236090. 

4.3 

4.4 GLASSWARE CAUBWTION - 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 METALLJC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICPIOES 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-FltteM Clean Room. Art 
VLPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 prn. 

!k! < 0.01269 

M Et < 0.01057 

Q ,  ElJ o.Ooo40 

0 < 0.00052 

M Ga 0.0021t 

M Ge -z 0.01269 

I M < 0.00634 

fd Hf < 0.00423 

!!d < 0.00106 

!k? In < 0.02114 

M If < 0.01057 

- 0 Fe 0.00062 

M La < 0.00106 

b! Te e 0.06343 

0 < 0.00390 

M TI c 0 . 0 ~ 1 1  

M Th 0.0021i 

Tm 0.00085 

M Sn 0.01057 

bd Ti 0.10571 

!& w 0.02114 

M u < 0.00423 

!!!! v 0.00423 

M yb < 0.00211 

9 y o.Ooo40 

P zn < 0.0oo39 

Ed CU 0.01269 M Pb 0.00020 9 K < 0.00180 Q fa < 0.00690 !!!! < 0.01057 

0 - Checked by ICP-OES i - Spectral Interference M - Checked by ICP-MS n - Not Checked For s - Solution Standard Element 

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 d analyticel 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 tV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERtAL 

8.0 

9.0 

HAZARDOUS tNFORMATlON - Please refer to the enclosed Material Saftey Data sheet for informatlon regaiding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION ' 4  

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certfflcate Number MOlOS 
Recognizedby: . 

Registrar Accreditation Board (ANSI-RAB) 
Sbndards Council of Canada (SCC) 
Oulch Council for Accreditation (RVA) 
Emad Mexicans de Acreditadon, a.c.(EMA) 
Members of matianal Certlflcatlon Netyllgbl: 
Argentina (IW), Australia (QAS), Austria (OQS), Belgium (Avintef) , Brazil (FCAV), Canada (QMI), H0ng Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS). Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI!), Italy (CISQ), Japan (JQA), Korea (KSAUA), Netherlands (KEMA), Norway (NCS), 
Pohnd(PCBC), Portu al (APCER Singapon (PSB), Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

- Chemlcal Testing - Accredited A2LA CetHncate Number 883.01 

10.3 ISOllEC Culde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materlaks Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Pdrtnet'S: 
Australia (NATA), Austria (BmwA), Beigiurn (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNU), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ifeland (NAB), ltaly (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 Klngdom (UKAS) 
and United States ( N W )  (ICBO ES) 

Dornwtlc Llcenoing of Production and Otlllzatlon Facllltles 

10.2 lSOIlEC 17025 - t0daqGenerai kequinmcnts for the Competence of Testlng and Calibration" 

10.4 10CFRSO Appendix B Nuclear Regulatoty Commiulon 

10.5 IQCFR21- Nuclear Regulatory Cornmisslon - Reporting Defects and Non-Compliance 
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11.1 N Shelf ufe - The period of time during which the concentration of the analyte(s) in a property packaged, unopened, and 
unused standard stored under environmentally conhlkd and rnonRored conditions will rernaln within the s p d k d  unartalnty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and inftsquantly, by ctrmical instability. 
Transpiration stud& (P-SPO1020) of chernically-etable solutions performed at inorganic Venturns / N labs indicate a CRM 
shelf-lb of four years tot solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf 11% can be extended past thls Iimk 

I I .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 crurtamlnetlon 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 omyear explrat&n date. 

Certwcation Date: July 28,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Stmthers, QA Administrative Assistant 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n l c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, n] 08701 us8 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.lvstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .Q 

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 35-1 989 "Certification of Reference Materials - General and Statisicsl Principles.' 

DESCRIPTION OF CRM Custom-Grade I000 (rglmL Beryllium in 2% tabs) HN03 

Certified Density: 1.023 g/mL (measured at 22" C) 

The Certifii 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 Vdue = (Ql= man 
n XI = individual r8saJls 

OiR 

n =  nmberofmwments 
I S  = ThesJmnation d all signirwant estirrated erms 
(Most c m  are the errasfrminstrurrental mmrm, 
weighing, dllutionto v d m ,  a?d the fied mcr reported on t he 
N&jT S M  certtficate of mausis.) 

Uncertainty (9 =-,Ma 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHUDS 
D 'Property of the result of a measurement or the value of 8 standard whereby It can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertalnties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
!l This N product k TracsaMe to NlST via direct mprrrison to NlST SRMs. The uncertaintks for each certffied vatue are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method %I 1007 f 4 pg/mL 
ICP Assay NET SRM 310% Lot Number: 892707 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 

Assay Method #2 tM)2 ps/mL 

mailto:ivsales@ivstandards.com
http://www.lvstandards.com
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4.2 

4.3 

4.4 

BALANCE CALlBRAnON - 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 Scab Cop. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 anawcal weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NIST test number is 8221280017-98. 

THERMOMETER CALIBFZAT1ON - 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/P14452,17624O/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 

e 

GLASSWARE CALlBfUTION - 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 lCP-OES IN ~glmL 
Custom-Grade solutions are tested for tract metalti impuriies by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by EP-MS were analyzed in an ULPA-Fittered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For 

!!d Yb 0.00218 

M y e 0.08699 

h! Zn <,0.04350 

M zr < 0.01087 
s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the fdlaWing: 
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 corredion coefficients 
For detection limit and linearity studies 
For additional intended uses, contad IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THlS 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 - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

e 10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010106 
Recognlz6d by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accredltatii (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of &I Net Intemationa t Certlfwtion Network: 
Argentina (IFWJ), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFACI), Germany (DQS), Greece (€LOT). 
Hungary (MSTT), Ireland (NSAI), Israel (SII), ttaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portu el (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemltal Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "Oeneral Requirements for the Competence of Reference Material Produces" 
- 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 (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 Zeafand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (MRAP) (IC80 ES) 

10.4 1 OCFRM) Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.2 ISOIIEC 17025 - IQQ#Y3enera! Requirements for the Competence of Testing and Calibration*' 

10.5 10CFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlL-STD45662A (Obsolete10bserved) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .l IV Shelf Life - The period of the during which the concantration of the onaryte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wjll remain within the specified uncertainty 
range. Shelf life is limlted prbmrily by transpimtion (loss of water from the sdutlon) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at lnorganlc Ventures I IV bibs irrdicate a CRM 
shtlf-life of four years for solutions packaged in 500-rni low density polyethylene bottles. When stored under Special conditions 
that minimize transpiration and instabitity. the shelf life can be extendad past this fimlt. 

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 lhit its useful life. 
Inorganic Ventures I N Labs concurs with state and federal regulatory agencks' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: January 08,2004 

Expiration Date: 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

* L  w- 

Certificate Prepared By: Oebbie Newman, Production Manager 

Certlflcak Approved By: Katelin 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 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 

cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 1000 pglml Chromium+3 in 1.4% HNO, (abs) 
Catalog Number: CGCR(3)1-1, CGCR{3)1-2 and CGCR(311-5 

CERTIFIED CONCENTRATION: 995 -c 3 pglml. 
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 (!4 = x 
n 

(2) = mean = individual results n = number of measurements XS, = The summation of all significant 
estimated errors. 

Instrument Analysis: 996 i 3 p g h L  (Avg of 3 runs) 
Method: lnductkrely Coupled Plasma Spectroscopy (ICP) vs N E T  SRM 3 1 12a. 

Calculated Vatus: 1002 jzgtmt 
Method: Calculated, based on starting material. 

TRACE METACLlC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN YghL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-hllS were analpd in an ULPA-Ftttered Clean Room. 
An ULPATilter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

0 AI 
- M Sb 
- M As 
M b  - M B e  - M 3 i  - M 8  - M Cd 

Ce - M Cs 
Cr 

Q co - M Cu 

c 0 ce 

0.0028 
<0.000050 
<0.0010 
<0.0010 
<0.000060 
< O.oQo040 

0.0070 
<0,00030 

0.001 1 
<0,00050 
<0.000030 

co.10 
< 0.00060 

C0.00060 
<0.00050 
< O.OO030 
< 0.000 10 

0.00070 
C O.OOO60 
< O.OOO30 
c 0.00020 
<O.ooOo50 
<0.10 
<0.00050 
co.10 
<o.o0Oo5o 
0.00039 

<0.0010 
<0.000040 
<0.010 
<a060 
co.10 
co.ooo2o 
<0.00020 
co.10 
< 0.000050 

<0.00050 

<0.00020 

< o.oooO30 
c 0.0001 0 
< 0.000 10 

0.0066 
0.01 7 
0.0001 0 

<0.0010 

co.10 
0.00070 
0.016 

<o,oo0o5o 

<0.00070 

<0.0030 
~0.000030 
<0.00010 
<0.00010 
<0.000040 
<0.00050 
<0.0060 
~0.0010 
< 0.00020 

c0.00010 
<0.0040 
40.10 
C0.00050 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

ANALYZED DENSITY O f  SOLUTION (measured t3t 22Oc): I . O l O  gfmL (over) 
QA:KSL (hr-* 

Oualiity Assurance Manager 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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e QUALITY STANDARD DOCUMENTATION 

1. IS0 9001 :2000 QNll Registered Quality System (Certificate Number 01 01 05) 

Members of IO Met : Argentina (!RAM), Australia (QAS), Austria Cc)QS), Belgium 
(Avinter) , Brazil [FCAV], Canada {QMI), Hong Kong (HKQAA), Columbia {ICONTEC), Czech 

2. 

3. 

ISOllEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited AZLA Certificate 883.02 
ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA CertiRcate 883.01 

1 OCFRSO Appendix 8 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR2 1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4. MIL-STD-45662A 
5. 
6. 

STABILITY/ EXPIRATION DOCUMfNTATION 

Shetf Life - q The le of ' 

sDecified 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 CBt l  be used with 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 mL bottle is 21 months, , 

Expiration Date - The date hich a standard solution should not be use& A one year expiration da 
recornme:& :y most state and federal regulatory agencies. Transpiration issues 
repeated use of solutions over a one year period may adversely affect the integrity of the 
standard, 

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 dean all bottles. Contact us for technical information relating to Contamination issues in 
packsging materials. 

GLASSWARE CALIBRATION 
Inhouse procedure 3-QC-002 is used to calibrate all Class A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

BALANCE CALIBRATION 
All balances are checked daily using in-house procedure number 6-IMM-001. The weights wed 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 4283598 and 454678. 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 analytical weight set. These weights are tested annually by a NIST / NVLAP accredited calibration lab. 
The NlST test number is 822/260017-8. 

PHERMOMETW CA LIBRATION 
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 NIST 
Test Nos. and Std Nos.: 769543, 21 7368/769543, 21 7368/Pl4452, 176240P14452, 176240. The in-house 
procedure No, is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable 
to NET Identification Nos. 92504, 11901 6, 471047 and NIST test report Nos. 81 1/258622, 81 1/2557078, and 
238090. 

TECHNICAL SUPPO RT 
All customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-569-6799 INT'L 1-732-901-1 SO0 FAX 1-732-901-1 903 E-MAIL ~vtecf1@ivst8ndards.m 

-2- 



010170 
i n o r g a n i c  v e n t u r e s  / iiv Dabs 

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6789 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com we bsite: www.ivstandards.com 

cer t i f i ca te  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 #883.92. 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." 

Certified Concentration: 1005 f 2 yglmL 

Certified Dendty: 1.014 glmL (measured at 22" C )  

The CertlRed Vakre Is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certlfled value and the uncertainty: 

M M e d V d W ( Q I = g & J  (cJ= m 
n xI = MwWal resu%s 

n=nwrberof-ts 
I S  = The sumation d all signgiant estimated em's 
(Most c m  m the srrnsfrorninstrmntal rre;fiurenent, 
weighing, dutlon to vduw, ;;nd the fixed mol reported ont he 
NFir s1M certlfkcde d matysis.) 

Uncertainly ($ =_21(gd"SIRM 
tow 

The independent samples t-test was used to determine if there Is agreerpnt between the above assay methods at the 05% 
mfldence interval. Both methods were compared and showed agreement within the stated uncertahties. TMS agreement is a 
mflrmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
El ''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 a l  having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 0.10) 
c1 This IV product is Traceable to NlST via direct curnparison to NIST SRMs. The uncertalntks for each certified value are 
mparted, taking into account the SRM unmrtainty error and the measurement, weighing and volume dllution e m .  

4.0 

4.1 Assay Method #l 1005 f 2 yg/mL 

1005 f 2 pg1mL 
ICP Assay NlST SRM 31 14 Lot Number: 891811 

EDTA NlST SRM 928 Lot Number: 880710 

Assay hthod #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALlBRATlON - Au balances are checked daily using innowe procedure number 6-IMM-001. The welghts 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
lnstlkrte of Standards and Tech-y (NIST). The NlST Traceability numbers are 692476 Class 1 and 69247% - Class 2. 
The NIST test number is 822126001788. All analytical balances are calibrated every 4 months by Getl~art Scale Cwp. of 
Swth Amboy. The balances are calibrated with a dass 1 and/or dass 2 analytical weight set. These weights are tested 
ennually by a NlST I NVLAP accredited callbration lab. The NlST test number is 822/260017-98, 

THERMOMETER CALIBRATION - The thermometers used in the determination of the flnal densities are calibrated vs standard 
thermometer No. 903-2680 which was certlfied In accordance with the procedures outlinw by ASTM €7747 and N IST 
Monograph 150 using NlST lest Nos. and Std Nos.: 769543,217368/769543,2173681p14452,176240/P14452,176240. The 
In-house procedure No. Is 2-QC-001.7hermometers which are not cailbrated VIS standard thermometer No. 903-2680 are 
traceable.to NIST Identificatlan Nos. 92564,119016,471047 and NlS7 test report Nos.  811/258522,81lE2557078, and 236090. 

GLASSWARE CAUBRATION - In-house procedure 3-QC-002 is used to calibrate ell Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (1MI) DETERMINED BY JCPIMS AND ICPIOES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurftles by Axial ICP-OES and ICP-MS. The result from the most with 
method for each element, is reported below. Solutions tested by ICP-MS werw analyzed in an ULPA-Fittered Clean Room. An 
ULPA-Filter Is 99.9965% efficient for the removal of paNcies down to 0.3 pm. 

- 0 AI c 0.00090 

- M Sb 0.00252 

- M As 0.05045 

- M Ba e 0.05045 

- M Be < 0.00252 

- M 0i e 0.00202 

c M 6 0.35312 

- M Cd c 0.01513 

2 Ca 0.00011 

- M Ce < 0.02522 

I M CS < 0.00151 

- M Cr e 0.02522 

- M Co 0.01513 

- s c u  
M - Checked by ICP-MS 

y Dy < 0,03027 

- M Er < 0.02522 

111 M Eu 4 0.01513 

M Gd e 0.00504 

-L M Qa < 0.00504 

- M Ge < 0.03027 

- M Au < 0.01513 

- M Hf 0.01009 

- M Ho 5 0.00253. 

- M In < 0.05045 

Ir e 0.02522 

- 0 Fe 0.00054 

M La < 0.00252 

Pb O,O0050 

II 

0 Li < 0,00002 

M Lu c 0.00202 

Q Mg 0.00001 

I M Mn < 0.02018 

g Hg 0.01500 

- M Mo < 0.09009 

- M Nd < 0,01009 

M Ni < 0.04036 

M Nb e 0,00252 

- 
- 

II 

9 os 
c M Pd < 0.02522 

0 P < 0.00260 c 

- An pt 0.01008 

0 K c 0.00180 
I 

0 - Checked by ICP-OES I - Spectral Interference 

M Pr < 0.00151 

- M Re 0.00504 

- M Rh 0.00504 

- M Rb < 0.00504 

M Ru 0,01009 

M Sm < 0.00504 

M Sc < 0.05045 

M Se s 0.04036 

- 
- 
- 
- 0 si e 0.00340 

M Ag e 0.01909 

0 Na 0.00044 

M Sr 0.00252 

- n S  

M Ta 0.03531 

n - Not Checked For 

- 
.II 

- 

c 

6.0 INTENDED USE 
For the callhtlon of analytical instruments Including but not limited to the folowing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
Far the valklation of analytical methods 
For the preparation of Working reference sampfe? 
For interference studies and the determinatbn of correction coefficients 
For detectron limit and linearity studies 
For addMona1 intended uses, contact IV T'echnlcal Staff 

M Te 0.15134 

M Tb < 0.00151 

- 
- 
- M TI < 0.00504 

- M Th 0.00504 

- M Tm < 0.00202 

- 0 Sn 0.00439 

- EA Ti c 025223 

- M W < 0,05045 

0 M u < 0.01009 

- 0 V g 0.00300 

- M Yb c 0.00504 

M Y 0.20178 - 
- M Zn e 0.10089 

M Zr < 0.02522 

s - Solution Standard Element 
- 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAID 1 0 1 7 2 

8.0 

9,O 

$0.0 QUALtTY STANDARD DOCUMENTATION 

HAtAROOUS INFORMATION - Please refer to the enclosed Material SaWy Oata sheet for infmation regarding this CRM. 

HOMOGENEiTY - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 

10.9 IS0 9001:2000 Quality Management System Registration'- QMI Certlflcate Number 010105 
Recognhrsd by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
butch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia {QAS), Austria (bQS), Belgium (Avinter) , Brazll (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICOMEC), Czech Republic (CQS), Oemnark (OS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (€COT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portu a1 (APCER Singapore (PSB), Siovenla (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical fcstlng -Accredited AZU Certificate Numbr 889.01 
10.2' lSOflE& 1702k - WQ8"Generai Rbquirornm!s for the Campetence of Testing and Csllbratlon" 

10.3 ISOIlEC Gulde 34 2000 "General Requirements for the Competence of Reference Material Producers" - Referem Materials Production - Acctedlted A2LA Certfficate Number 883.02 
AZLA Mutual Recognltion AgreemeM Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), CMnese Taipel (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), t(0ng Kmg (HKAS, Ireland (NAB), Italy (SIT) 
(SlNAt), Japan (JAB) (JNLA), Republic of Korea (KOUS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spaln (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Klngdwn (UKAS} 
and United States (MILAP) (IC60 ES) 

10.4 WCFRSO Appendix 6 - Nuclear Regubtoty Comm~wlon - Domestic Licensing of Production and Utillzstion Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD466Z.A (ObsolWObsewed) 



I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 
010173 

11.1 IV Shew Life - The m o d  of tlme during which the concentration of the analyte(s) In a properly packaged, unopened, and 
urnwed standard stored under envlmmentatly controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life Is limited primarily by transplratlon (loss of water from the so(uf/on) and infrequently, by chemical htabiUty. 
Transpiram studies (P-SPOI 020) of chemically-stable solutions p e r f m d  at Inorganic Ventures I IV Labs indlcate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under spedal conditions 
that minimize transpiration and instability, the shelf Ufe can be extended past this lindt. 

11.2 Explrstlon Pate -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of con.tarnination which affect the integrity of the CRM and Ilmlt Its useful life. 
inorganic Ventures I {V Labs concurs with state and federal mgulatory agencies' recommendations that solution standards be 
asdgned a one-year explration date. 

Certification Date: May 0% 2003 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS - Certificate Prepared By: JoAnn Struthers, QA Admlnistratlve Assistant 

CertffyingOfficer: ' Paul G a h ,  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, takewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-QCn-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandatds.com 

cert i f icate  of a n a l y s i s  
9.0 Inorganic Ventures I IV 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(i8s) 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 ps/mL Nickel in 1.4% (ah) HNO3 

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 c e r t f i  value and the umrtainty: 
& t K j & d V & ~ = ~  (ql= mal 

Uljlcertainty (9 = 2 i ~ m - ~ ~  

n XI= Inbkid~resuas 
n = nuwber of maammnts 
er; =  he amnation d ail significard arrated emrs 
( M W c m a m t h e m s f r m M r ~  masvemarb, 
weigtmg, W i o n  to v o l m ,  ;;nd theftxed BW reported on t ha 
NET 8W certlk8te uf snalysia) 

The independent sarnpies t-test was used to determine if there is agreement between the above essay methods at the 95% 
confidence interval. Both methods were compared end 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 
ci 'Property of the result of a measurement or the value of a standard whereby U can be related to stated references, usually 
national or international standards, through an unbroken chain of campalJsons all bving stated uncsrtaintles.' (IS0 VIM, 2nd 
ed., 1993, definition 6-10) 
D This IV p d u c t  is Traceable to NIST via dbed comparison to NET SRMk The uncertainties for each certifiad value are 
reported, taking into account !he SRM uncertainty emr and the measurement, wighlng and voiums dlutkn e r m .  

4.0 

4.1 W M e t h o d f l  999& 5pglmL 

AssayMethod#2 1002 f 2 yglnlL 
ICP Assay NIST SRM 31 36 Lot Number: 00061 2 

EDTA NET SRM 928 Lot Number: 880710 

mailto:ivsales@ivstandards.com
http://www.ivstandatds.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances an checked daily using tn-house procidure number 6-IMM-001. The weights 
used for testjng are annuaily compared to Gerhort Scale Corporation's master weights and am traceable to the Nation& 
lnstltute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Claw 2. 
The NlST test number Is 822Q60017-98. All enalytical balances are calibrated w ~ c y  4 months by Gerhcrtt Scale Cop. d 
South Amboy. Tho balances are caibrated with a class 1 andor class 2 analytical webM set. These weights are'tested 
annually by a NlST / NVLAP accredked calbreth lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs stondard 
thermometer No. 903-2880 which was certified in accordance wfth the procedures outlined by ASTM €7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452, 17624O/P14462,176240. The 
in-house procedure No. is 2-QC-OOl .Thermometers whidr am not calibrated vs standard thermometer No. 903-2680 a* 
traceable to NlST Identlfmtion Nos. 92564,119010,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALl8RATlON - In-house procedure 3-Qc.002 is used to calibrate all Class A Glassware used in the 
manufacture and quality cantrol of Custom Grade Standallfs. 

5.0 TRACE METAUIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN WlmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICPdES 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 UtPA-Filtered Clean Room. An 
ULPA-Flbr is 99.9985% efficient for the removal of partides down to 0.3 urn. 

P AI 0.00938 

M Sb 0.00548 

B As < o.oM89 

M Ba < 0.10862 

9 Be < 0.00626 

b!! Bi < 0.00439 

0 B 0.03097 

M Cd < 0.03289 

e Ca < 0.01157 

M Ce 0 . ~ 8 1  

M < 0,00329 

M cr 0.05481 

c 0 CO 0.0182 

. M Cu 0.06m 
M - Checked by ICP-MS 

< 0.06577 

bl Er e 0.05481 

M Eu 0.03289 

< 0.01098 

M Ga < 0.01096 

M 0.06577 

&! AU 0.03289 

bd Hf < 0.02192 

8?. 0.00548 

M In 0.10962 

Q Fe 0.09156 

M Ir < 0.05481 

&! La < 0.00548 

M Pb 0.03289 

ST Li 0,00006 

M Lu 0.00439 

Q Msr o.ooo02 

M Mn < 0.04385 

9 Hg 0.03441 

!Y! Mo e 0.02192 

M Nd 0.02192 

8 Ni 

M Nb < 0.00548 

0 0 s  

M Pd < 0.05481 

P p 0.31280 

M pt 0.02492 

9 K 0.00043 
0 - Checked by ICP-OES I - Spectral lnterfsrsnca 

pr < 0.00329 

M Re < 0.01096 

M Rh < 0.01098 

M Rb 0.01096 

M Ru < 0.02192 

M Sm < 0.01096 

M sc 0.10962 

0 s9 < 0.01877 

9 Sf 0.00188 

M 4 C 0.02192 

9 Na 0.00102 

M Sr < 0.00548 

Q S 0.07820 

M Ta < 0.07674 
n - Not Checked For 

!d Te < 0.32888 

M < 0.00329 

M < 0.01096 

M 0 . 0 1 ~  

M l-m < 0.00439 

M Sn o . m i  
M < 0 . ~ 8 1 t  

M W < 0.10962 

M Yb < 0.01096 

M y < 0.43849 

- M zn 0.00189 

M 23 0.05481 
s - Sokition Standard Element 

6.0 INTENDED USE 
For the calibratton of analytiil instruments including but nol l i l ted to the following: 
ICP-MS, ICP-OES, FAAS, GFA4, XW, and DCP 
For the validation of anaiytlcal methods 
For the preparation of 'working reference aamples' 
For Interference studies and the determination of correction ooefftdents 
For detection llm& and linearity studies 
For addltional intended uses, wntact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Staragt &&wxl#ng-)(eepbigmyssaladnhEnnd in me, Stom md m d 20 f 4 s .  Do rut pipel tWn artaher. Do nd neturn 
~ m m o m i f c r ~ p e 4 t i n g b ~ .  
PCltmJc Wgtrt; Wmcq Comfnl3m ))unber; Chdcalform In SoMan - 9.6% +2; S; Ni(Wbs 
ChenicdComF#tiWlity-~k,HCI,HNOI,HSO.~F,~OI. Avoldkasicmedia. StableMhmodmetalsandhorgKliC 
anbns In ackJic mech. 

Ni cmfainlng 

m stw t# m#rths in 1% HNO, # LDPE CQnBJner. 1 -1opoo #rm sdutlom chemicallysta#e iwyS4ts in EE!!2%$P corbab.rsr. 
pmporrtson md SoWion) - M d d  (SoWe in HNOI 1 Oxides In HCl 1 Ores @issohein H a  I 

pichttmr&n00)4ESD.brmgl~neo ~ )a lw iaB~bvr& 

Q, R q  Os, tdb, &, Pt , Fa 

H W .  

P P  
ICP-OES 232.003 nm 
ICP-OES 231.6Wnm Q C W a 0 0 2 ~  1 bn Sb,Ta,Co 
ICP-MS 60 am la rrJI Ha M' 'WQ3'H ,W'r),'"NaWCI 

OA2 I Q006 ~ k n t  1 dom 



8.0 

8.0 

f 0.0 

010176 
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-MPh4-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001:2000 Quallty Management System Registration - QMI Certificate Number O'lO105 
Recognbd by: 
Registrar Accreditation Board (ANSISVIB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of JCl Net International Certification m: 
Argentina (IRAM), Australia @AS), Austria (bQS), Belgium (Awnter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia OCOMEC), Czech Republic (CQS), Denmark @S), Finland (SFS), France (AFAQ), Germany (OW), Gmce (ELOT). 
Hungary (MSZT), Ireland (NSAI), lsraet (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER Singapore! (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
lSOllE& 17025 - 1999 "General kequlmnents for the Competence of Testlng and Callbraaon" - Chemlcal Testing - Accredited A2LA Certificate Number 883.01 

ISOllEC Guide 34 - 2000 "General ReQUlr€tmeflb for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certlfieate Number 883.02 
A2LA Mutual RecognitJon Agreement Partners: 
Australia (NATA), Austria (BmwA). Belgium (EELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CMLA), Czech Republic 
(NAO), Oenmark (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 teatand (IANZ), Norway (NA}, 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC60 ES) 
lOCFR50 Appendix B - Nuclear Regulatory Canmimion - Domestic Licensing of Production and Utlllxatlon Facilities 

WCFFUI Nuclear Regulatory Commission Reporting Defect$ and Non-Compliance 

MJL-STD-46662A (Obsolete10hrved) 

DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentratbn of the anaMe(a) in a properly packaged, unopened, and 
unused standard stored under environmentally controtkd and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the Solutbn) and inbquently, by chemical instability. 
Transpiration studies p-spO1020) of chemically-stabk sdutiona performed at Inorganic Ventures I IV Labs Indicate a CRM 
shelf-life of four years far solutions padaged In 500-rnL low density polyethylene b o t h .  When stored under special condlkns 
that minimize transpiration and instablllty, the shelf Ik a n  be extfMded past this Ihnk 

11.2 Expiration Date - The date after which a CRM shoutd not be used. Routine labomtOry use of a CRM fncmases transplrath 
losses and the chance of contamination which affect the integrtty of the CCiM and Im# its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agendes' recommendations that solution standards be 
assigned a one-year axpintion date. 

Certification Date: July 23,2003 
Expiration Date: 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlficate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Il.0- 
Ceaflcate &Proved BY: Katalin Le, QC Supervisor 

Certyling Officer: Paul Gainso, 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, sutte 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQlvstandards.com webslte: www.ivstandards.com 

cer t i f i ca te  of  a n a l y s i s  
e 

'LO Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certlficate #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 35-1 989 "Certification of Reference Materials - General and Statisical Principles,' 

DESCRIPTION OF CRM Custom-Grade 1000 pglrnL Boron in H2O 2.0 

The Certified Value is the instrument analysis value. The fdlowlng equations are used in the calcubtion of the certified value and 
tfre uncertainty: 

csrtimd value 0 = a 

Uncertainty (4 

#= rn 

n =  n u r r b e r o f w t s  
BIf = 7he sumation d all signlrrcad €Sthd6d e m s  
(Most c m  are the El.msfrcun hstwWd maarrerrerb, 
welghlg, autian to volum, ad the fhed mu reported on t he 
NlST SFaYl csrtrrkate al aab&.) 

n XI= murearts 

flm 

4.0 TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the mutt of a measurement or the value of a standard whereby rl can be related to stated referenoas, usually 
national or Inteematlonal standards, through an unbroken chain of cornpadsons all having stated uncertainties.^ (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 Tbls IV product Is Traceable to NlSl via direct comparison b NlST SRMs. The uncertafntles for each Certified V a l u e  are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and vdurne dllW errors. 

4.1 m a y  AfeQhod #I 999 f 2 pglmL (Avg 2 runs) 
ICP Assay NlST SRM 3107 Lot Number: 091907 

http://ivsalesQlvstandards.com
http://www.ivstandards.com
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4 9  BALANCE CALIBRATION - All ba!ances are checked daily uslng in-house procedure number 6-MM-001. The we@hk 

used for testing are annually compared to Gerhart Scale Corpmtlon's master weights and are traceaMe to the National 
lnstltute of Standards and Technology (NIST). The NlST Traceabfflty numbers are 602476 - Class I and 692476A - Class 2. 
The NIST test number is 8221280017-98. All analytical balanoes are calibrated every 4 months by Gemart Scale Corps of 
South Amboy. The balances are callbrated with a dass 1 andlor dass 2 anaiyticel weight set. These weights are tested 
annually by a NIST / W W  accredited calibretion lab. The NlST test number is 8221260017-98. 

THERMOMETER CALIBRATlON - The thermometers trs8d h the deterdnabn of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified In accordanca with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: f69543,21736W69543,21736W14452,17624UPi4452,776240. The 
Inhouse procedure No. is 2-Qc.001 .Thermometers which are not callbrated vs standard themmeter No. 903-2680 are 
traceable lo NlST Identification Nos. 92564,179O16,471047 and NlST test report Nos. 81 11258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 5.Qc.002 k used to csllbrate all Class A Glassware used in the 
manufacture and quality conttol of Custom Grade Standards. 

0 
4.3 

4.4 

5.0 TRACE METALLIC IMPUJRrTlES (TMI) DETERMINED 8 Y  ICPIMS AND ICPIOES IN pg/mL 
CustWn-Grade solutbns 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-Ftttered Clean Room. An 
ULPA-Fllter is 99.9985% emdent for the removal of partides down tu 0.3 pm. 

Q Al om090 

- M Sb < O.OO050 

CI M As c 0.01000 

- 0 .  5a 0.00010 

c 0 Be < 0.00017 

- M 8i O.OoO40 

.I) $ 0  

- M Cd 0.00300 

Q Ca e 0.00007 

- 0 Ce < 0.00300 

- M Cs O.OOo30 

- M Cr < 0.00500. 

-. 0 co 0.001~0 

- M Cu < 0.00600 
M - Checked by 1CP-MS 

6.0 INTENDED USE 

M Dy < 0.00600 

M Er e 0.00500 

c M Eu G 0.00300 

- 
- 

- M Gd < 0.00100 

0 Ga 0.00160 

- M Ge c 0.00600 

M Au 0.00300 

M Hf 0.00200 

M Ho < 0.00050 

L 

- 
- ,  

c 

- M In 0.0lM)O 

- M Ir 0.00500 

0 Fe < 0.00110 - 
L M Le c 0.o9050 

0 - checked by ICPIOES 

M Pb < 0.00300 - 

- 0 u < 0.oO002 

- 0 Mg c o.oo006 

- M Lu < 0.00040 

0 Mn 0.00002 

0 Hg e 0.01500 

M Mo < 1).00200 

M Nd < 0.00200 

0 Ni 0.00230 

M Nb < 0.00050 

- 

- 
- 

- 
- n os 
- M Pd O.OO500 

0 P < 0.00250 

M Pt < 0.00200 

Q K 0.00300 
i - Spectral Interference 

- 
- 

M Pr c 0.00030 

M Re < 0.0OWO 

- M Rh 0.00100 

..c. M Rb 0.00100 

- M Ru 0.00200 

M Sm < 0.00100 

- 

Q sc 0.00002 

g si o.ooo6f 

0 Se < 0.00620 c 

- M Ag < 0.00200 

Q Na * O.OOOl0 

c M Sr 0.O0050 

- 0 s e 0.10000 

M Ta 0.00700 

n - Not Checked For 
- 

- M Te 0.03000 

M Tb q 0.00030 

- M TI e 0.00100 

c 

- M Th < 0.00100 

- M Trn 0.0oO40 

- M S n  e 0.00500 

- M Ti ~0.65000 

M w < 0.01Ooo 

0 c M U < 0.00200 

0 V c 0.00083 c 

- M Yb c 0.0OVXl 

L M Y < 0.04000 

- 0 zn < 0.00019 

LI M zr 0.00500 
s - Solution Standard E l e W  

For the calibration of analytical Instruments includhg but not limlted to the foltowlng: 
ICP-MS, ICP-OES, FAAS, GFAA, XBF, and DCP 
For the validation of analytical methods 
Far the prepamion of Working reference samples" 
For interference studies and ttte de&rrninatlon of correction coefficients 
For detRctton lirrdt and llneetity studles 
For addltkd intended u8es, mtact 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 enclosed M a t d l  Saftey Data sheet for lnformation regarding this CRM. 

HOMOGENEITY - This sdubion was mixed according to procedure IV-MPM-004 and is guaranteed to be hmogeneo~.  

10.4 I S 0  9001:MoO Qwlity Management System RegistraUon - QMI Certificate Number 010405 
Recognlzed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entldad Mexlcana de Acreditacion, a.c.(EMA) 
Members of IQ N e t  International Certiflcatlon Network: 
hentlna (IRAM), Australia (QAS), Austria ( M S ) ,  Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONEC), Czech Republic (CQS), Denmark (DS), Ftnbnd (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZr), Ireland (NSAI), Israel (Sll), Italy (CISO), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR). Switzerland (SQS) 

- Chemical Testlng - Accredited AZLA Certificate Number 883.01 
10.2 lSOflE& 1702k - 19S8a1General fkquimente for the Competence of Testlng and Calibration" 

10.3 lSOflEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredlted MU Certificate Number 883.02 
A 2 U  Mutual.Recognition Agreement Partners: 
Australia (NATA}, Austria (BrnwA), Belglum (BELEST) @KO-OBE), Canada (SCC), Chinese Taipei (CNtA), 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 (IANt), Norway (NA), 
Portugal (IPQ), Singapore (SAGSINGLAS), Spah (ENAC), Sweden (SWEDAC), Swttzerland (SAS), United Klngdom (UKAS) 
and Unlted States (NVLAP) (IC80 ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Comrnisslon - Domestlc Llcensing of Production and Udtlrstlon Facllitles 

10.5 lOCFR21- Nuckar Regulatory Commission Reporting Defects and NonCompliance 

10.6 MILSTD45662A (ObsoletdObsenred) 



010181 
11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .l N Shelf ufe - The pew d time during whlch the c0nCenb;rtlon of the snam(s) In a properly packaged, unopened, and 
unused standard stored under environmentally controtbd and mmltored cMldWns will remain withln the specfed unoertainty 
range. Shelf nfe Is llrnltad primarily by lramplratlon (lo8s of water hwn the SOlUtlon) and Infrequently, by chemical hnsbbility. 
Transpbatlon studies (P-SPOI 020) of chemically~tabb solutions performed at Inorganic Ventures I IV Labs Indicate a CRM 
shslFlife of four years for solutions packaged In fioo-mL low density polyethylene bottles. When stored under $pedal conditions 
that minimize trandpiratian and ItwtabiHty, the shelf (Me can be extended past thls limit. 

11.2 ExplraUon Dab - The date after which a CRM should not be used, Routine labomby us8 of 8 CRM Increases transplratbn 
losses and the chance of contamination w h i i  affect the integrity of the CRM and Ilmlt its useful Me. 
lnorganlc Ventures I N Labs concurs with state and federal regulatary agendW' tccummendabs that Sofutton standards be 
WsQned a one-year explratkm date. 

Certiflcatlon Date: March 21 2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepred By: John Stnrthers, QA Admlnlstralive Assistant 

Certifying Officer: Paul Gainea, Chemist, Senior Technical Dlrecbor 
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i n o r g a n i c  v e n t u r e s  1 i v  I a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

@-mail: ivsales@ivstandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
e 

1.0 Inorganic Ventures I N 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 labe@), 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 io00 pglmL Molybdenum In H20 tr. NHiOH 2.0 

Certified Density: 0.998 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used lo analyze this CRM. The folkwing equations are used in the 
calculation of the certMed value and the uncertainty: 
M l f b d V a b Q = ~  (E9= mean 

Uncertainty (a = 21~cwslFlur 

n xl= irrdividlrd msuts 

@* 

n =  Wrdmeslsuarrrrrts 
IS = T b  arwrratw d dl Cjgnnicad estimted ems 
(Most c m  amthe srrrrsfrmlrmtrwedtd mew&, 
weighhg, diMion to volum, ad the flxed erru reported art he 
NBT €W certificate cr4mtj&.) 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED 5 Y  INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby W can be related to stated references, usually 
national or international standards, through an unbroken chain of mparfsons 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 unceftainties for each certified value am 
reported, taking into account the SRM uncertainty error and the measurement, wsighiiq and vdume dllutlon errors. 

4. A=Y MethodM 1004 & 2 pglrnt (Avg 2 runs) 
ICP Assay NIST SRM 3134 Lot Number: 891307 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 

Assay Method #2 1008 VghL 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4A 

BALANCE CALIBRATION - All balances are checked dally uskpe in-house procedure nhber  6-INIM-001. The weights 
used for testing are annually compared to Gerhart Scab Corporation’s master weights and are trace&& to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers am 692476 - Clam I and 692476A - Class 2. 
The NIST teat number is 822126001788. All analytical balances are calibretbd w ~ y  4 months by Gerhart Sale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical w h t  set. These welgb are tested 
annually by a NlST I NVIAP accredited calibration lab. The NlST test number is 8Z/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities am calibrated va standard 
thermometer No. 903-2680 whkh was cartifled In accordance with the procedures outlined by ASTM E77-87 end NlST 
Monograph 150 using NJST Test Nos. and Std Nos.: 769543,21?3681769543,217368/P14452,1762W14452, 176240. The 
In-house procedure No. is 2-QCa01 .Thermoms!ers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119036,471047 and NlSTtest report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - tn-house procedure 3-QW02 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TM1) DETERMINED BY lCPlMS AND ICP-OES IN WrnL 
Custom-Grade solutlons are tested for trace metallic impurities by Axial ICPLOES and ICP-NIS. The result from the most senslive 
method for each element, Is reported below. Solutions tested by ICP-MS were analyzed In an ULPA-FlHered Clean Room. An 
ULPA-Fliter is 99.9985% efficient fur the removal of partlcles down to 0.3 pm. 

6.0 INTENDED USE 
For the calibration of analytical Instruments including but not lknited to !he following: 
ICP-MS, ICP-OES, FAAS, GFAA, XW, and DCP 
For the validation of analytical methods 
For the preparation of ’working refs- samples” 
For interference studies and the determination of correctiOn ccteflcienb 
For detedlon limit and llneertty studies 
For additiinal intended uses, oontad N Technical Staff 

i Te 

M 73 o.oO06o 

M TI 0.00200 

M Th 0.00200 

!!!I 7-m < o.Oo080 

M Sn 0.00998 

9 Ti 0.90500 

M w 0.05576 

0 M 11 < 0.00399 

M v < 0.00399 - 
- M < o.oMo0 

M Y < o.oma7 
11. a < 0.03993 

M < 0.00998 
s - Solution Standard Element 



010184 
7.0 INSTRUCTIONS FOR THE CORRECT US€ OF THIS REFERENCE MATERIAL 

8.0 HALARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 HOMOGENEITY - Thls 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 Qualii Management System Registration - QMI C.rtificat8 Number 010106 
Recognized by: 
Registrar Accreditation Board (A!%I-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicam de Acreditadon. a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (t)QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Cotumba (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany @CIS). Gretce (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC , Port al (APCER), Singapore (PSB), Slovenia (SKI), Spain (AENOR), Swftzerland (SQS) 

- Chemlcai Testing - Accreditad APLA Certificab Number 883.01 
10.2 ISOIIEC 1702b - I9!#@'General Requirements for the Competence of Testing end Cabbration" 

10.3 1SOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producemi'' 
- Reference Materials Productlon - Accredlted A2lA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partrwrs: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipai (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), Notway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVlAP) (ICBO ES) 

10.4 10CFRM) Appendix 8 - Nuclear Regulatory Commission - Domestlc Licensing of Productlon and Utllkation Facilbs 

10.5 lOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD95662A (ObsoleQIObserved) 



. 11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 iV Shelf LHe - The period of time during which the concentration of the aneIyte(8) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monkored conditions will remah within the spedfied uncertainty 
range. Shelf iiFe is limited primarily by transplratian (loss of water from the solution) and infrequently, by chemical Instabilky. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shetf-life of four years for solutiom packaged In 5OO-mL krw density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf Ufe can be extended pad thb h i t .  

11.2 Explmo~ bate - The date after whkh a CRM shouM not be used. Routlne labomtory use of a CRM increases transpkatlon 
losses and the chance of contamina~on which affect the integrity of the CRM and limit its useful life. 
Inorganic Venhrnas / IV Labs C ~ ~ C U ~ S  with state and federal regulatory agencies’ recornmendations that soldon standards be 
assigned a one-year expiratlon date, 

Certification Date: July 23,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlflcate Prepared By: JoAnn Struthers, QA AdminLtraWe Assistant 

Certifying Officsc Paul Gaines, Ctbemkt, Senlor Technical Diredor 
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i n o r g a n i c  v e n t u r e =  / IIv l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6788 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  
CUSTOM-GRADE SOLUTION 1000 p g h L  Phosphorus in H,O 
Catalog .Number: CGPl -1, CGPI -2 and CGPl-5 

Lot Number: w-Po1'123 
Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTiFlED CONCENTRATION: 'I 006 f 4 pglmL 
The Certified Value is the wet assay value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certified Value ( 2 )  = ,&, 
n 

(n) = mean xi = individual results n = number of measurements XS, = The summation of all significant 
estimated errors. 

Classical Wet Assay: 1006 f 4 p g h L  
Method: Acidimetric Titration vs NET SRM 84k KHP. 

Instrument Analysis: 1002 f 4 pglml 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3 139a. 

The independent samples t-?est 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 uncertainties. This agreement is a confirmation of the 
accuracy of this GRM. 

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-Wteced Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 cLm. 

co.040 
0.01 2 

e 0.001 0 
< 0.001 0 
< 0.000060 
<o.m040 
<0.0070 
< 0.00030 
~0 .010  
< 0.00050 
< 0.000030 
<0.00050 
< 0.00030 

0.080 

c 0.00060 
< 0.00050 
<0.00030 
<0.00010 

0.00070 
< 0.00060 
< 0.00030 
< 0.00020 
C0.000050 
€0.030 
< 0.00050 
< 0.050 
C 0.000060 
<0.00030 

< 0.001 0 
<0.000040 
c0.0030 
< 0.00040 
<0.020 
< 0.00020 
< 0.00020 
<0,050 
<0.000050 

<0.00050 

<0.00020 

< 0.000030 
c 0.000 10 
< 0.000 1 0 
< 0.000 10 
< 0.00020 
< 0.000 10 

< 0.40 
< 0.020 
< 0.00020 
< 0.090 
c 0.000050 

<0.00070 

< 0.0030 
€0.000030 
< 0.0001 0 
< 0.0001 0 
c o.oo0o4o 
c 0.00060 

<0.0010 
<0.00020 
<0.00020 
<0.00010 
< 0.0040 
0.0036 

< 0 .OOO 50 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

ANALYZED 
QA:KL hv.01- 

DENSITY OF SOLUTION (measured at 22Oc): 1.001 g h L  . (over) 

Expires: 

Quality Assurance Manager " i 2 0 0 5 -  

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


010187 
QUALITY STANDARD DOCUMENTATION 

1. IS0 9001 :2000 QMI Registered Quality System (Certificate Number 0101 05) 

Members of IQ Net : Argentina (IRAMI, Australia (QAS), Austria (OQS), Belgium 
(Aw'nter) , Brazil (FCAV), Canada IQMI), Hong Kong (HKQAA), Columbia (ICONTEC), 
Czlech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), Hungary ( M S t t t ,  Ireland 
(NSAI), Israel (SIl), Italy (CISQ), Japan (JQA), Korea (KSA-QAI, Netherlands (KEMA), Norway (MCSI, Poland(PCBC1, Portugal 
(APCER), Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 

2. 

3. 

lSO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited A2LA Certificate 883.02 
ISO/IEC17026-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFRBO Appendix 8 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4. MIL-STR-45 662A 
5. 
6. 

STABlLlTYl EXPIRATION DO CUM ENTATION 

Shelf Life - The (enath of time that a oroperlv stored and Dackaaed smdard w w  within the 
soecified uncertainty. 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 with 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 mL bottle Is 21 months. 

Expiration Date - 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 

0 repeated use of solutions over a one year period may adversely affect the integrity of 
standard. 

PACKAGING DOCUMENTATIQ N 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 ~ . r m  filter and in-house procedure 

IV-PACK-001 is used to clean all bottles, Contact us for technical information relating to contamination 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 C&fBRAnQN 
All balances are checked daily using in-house procedure number 6-JMM-001. The weights used for testing &re annuaUy 
compared to Gerhart Scale Corporation's master weights and are traceable to ?he National Institute of Standards and 
Technology (NIST). The NIST Traceability numbers are 4283598 and 454678. The NlST test number is 822/260017-98. 

At1 analytical balances are calibrated every 4 months by Oerhart Scale Cow. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NET / NVLAP accredited calibration lab. 
The NlST test number is 822/260017-8, 

TH.ERMOMETER 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 NET Monograph 150 using NlST 
Test Nos. and Std Nos.: 769543, 21 7368/769543, 21 7368/P14452, 176240Pl4452, 176240. The in-house 
procedure No, is 2 - 0 1  .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceabl 
to NlST Identification Nos. 92564, 1 1901 6, 471 047 and NIST test report Nos. 81 1/258522, 81 112557078, and 
236090. 

TECHNICAL SUPPORT 
All customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-569-6799 INTL 1-732-901-1 900 FAX 1-732-901-1903 E-MAIL Ivtech@ivstandards.com 
-2- 
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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-mal: ivsalesWisbndards.com website: ~ ~ ~ . i v s t a n d a r d S . ~ ~ m  

c e r t i f k a t e  of a n a l y s i s  
e 

1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certffied Reference Materia1 (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 labe@), 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 11000 pglmL Silicon In W tr. HN03 tr. HF 

Certified Density: 1.002 g/mL (measured at 22" C) 

The Certified Value is based upon the most predse method used to analyze this CRM. The following equatbns are used In the 
calarlatlon of the certified value and the uncertaIn@ 
Certrled vm = m= mal 

n XI = indivMual results 

@= 
n = nurW of me'dsummts 
I$ = Theanrnatbn d dl dgnifkant c H h t 0 d  e m s  
(Mosl c m  are the errarsfromlnstrW maarrem 
weighing dlutiontovvoktrre, a7cftheflxedsrrareported onthe 
W S4bl certifkate d malysk) 

Uncertainty (a = 2llers1w 

TRACEABIllTY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 Troperty of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
natlonal or intsmatlonal standards, through 8n unbroken chaln of cornpatlsons ell having stabed uncertainties." (IS0 VIM, 2nd 
ed., 1993, definltlan &to) 
D This IV product Is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each certffied value are 
reponed. taking Into accwnt the SRM uncertainty error and the measurement, weighing and vdume dirUU0R wors. 
4.1 Assay Method #l 1000 k 5 pglmt (Avg 2 runs) 

ICP Assay NIST SRM 3150 Lot Number: 991 108 

Graviinebic NlST SFUul tot Number: See Sec. 4.2 
kw ~ ~ o d ~  1001 yglmL 

http://ivsalesWisbndards.com
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4.2 

4*3 

4.4 

BALANCE CALlSRATlON - All balances are chedted dally uslng In-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gemart Scale corpOratim'6 master weights and are traceable to the Natknal 
Institub of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class I and 692476A - Class 2, 
the NET test number is 822/260017-08. All analytical balances are callbrated every 4 month3 by Gemart Scale Cap. d 
South Amboy, The balances are calibrated wlth a dass 1 andlor dabs 2 analytical weight set. Thwe weights are tested 
muaUy by a NlST 1 NVLAP accredited calibration lab. The NlST test number is 82U260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determlnation of the Rnsl densities are calibrated vs standard 
thermometer No. 903-2680 whlch was certified in accordance wlth the procedures oudined by ASTM €77-87 and N IS7 
hhograph I50 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,17624W14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers whlch are not calibrated vs standard t h e m t e t  ffo. 903.2680 are 
traceaMe to NlST ldentfflcatlon Nos. 92564,119016,471047 and NET test report Nos. 841/258522,811/2557078, snd 236090. 

GUNSWARE CALIBRATION - Inhouse procedure 3-QC-002 ls used to calibrate all Class A Glassware used in the 
manufacture and quality conbud of Custom Grade Standards. 

5 0  TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND lCP-OES IN pglmL 
Custom-Grade sdutlons 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. Sdutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for removal of partldes down to 0.3 jJm. 

9 AI 0.02730 

- M Sb 0.00113 

c M As c 0.02264 

- M Ba < 0.02264 

- 0 Be c O.OO091 

I M 8i < o.oooQ1 

- 0 6 0.02409 

- M Cd 0.00819 

c 0 Ca 0.00335 

y Ce < 0.01132 

- M cs 0.00068 

- 0 Cr c 0.00681 

- M Co 0.00679 

9 cu < 0.00454 
M - Checked by IW4S 

Oy s 0.01358 

L M Er < 0.01132 

- M Eu * 0.00679 

I M Gd < 0.00226 

- M Ga 0.00226 

M Ge < 0.01358 

- M Au c 0.00679 

- M Hf C 0.00453 

M Ho 0.00113 

y In c 0.02264 

M Ir < 0.01132 

- 0 Fe < 0.00499 

.L M La < 0.00113 

- M Pb IC 0.00679 

- 

- 

- 

Q Li c 0.00009 

9 Mg < 0.04991 

- M Lu e 0.00091 

- M Mn O.OO906 

0 Hg C 0.04991 

- M Mo 0.00453 

- 
- M Nd < 0.00453 

- 0 Ni e 0,01044 

.c M Nb c 0.00113 

- n O s  

M Pd G 0.07132 

0 P < 0.02269 

M Pt 0.00453 

Q K < 0.00771 

I 

I 

6,O INTENDED USE 

0 - Checked by ICP-OES I - Spectral Interfennce 

- M Pr c 0.00068 

M Re c 0.00226 

M f3h e 0.00226 

- 
- 
M Rb 0.00226 

M Ru 0,00453 

M Sm 0,00226 

0 sc c o.oO091 

- M Se 0.01811 

- 

- 

5 si 
M Ag < 0.00453 

- 0 Na 0.02008 

- 0 Sr < 0.00032 

9 s c 0.11342 

M Ta 0.00200 

n - Not Checked For 
- 

- M Te 0.06791 

Tb x 0.00068 

- M n 0.00226 

g Th < 0.00226 

M Tm < O.OOO91 

- M Sn < 0.01132 

- 0 Ti 0.01325 

- 

- M w 0.02264 

- M U < 0.00453 

- 0 V < 0.00408 

c M Yb c 0 . m e  

- M Y < 0.09055 

- M 231 e 0.04528 

Zr +: 0.01132 

s - Wution Standard Element 

For the Wration of analytical Instrumcnb including but not flmlted to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the valldatlon of ana8ytlal me- 
Forthe prepadon of Wtldng reference samples" 
F a  interference studles and the determination d correction coeffidents 
For debctbn firnit and linearity studias 
For additional intended uses, contact 1V Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

HF Note: This standard should not be prepared or stored In glass. 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for Information regarding this CRM. 

9.0 HOMOGENEW - 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 Cwndl of Canada (SCC) 
Dutch Council for Accreditah (RVA) 
Entldad Mexicana de Acreditadon, a.c.(EIUIA) 
Members of IQ Net l.nternatlonal Certlflcatlon NetwoW. 
Argentlna (IRAM). Australia (QAS), Austria (bas), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbla (ICONTEC), Czech RepubHc (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (OaS), Greece (ECOT), 
Hungary (MSZT). !reland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSAUA), Netherlands (KEMA), Norway (NCS), 
Poland WBC), Portugal (WCER Singapore (PSB), Slovenla (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testlng - Accredited A2LA Certificate Number 883.01 
10.2 lSOAE& 17025 - 4999 "General kqukeinents for the Competence of Testlng and Callbratton" 

10.3 1SO/IEC Guide 34 - 2000 "General Regulrements for the Competence of Reference Materlal Producers" 
Refsrence Materials Production -Accredited A2lA Certlficate Number 883.02 

A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) @KO-OBE). Canada (SCC), Chinese Taipei (CNLA}, Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Gerrnany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), the Netherlands (RvA), New Zealand (IANL), Norway (NA), 
Portugal (IPQ), Singapore {SAC-SINGLAS), Spah (ENAC), Sweden (SWEDAC), Switrertand (SAS), United Klngdom (UKAS) 
and United States {NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory CommSwion - Domrstlc Ucenslng of Pmductlon and Utilization Facllitles 

10.5 IOCFR21- Nuclear Regulatory Comrnlsslon - Reportlng Defects and Non-Compllanoe 

1 0.6 MlL-STO45WZA (Obaolete10bsenred) 



I 1  .O DATE OF CERTIFtCATlON AND PERIOD OF VALlOtTy 010191 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a propedy packaged, unopened, and 
unused standard stored under environmentally controlled and monjtofed conditions WlH remain withln the specifled uncertatnty 
range. Shelf llfe Is limited primarily by tmnspiration (loss of water from the solution) and infrequently, by chemical Instability. 
Transpiration studies (P-SPO1020) of chemlcally-stable SOtuHons performed at lnorganlc Ventures I N Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-mL low densrty polyethylene bottles. When stored under special cmcWns 
that minlmlze transpiration and instat>Nity, the shelf IHe can be extended past this Ilmlt. 

11.2 Expiration Date - The date after whlch a CRM should not be used. W n e  laboratory use of a CRM Increases transplratin 
lasses and the chance of contamination which affect the integrity of h e  CRM and limit Its useful life. 
Inorganic Ventures I IV Labs concurs Wtth state and federal regulatory agencies' recommendations that solution standards be 
asslgned a one-year expiration date. 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certifying Officer: Paul Gaines, Chemlst, Senior Technical Director 



i n o r g a n i 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. corn website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOtUTlON 1000 pglmL Titanium in 1.4% HNO, (abs) tr. HF 
Catalog Number: CGTI1-1, CGTI1-2 and CGTI1-5 This standard should not be prepared or stored in glass. 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Titanium Metal 
99.999% 
F29114 

CERTIFIED CONCENTRATION: I010 =t: 3 pglmL 
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 (R} = L, 
n 

(E) = mean xi = individual results n = number of measurements ZS, = The summation of  all significant 
estimated errors. 

Calculated Value: 1002 pg1rnL 
Method: Calculated, based on starting material. 

Instrument Analysis: 1010 f 3 pg/mL (Average of 3 runs) 
Method: Inductively Coupled Plasma Spectroscopy {ICP) vs NlST SRM 31 62a. 

TRACE METALLIC IMPURITIES DETERMINED BY 1CP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace r n e t a k  impurities by ICP-MS were analyzed in 8cI ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pm. 

4 

<a010 
<0.000050 
<0.0010 
< 0.00 1 0 
<O.ooOo50 
< O.oooO40 
<0.050 
< 0.00030 
40.010 
< o.oO05o 
<0.000030 
<0,00060 
<0.00030 

<0.040 

- M W  - M Er 
- M Eu - All Gd 
- M Ge 

Ge - M Au - M Hi - M Ho 
- 0 In 

- 0 Fe - M Le 

IJ If 

k ! m  

< 0.00060 
< 0.00050 
< 0.00030 
<0.00010 
<0.00010 
< 0.00060 
<0.00030 
<0.00020 
<0.000060 
<0.020 
C0.00050 
<0.010 
<0.000050 
<0.00030 

<0.0010 
< 0.000040 
< 0.020 

0.0020 
<0.050 
<0.00020 
< 0.00020 
< 0.050 
< 0.oooo80 

<0.00050 

<O.o0020 
0.23 

<0.000030 
<o.oO01o 
<0.00010 
<0.00010 
<0.00020 
<0.oO0~0 

<0.0020 
<0,40 
<0.010 
c 0.00020 

0.12 
< 0.000060 

< O.OOO70 

< 0.0030 
<O.ooOo30 
<o.oO01o 
<O.o0010 
<0.0o0040 
<0.00050 

<0.0010 
<0.00020 
<0.00020 
<0.00010 
<0.0040 

0.1 9 
<O .OOo50 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference ri - not checked for s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22%): 1.01 1 g/mL 
QA:KL (*~AIOHI~OW 

{over) 

Quality Assurance Manager 
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QUALIN STANDARD DOCUMENTATION 

1. IS0 9001 :2000 QMI Registered Quality System {Certificate Number 0 t 01 0 5 )  

Members of IQ Net : Argentina (RAMI, Australia (OAS), Austrla ( O W ,  Belgium 
(Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), Columbia (ICONTEC), Czech 
Republic {cas), Denmark (DS), Finland (SFS), France tAFAQ1, Germany (DQS), Greece (ELOT), Hungary {MSZI'l, Ireland (NSAI}, 
Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands MEMA), Norway (NCSI, PolandWCW, Portugal (APCER), 
Singapore (PSBI, Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

2. 

3. 

ISOllEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited A2LA Certificate 883.02 
ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR2 1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4. MIL- STD-4566 2 A 
5. 
6. 

STABILITY/ EXPIRATION DOCUMENTATION 

Shelf tife - 1 standard will r rn 'n within the 
mecified 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 with 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 mL bottle is 21 months, 

Expiration Date - The date after which a standard solution should not be used. A one year expiration dat 
recommended by most state and federal regulatory agencies. Transpiration issues 
repeated use of solutions over B one year period may adversely affect the integrity of the 
standard. 

PACKAGlNG DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 prn fiiter and in-house procedure 

IV-PACK-001 is used to  ciean all bottles. Contact us for technical information relating to contamination issues in 
peckaging materials. 

GU$SWARE CALIBRATION 
In-house procedure 3-QC-002 is used to calibrate ali Class A Glassware used in the manufacture and quatity control of 
Custom Grade Standards. 

BALANCE CALIBRA710N 
All balances are checked daily using in-house procedure number 6-JMM-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 4283598 and 464678. The N E T  test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Cora of South Amboy. The balances are calibrated 
with 8 class 1 analytical weight set. fhese weights are tested annualty by a NlST / NVLAP accredited calibration lab. 
The NIS'T test number is 822/260017-8. 

THERMOMETER CALIBRA= 
The thermometers used in the determination of the fhal 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 7 50 using NET 
Test Nos. and Std Nos.: 769543, 21 736~769543, 21 7368P14652, 17624WP14452, 176240. The in-house 
procedure No. is 2-QC-001 ,Thermometers which are not calibrated vs standerd thermometer No. 903-2680 are traceable 
to NET Identification Nos. 92564, 11 9016, $71047 and NET teat report Nos. 81 1/258522, 81 1/2557078, and 
236090. 

TECHNICAL SUPPORT 
All customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-569-6789 IMTL 1-732-9014 90 FAX 1-732-801 -1903 E-MAIL IVtech@iwtandards.com 

-2- 

mailto:IVtech@iwtandards.com


010194 
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, n] 08701 us8 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 
phone: 800-689-6799 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 Ventum I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate -83-02. 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 labl(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 pglmL Strontlum in O.q% (abs) HNOs 

Certified Concentratlon: 1004 f 2 pg/rnL 

Certified Density: 1.001 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to enalyze this CRM. The following equations are used in the 
cakulation of the cetMed value and the uncertainty: 

The independent samples t-test was used to determine if there b agreement between the above assay methods at the 95% 
confidence intetval. Both methods were compared and showed agreement within the staled uncertalntis. This agreement is a 
confirmation of the accuracy of thls CRM. 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the resutt of a measurement or the value of a standard whereby it can be related to stated references, usually 
nationat or international standards, through an unbroken chain of comparisons all having stated unartalntks." (IS0 WM, 2nd 
ed., 1993, definttion 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
repotted, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution e m s .  

4.1 Assay Method #I 1005 f 2 VglrnL 

1004 f 2 ylglmt 
ICP M a y  NlST SRM 3153a Lot Number. 990906 

EDTA NtST SRAA 928 Lot Number: 880710 
Atray Method #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CAUBRATION - An balances are checked daily using In-house procedure number 6-IMMa01. 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 8ZfZ6OOI 7-98. All analytical balances are calibrated every 4 months by Gsrhart 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 calibratbn 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 certified in accordance with the prmdures outlined by ASTM €77-87 and NET 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/p14452,176240. The 
inhouse procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,l l90~6,471047 and NIST test report Nos. 81 11258522.81 112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Qlassware used in the 
manufacture and quality control of Custom Gnde Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED 83y ICPIMS AND ICP-OES IN pglmL 
Custom-Grade solutlons are tested for trace metallk impurities byAx&f ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is repotted below. Solutions tested by ICP-MS were analyzed in an UWA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% eificient for the removal of particles down to 0.3 pm. 

e 0.00055 

0.00048 

< 0.00028 

0.00009 

< 0.00009 

< 0.00055 

< 0.00028 

e 0.00018 

0.00005 

0.00200 

c 0.00046 

< 0.001 10 

< 0.00005 

0.00028 

Q ti < 0.00003 

!!!l f-U 0.00004 

Q Ms 0.00030 

P Mn 0.00003 

9 Hg 0.01500 

M Mo < 0.00018 

M Nd .c 0.00018 

Q Ni < 0.00300 

M Nb < 0.00005 

- n Os 

0 Pd < 0.00400 

Q P < 0.00480 

ff 0.00018 

K C 0.00170 
0 - Checked by ICP-OES i - Spectral Interference 

M Sn c 0.00046 

M w 0.00092 

- M Ti 0.00459 

8!! u C 0.00018 

v c 0.00018 

M Yb o.Oooo9 

0 y c 0.00004 

Q 221 0.00720 

M Zr < 0.00046 
s - Solution Standard Element 

6.0 tNTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 

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 

LCP-Ms, ICP-OES, FAAS, GFAA, XRF, arrd DCP 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 



8.0 

9.0 

H&%Rt)OUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPh4-004 and is guaranteed to be homogeneous. 

10.0 QUALIN STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.6 

10.6 

IS0 9001:2000 Qual@ Management System Reglstration - 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) 
M e m b e r s  of 1Q N-ma tlonal Certification Network: 

010196 

Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avintw) , 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 (KEW), Norway (NCS), 
Poland PCBC , Portu al (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
iSO/id 1702b - 19d"General Requirements for the Competence of Testing and Calibfatlon" 
Chemical leetlng - Accredited A2LA CeRificate Number 883.04 

lSOllEC Guide 34 - PO00 "General Requlrements for the Competence of Reference Material PTocIucm" - Reference Materials Production - Accradited A2tA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Repubtic 
(NAO), Denmarlc ( D A W ,  Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HWS, Ireland (NAS), 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 (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC60 ES) 

10CFRM) Appendix 8 - Nuclear Regulatory Commission - Domestic Llcenslng of Production and Utilization Facilities 

IOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

M l L S ~ 4 6 6 6 2 A  (Obsolete/Observed) 

I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALlDlTY 

11.1 IV Shelf Lite - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under envimnmentdiy controlled and monitored condiHons will remain within the specified uncertainty 
range. Shelf life is limited primarfly by transplration (loss of water from the solution) and bfrsquently, by chemical instabiiity. 
Transpiratlon studies {PSP01020) of chemically-stable solutions pedmed at Inorganic Ventures I IV Labs indicate a CF?M 
sheif-life of four years for sdutions packaged in 500mL low density polyethylene botlles. When stMIsd under special conditions 
that minimize transpiration and instabitity, the shelf life can be extended past this limit. 

11.2 Expimtion Date - The date after whlch a CRM should not be u d .  Routine laboratmy use of a CRM increases transpiration 
losses and the chance of contamination which effect the integrity of the CRM and limit its useful Me. 
Inorganic Ventures I N Labs concurs with state end federal regulatory agencies' tecornmendations that solution standards be 
assigned a one-year explmtion date. 

Certification Date: October 22, 2003 - Of 0 2005 
Expiration Date: 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CeMcate Prepared By: JoAnn Struthers, QA Administrative Assistant 

JhA- * *lo197 Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Omcec Paul Gaines, Chemist, Senior Technical Director 



010198 
i n o r g a n i c  v e n t u r e s  / i v  Dabs 

195 lehigh avenue, suite 4, kkewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-A903 

e-mail: ivsalesQivstandards.com website: www.ivstandards.com 

cer t i f  ica  t e of a Ita 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 (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 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/rnL Tln in H2O tr. HNO3 tr. HF 

Catalog Number: 

Starting Material: Sn Shot 
Starting Material Purity (%): 99.999438 
Starting Material Lot No ~ 1 2 ~ 2 3  
Matrix: 

CGSNI-'I, CGSNI-2, and CGSN1-5 
Lot N urn be r: X-SNOI I15 

Hz0 tr. HN03 tr. HF 

CERTiFtED VALUES AND UNCERTAINTIES 

Certified Concentration: 995 f 2 pg/mL 

Certified Density: 0.998 g/rnL (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: 

oertred VaQe KO = (Q= mal 

n = nuuh of meamncenfs 
I$ = T h e m i i m  d dl @tWkarrt airrated errors 
(Most c m n  am the errusfromhstrumrdal meawemnt, 
weighing, dilutionto v d u m ,  a d  the fixed erra repwted on the 
NIST SFaVl certificate 13 maw%.) 

n XI = individual r e a s  

to'" 
Uncertainty (a = 21tersrN1a 

TRACEABILITY TO NlST AND VALJ/ES OBTAINED BY INDEPENDENT METHODS 
il "Propem of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
natlonel or International standards, through an unbroken chain of cornpartsons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 Thii 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 uncertalnty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method 61 995 f; 2 vg/mL (Avg 2 runs) 
ICP Assay NIST SRM 3161 a Lot Number: 9931 07 

Assay Method #2 998 pglrnl, 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

http://ivsalesQivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

010199 
BALANCE CALIBRATION - AU balances are checked daily using h-house prooedum number 6-IMh4-001. 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 Treceebilii numbers are 692476 - Claw 1 and 692476A - Class 2. 
The NIST test number Is 822i260017-98. An analybcal balances am calibrated every 4 months by Gethart 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 / NVLAP accredited callbration lab. The NlST test number is 8221260017-98. e 
THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 whlch was certified in accordance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NlST Test NOS. and SM Noa.: 769543,217368/769543,217368/p14452, 1762401P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thenometers whlch are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NtST test report Nos. 8111258522,811/2557076, and 236090. 

GLASSWARE CALiBRATlON - 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 (YMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and LCP-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-Fitter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

M DY < 0.01205 

M Er 0.01004 

M Eu 0.00603 

M Gd < 0.00201 

M Ga < O.OOZOI 

1? Ge < 0.01205 

bd < 0.00603 

!!! kif 0.00402 

M Ho < 0.00100 

M In < 0.02009 

M ir -c 0.01004 

9 Fe < 0.00110 

M La < 0.00100 

!!!! Pb 0.00593 
0 - Checked by ICP-OES 

0 ti < 0.00002 

M t u  c 0.00080 

0 Mg < 0.00003 

Mn 0.00804 

0 HQ 0,01500 

M Mo e 0.00402 

M Nd 0.00402 

$2 Ni c o.oio00 

M Nb e 0.00100 

Os 

M Pd < 0.01004 

Q 0.00500 

!id 0.00402 

e K 0.00200 
i - Spectral Interference 

M Pr < o.oo060 

M Re 0.00201 

M Rh 0.00201 

M Rb < 0.00201 

M RU < 0.00402 

M Sm < 0.0020f 

M Sc 0.02009 

M Se < 0.01607 

sz si 0.00340 

M As < 0.00402 

Q Na 0.00010 

M S' < 0.00100 

n s  
!!d Ta 0.01406 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 

For the validation of analytical methods 
For the preparation of "working reference samples' 
For interference studies and the determination of correction coeffldents 
For detection limit and tinearlty studies 
For addltlonal intended uses, contact IV Technical Staff 

ICP-MS, ICPQES, FAAS, GFAA, XRF, a d  DCP 

!!! Te < 0.06026 

!!!! fb 0.00060 

M 0.00201 

M c 0.00201 

!!!! Tm < 0.00080 

s Sn 

M Ti C 0.10043 

M w 0.02009 

e !!d u 0.00402 

- v 0.00402 

M Yb c 0.00201 

M Y c 0.08035 

Zn 0.04017 

M Zr 0.01004 
s - Solution Standard Elament 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010200 
Storage & Handing - Keeptightly sealedrAhen not in use. Stom md USB at a0 2 4 s .  Do mt Pipet from codaher. Do nd return 
pwbons removed fa pwngbo owddner. 
Atrmic WQW, Vdence; Coordnatiorr Nvnber; Chanical F m  in Socltian - 118.710; *4; 4,5,6,7,$ Sn(OH),F,& 
C M c d  CarrgatSbiBty - Soluble in HCI and dikde HF I HNOA. A d d  nsrdral to basic medm. Unstable at prn levelsvlithmetals 
t M m  pwll F- may, (le. bo rot rnixvrith Akaline or Rare Eatths OT high kwls of transition elenerrts mlessthcy ae 
fluorirwrted.) Stable \sah mod inorganic dens p r o w  a is in the chemical Berm shww ab=,  
StablCQ- 2-100 ppb lwe? d&le (abne w rnixpl vdth all other rn$fWhd am st corn w&le Iprvets) =the Sr(OH)Ft fa 1 year 
in 1 % HNO, 4 U)PE CoTfcWncr. 1-1 0,ChM ppm stngle dement so&lbm usthe Sn(OH$?'. chemcaliy stable b r  ylears ~ 1 2 5 %  H W ,  
/trace HF in @LOPE coritainer. 
Sn C d a '  Sampleg $"p"""" and Soldim) -Metal  E o l a e  in HF IHNO, or Ha); 0i;deS - Srro (soluble in HCI), SnO, 
-very r e & ! o  all acids nduding HF(Fuslonvu#h eqml pacts of NaSO, end S. ll sthen soldde in vwtw Q &de a d s  as the 
thiostmete); Alloys (Treat first 0.1 g rhah 10 mL corn. HSO. fo boiUrrg mtil the d o y  disintegrdes and newly a# of ihe sulfuric 
acid is M e d .  Then add 100 mL 0, kee M e r  and SO mL of m HCI 01 transkr to a plastic axrtahr and add 1 mL HF in 
either case w m t n g  gertly to b r a  about soUkn.) Organic Mdrices(\iolatility and pecipkatian ofthe insoluble stmnic oAe  am 
problems. Consuttation dthe lkeratue should ke made far individual matrices / Sn mpoun3s.) 
Mrmic Spt# ; tmpie  Mwmatiwr(1CFOES D.Lm aregim os Fad'#alaxM uiwu): 

ICP-OfS 242.949 nm 0.1 IO.01 clghL 1 atom W, Mo,Fih ,Tal Co 
ICP-ICIS 120amu 5 jq3 nla M' '*Te, 8LRu"€), T d W  

rea funderlined krdiades w e r e  at &m.) 
9nm 6 E E 2 ! & & n L  - D*L I--- - P - 

HF Note: This standard should not be prepand 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. 

HOMOGENEm - This solution was mixed according to procedure I V - M P W  and is guaranteed to be homogeneous. 

10.1 tS0 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 Mexkana de Acreditacion, a.c.(EMA) 
Members of la Net lnternatlonal Cettlfication Network: 
Argentina (IRAM), Australla (QAS), Austria @US), 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 (SI!), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (AFCER), Singapore (PSe), Slovenia (SKI), Spain (AENOR), Switzerland (SQS) 

- Chemicai Teaing -Accredited AZLA Cerllflcate Number 883.01 

10.3 ISOllEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited MIA CerWlcate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Repubtic 
(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), 
Portugat (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Untted States ( N W P )  (ICBO ES) 

10.4 lOCFR60 Appendix B - Nuclear Regulatory Cornmibslon - bornustic Licenslng of Production and Utilitation FacilW 

10.2 ISOfiE& 17025 - 1999 "General Requintments for the Competence of Testing and Callbration" 

10.5 10CFR21 - Nuclear Regulatory Commission - Reportlng Defects and Non-Compliance 

10.6 MIL-STD4662A (Obsolete10bserved) 



I 1  ,O DATE OF CERTIFICATION AND PERIOD OF VALIDITY Of0201 

11 .l IV Shelf Life - The period of Pime 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 Withln the s p e c W  uncertainty 
range. Shelf life b llmited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chernically-stabk sdutlons performed at Inorganic Ventures 1 IV Labs indite a CRM 
sheif-life of four pars for solutians 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 thii limit. 

11.2 Expiration Date - The date af€er 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 as 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: February 1 I, 2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

certificate Prepared By: JoAnn Struthers, QA Adrniniitrative Assistant 

Certlflcata Approved By: Katalin Le, QC Manager 

Certtfying Officer: Paul Gaines, Chemist, Senior Technical Director 



010202 
i n o r g a n i c  v e n t u r e s  / i v  l a b 9  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@vstandards.com website: www.Cvstandards.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 / IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Wnufacturer: 
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), I S 0  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 pg1mL Bismuth in 3.5% (abs) HNOs 

Catalog Number: 

Starting Material: Bi needtes 

Starting Material Lot No G25L16 

CGBII-1, CGBII-2, and CGBI1-5 
Lot Number: X-B 101 091 

Starting Material P u f i  (%I: gg.gg9090 1 NnRl3ANIC: LAHS/RRUCHEM r..nss%. ,ora 

Matrix: XIATE 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

999 f 2 pglmL 

1.026 g/mL (measured at 22" C) 

The Certified Value is based upon tho most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
Certried Valua a= (Ql= rn 

n xt= mdivkiual results 

tom 

n = nuM~er dmeasuremnts 13s = T b  sumnation d all sis4r6ficant a2inmted wmrs 
(Most c o m n  are the errasfrominstrmrrtd masuremnt, 
welghhgl clikition to v o b m ,  ;ld the fixed war reported on the 
wr SRM C e r t Y I C a t e  B artatysis.) 

Uncertainty (3 =-E 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of 8 measurement or the value of a standard whereby it can be related to stated references, usually 
national or intematinal standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
D This IV product is frsceable to NIST via dired comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty emr and the measurement, weighlng and volume dilutlon e m .  
4.1 Assay Method C l  999 k 2 pglrnt (Avg 2 runs) 

ICP Assay NIST SRM 3106 Lot Number: 991212 

Gravlmetric NIST SRM Lot Nwntnc See Sec. 4.2 
Assay m h o d  fl  4003 pg/mL 

mailto:ivsales@vstandards.com
http://www.Cvstandards.com


010203 
4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using inhouse procedure number 6-IMM-001. The weights 
used for testing an annually compared to Gemart 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 82ZR60017-98. 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 analytiical weight set. These weights are tested 
annually by a NET I NVlAP accredited calibration lab. The NET test number is 82Z260017-98. 

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 En-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-QG001 .Thermometers which are not calibrated YS 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 CALIf3RATION - 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 
Cwtom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each dement, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Fitter is 99,9985% efficient for the removal of particles down io 0.3 urn. 

Q AI 0.00012 

!!!! Sb < 0.00100 

- M AS 0.02003 

M Ba < 0.02003 

M 6e < 0.00100 

s Bi 

M 0.14018 

- 0 c d  0.00017 

Q Ca 0.00245 

!Y Ce < 0.01001 

M cs 0.00060 

0 Cr 0.00020 

M c o  < o.ow1 

- 0 CU 0.00014 
M - Chedted by ICP-MS 0 - Checked by ICP-QES i - Spectral Interference 

NI Pr c 0.00060 

M Re < 0.00200 

M Rh < 0,00200 

M Rb .c 0.00200 

!!! RU 0.00401 

M Sm < 0.00200 

!!d SC 0.02003 

h? Se e 0.0t602 

si 0.00105 

!!d AS < 0.00401 

- 0 Na 0.00240 

M Sr c 0.00100 

P s e 0.03000 

M Ta 0.01402 
n - Not Checked For 

6.0 INTENDED USE 
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 end the determination of cumtion coefficients 
For detection limit and Ilnearlty studies 
For addWona1 intended uses, contact IV Technical Staff 

M Te < 0.06008 

- M Tb < 0.00060 

M TI o.00200 

!!I Th < 0.00200 

h!! Tm 0.00080 

M Sn < 0.01001 

M Ti < 0.10013 

h!! w 0.02003 

M u < 0.00401 

E? v 0.00401 

M Yb 0.00200 

!d y < 0.06011 

9 Zn 0.00008 

M zr < 0.01001 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010204 

ICPIOES 3U3.772nm QQ8/[101pgr)nL 1 atom m,U, 3,Ht, Fe 
ICP-CES 222.825nm 0.1 lo02 CrgrtnL I dm Cr, Hf Ce, Os 
ICP-MS 209 (Mu 2ppt r b b  M' %% 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Satley Data sheet for infomation regarding this CRM. 

HOMOGENEITY - This sdution was mixed according to procedure IV-MPM004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standeds Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditscion, a.c.(EMA) 
Members of jQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&CIS), 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), Ita& (ClSQ), Japan {JQA), Korea (KSA-QA}, Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenla (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing = Accredited MU CerUflcate Number 883.01 
10.2 ISOlItd 17025 - 1999 %enera1 &quIremen*, for the Competence of T-tlng and Calibration" 

40.3 ISOAEC. Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2lA CeMicate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (SKO-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) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland @AS), United Kingdom (UKAS) 
and United States ( W W )  ( IC80 ES) 

- Domestic Llcensing of Production and Utlllzation Facilities 
10.4 'IOCFRSO Appendlx B Nuclear Regulatory Commission 

40.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDlTY 010205 

11.1 IV Shelf L i i  - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmenta tty controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is lknlted primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of d\cwnically.stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 50O-mL low densRy polyethylene bottles. When stored under spedal 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 wed. 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 19, 2004 

ExDifltIorr Date: 

l r2005 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlfcate Prepared By: JoAnn Struthers. QA Administrative Assistant 

Certifying officer: Paul Gahes, Chemist, Senior Technical Director 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 26440 
SDG: 250244 
CASE: CNWRA 
VTSR: August 27,2004 
PROJECT#: 06002.01 .141 

TASK ORDER: 040827-12 

Pipette Calibrations 



J 

BooWPage 04 007 r 
L, SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Verification Log 

I Balance #: Thermometer #: diH20 Temperature (OC): A 010207 
I Eppendorf# 1 True Value (pL) I 1st Reading (9) I 2nd Reading (9) I 3rd Reading (9) 

).) 

I I 

TMDDI 750 P a 5  F o L  

TMYI 15 I o - )  a C  k u d &  

Analyst: Date: h 1 - d  (f 

Reviewed by: J /\ApA,&, cl.- Date: I a/@a/oy I/ 

C 

c. FRM-243-b (Rev 3/Mar 03) 



. '  BooWPage: 04 008 010208 
- 

SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Verification 
I 

(Space provide for Inorganic Laboratories' Fixed Volume Pipette Verification Spreadsheet) 
- 

1 
I 

-- 

I 

- SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Spreadsheet 
I 

I 

1 
PI 

7 

J 
FRM-246 (Rev 1/Mar 03) 

FRM-243-a (Rev 3/Mar 03) 



Boo Wpage: 07 02s 

Eppendorf # True Value (vL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg wt (9) % of True Value 
I 

20 0.000 0.00 
ADJPOO-A 100 0.000 0.00 

200 0.m 0.00 
20 0.000 0.00 

AD J 2004 100 0.000 0.00 
200 0.000 0.00 
20 0.000 0.00 

ADJZOO-D 100 0.000 0.00 
200 0.000 0.00 

I 

20 0.0203 0.0204 0.0203 0.020 101.67 
ADJZOO-G 100 0.0987 0.0986 0.0992 0.099 98.83 

200 0.1974 0.1981 0.1979 0.198 98.90 
20 0.0203 0.0202 0.0202 0.020 101.17 

ADJ200-H 100 0.0991 0.0984 0.0994 0.099 98.97 
200 0.1981 0.1979 0.1985 0.198 99.08 
20 0.0199 0.0200 0.0202 0.020 100.17 

ADJZOOJ 1 00 0.0990 0.0997 0.0990 0.099 99.23 
200 0.1994 0.2002 0.1987 0.199 99.72 

. 

20 0.000 0.00 
ADJZOO 100 0.000 0.00 

200 0.000 0.00 
20 0.000 0.00 

SwRt - Dlv. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

(8pece provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

SwR - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Sp 

010209 

eads heet . .  

FRM-244 (Rev 2/Sept 02) 
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Boo Wpage: 07 024  

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: 2 L  Thermometer #: f i  ' diH20 Temperature (" C) d l O 2 i O  

Analyst Date: {$$Ioq 
Reviewed by Date: 

FRM-244 (a) (Rev WApr 04) 



BooWpage: -07 02: 
SwRJ - Div. 011, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

010211 

I 
SwRl - Div. 01 , Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

I 0.000 I 0.00 

I 

I 
I 
I 

FRM-247a (Rev 4/Apr 04) 

FRM-244 (Rev 2/Sept 02) 
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Eppendorf # True Value (pL) 1'' Reading (9) 2nd Reading (9) 3d Reading (9) 

20 o2a t 1 6 . 6 2 0 2  

200 2pnf . / 99  Y 

ADJZOO-C 100 0 w o f  5aWc CEr 

200 I r  ? @  

20 0282 6210 ,6202 

ADJ2OO-A 100 a 9 0 099s # 

t t  t *  t 1  20 

1. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I: 
1 
li 

. 

1 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Lv10 2 1 & 9 

e W 9 t  AD JZOO-D 100 
200 
20 

looY 
I-- 

?- , 

0 loa3 

e ZOOS 

FRM-244 (a) (Rev S/Apr 04) 
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3rd Reading (9) Avg Wt (9) % of True Value 
0.000 0.00 
0.000 0.00 
0.000 0.00 

I 0.000 0.00 
0.000 0.00 
0.000 0.00 
0.000 0.00 
0.000 0.00 
0.000 0.00 

I 

SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

Eppendorf ## 

ADJ1000-C 

r 

9 7 4  lD/5/*+. 

SwRl - Div. 01, Inorganic La ratory Adjustable Pipette Verification Spreadsheet 

True Value (pL) 1st Reading (9) 2nd Reading (9) 
100 
500 
1000 

010213 

ADJ1000-D 
100 
500 
1000 

~ 

ADJl 000-E 

1 m I I 100 I I 
I 

500 
1000 

~ 

1 00 
ADJl 000-F 500 

1000 
100 0.1007 0.1001 

ADJl000-G 500 0.4927 0.49 18 
1000 0.9843 0.9866 
100 0,0983 0.0979 

ADJ1000-H 500 0.494 I 0.4947 
1000 0.9942 0.996 1 

0.4929 
0.9840 

0.492 98.49 
0.985 98.50 

0.4939 
0.9956 

0.494 98.85 
0.995 99.53 

I 0.000 I 0.00 

~ ~- ~~~~~ ~ 

100 
ADJI O O O J  500 

1000 

I 0.000 I 0.00 
0.000 I 0.00 

0.101 1 0.1004 
0.4967 0.4977 
0.995 1 0.9939 

I 

0.1012 I 0.101 I 100.67 

0.4965 
0.9960 

0.497 99.39 
0.995 99.50 

1 I 

0.0989 I 0.098 1 98.37 

0.000 
0.000 
0.000 
0.000 

0.00 
0.00 
0.00 
0.00 

I I 

0.1010 I 0.101 I 100.83 

ADJIOOO 

ADJIOOO 

500 
1000 
100 
500 
1000 

0.000 
0.000 

0.00 
0.00 

FRM-247b (Rev 2/0ct 03) 

FRM-244 (Rev 2/Sept 02) 
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ADJIOOO-C 

AD J1000-D 

ADJl000-E 

0 ADJIOOO-F 
0 
0 

I 
I 

v- 
ADJ 1000-G 

'ADJIOOO-H 

Booupage: 07 086 

100 
500 
1000 

/ 
I00 I I . /  
500 
1000 
I00 
500 
1000 
100 
500 
1000 L \ 

100 0- 1001 0. /oo/ a . m >  
500 D' 4927 0 */Y o* 4 9 a  

100 0 rn83 0.23tiqCi 
500 (2 M 4l 0. e 4 7  

9 4 0  
0- 0989 

1000 

I 
1 
1 

w1024.4 SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification L 

Balance #: Thermometer #: diH20 Temperature (" C)  

I Eppendorf # I True Value (pL) ' I 1'' Reading (9) I Znd Reading (9) I I 3" Reading (9) 

100 
ADJl000-K 500 

1000 
100 

ADJI000 500 
1000 v 

Revi 

FRM-244 (b) (Rev 4/Apr 04) 
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ADJ1 O O O J  

ADJ1000-K 

ADJlOOO 

k 

1 00 0.000 0.00 
500 0.000 0.00 
1000 0.000 0.00 
1 00 0.0995 0.0998 0.0995 0.100 99.60 
500 0.4999 0.5001 0.501 1 0.500 100.07 
1 000 1 .oO09 1.0011 1.0015 1.001 100.1 2 
1 00 0.000 0.00 
500 0.000 0.00 
1 000 . 0.000 0.00 

SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

SwRl - Div. 01 , Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

010215 

FRM-247b (Rev 3/Apr 04) 

FRM-244 (Rev 2/Sept 02) 
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A .  07 090 Booklpage: 

ADJl000-F 500 501s 0 5 b b 4  g661 . 

1000 f.ooIr /.a6 24 I ,  @I3 
I00 - 
500 
1000 
100 

ADJl000-H 500 

1000 
I00 

ADJIOOOJ 500 

1000 

ADJl000-G 

100 0 o o v 9 s  
ADJl000-K 500 $O(/ 

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

Analyst Date: 10 [L a 1 ~ 9  - 

Reviewed by Date: Io/& /Sq 

FRM-244 (b) (Rev 4/Apr 04) 
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ADJ5000 

SwRl - Div. 01, Inorganic Labs’ Adjustable 

5000 0.000 0.00 

500 0.000 0.00 
2500 0.000 0.00 
5000 0.000. 0.00 

Volume Pipette Verification 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

A / 

010217 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247c (Rev 2/Mar 03) 

FRM-244 (Rev 2ISept 02) 
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k 

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

Eppendorf # I True Value (pL) I 1'' Reading (9) 1 2"d Reading (9) I 3rd Reading (9) 
I 1 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
diH20 Temperature (" C) 9 0 2 1 8  

Balance#: Thermometer #: c? 0 

ADJ5000-G 

AD J5000-H 

ADJ5000-I 

0 ADJ5000-J 
0 
OI 
v) 
I 
I 

AD J5000-K 

AD J5000-L 

500 \ $ \ b y  
2500 iY 
5000 / 

500 
2500 
5000 
500 

2500 I 
5000 

> - 
c. 

500 0- <Ob \ 0. bo24 6*50al 
2500 
5000 64 04g3 5.0471 
500 4 

5- 0041 5000 5,003 1 
500 0.qI 19 0- 5 ooci 
2500 5\10 2. so19 

2500 

- -  

Analyst 

Reviewed by 

FRM-244 (c) (Rev 3/Apr 04) 



BookJpage: 37 151 
SwRl - Div. 01, Inorganic Labs' Adjustable Volume Pipette Verification Log 

(Space provided for Inorganic Laboratories' Adjustable Volume Pipette Verification Spreadsheet) 

Sw Rl - Div. 01 , Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

010219 li 
I 

FRM-247c (Rev 3/Apr 04) 
e 

FRM-244 (Rev 2/Sept 02) 



' 010220 
SWRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance#: 34 Thermometer #: diH20 Temperature (" C) 2 I 
1'' Reading (9) 2"d Reading (9) 3" Reading (9) 

# 9 , so12 1 t. 

4.964P 4=99(#3 4* 9945 
2 4 ? 6 /  2.4q37 2 .WS 

b\ A I  't 

Eppendorf# True Value (pL) 
500 

I ADJ5000-C I 2500 
I I 5000 
I I 500 

I 
I 

I ADJ5000-G 1 2500 

ADJ5000-H 2500 
I I 5000 
I I 500 

ADJSOOOT ~ 2500 
5000 
500 

0 AD J5000J 2500 

r, 

0 5000 
500 0 

UL 
I -.- I ADJ5000-K I 2500 

i I '.I 5000 
500 

ADJ5000-L 2500 
0 
0 
v) 

I I 5000 
I ~ --I 500 
I ADJ5000-M I 2500 
L 

5000 
500 

AD J5000-N 2500 
5000 
500 

~ 

I A D J S O O T  1 2500 
I I 5000 
I I 500 

I I 

I I I ADJ5000 I 2500 
I I 5000 

FRM-244 (c) (Rev 3/Apr 04) 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 26440 
SDG: 250244 
CASE: CNWRA 
VTSR: August 27,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040827-12 

Balance Calibrations 



Southwest Research 
Division 01 

Institute 

BALANCE VERIFICATION LOG 

BALANCE #: LOCATION: SERIAL #: TOLERANCE: COMMENTS: 
Bldg. 70 Lab 27 1122510787 +0.0005 

If balance is out of limits, clean the balance and re-calibrate using Class "S" weights. 
If balance is still out of limits, place a "DO NOT USE" sign on it and call (DQA) for service. 

Page 12 of 30 

FRM-112 (Rev 2/Aug 03) 



Southwest Research Institute@ 
Division 01 

BALANCE VERIFICATION LOG 

If balance is out of limits, clean the balance and re-calibrate using Class "S" weights. 
If balance is still out of limits, place a "DO NOT USE" sign on it and call (DQA) for service. 

Page 7 of 30 

FRM- 1 12 (Rev 2/Aug 03) 

Y 



Southwest Research Institute@ 
Division 01 

BALANCE VERIFICATION LOG 

BALANCE #: LOCATION: SERIAL #: TOLERANCE: COMMENTS: 
34 Bldg. 70 Lab 27 1116031935 +0.0005 

Date Std Wt (g) Recorded Wt (g) Opgrat,or 
~ , s o o o  J - O o O  I Sd --"i4-350 5-26 -4' 

N 

B-a-04 
/ d  -29-olc Z t O Q O U  z.ocscs CJ C ' 6  

10 - 3o--sq 3 .cod 2 I O d B O  KK Y 

0 -  aaml lGr + 
, ) I  " z-ay 1 c c 3 d l B ~  2 1 m O O  4- 

, / I  - 3 - c l t l  Z.OO&a 2 rmrJC1 /* 

14) - 9-0 ps '2 o o m  .tllG& w 
2 4Oc30 ZOoBd rl /I- s-04 

I}-L--'3C( '2 am0 '2.0Oc3d &-- 

//- g - o l f  24!=-d 2 ~c)ob<_) - N - 

If balance is out of limits, clean the balance and re-calibrate using Class "S" weights. 
If balance is still out of limits, place a "DO NOT USE" sign on it and call (DQA) for service. 

Page 13 of 30 

FRM-112 (Rev 2/Aug 03) 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 26440 
SDG: 250244 
CASE: CNWRA 
VTSR: August 27,2004 
PROJECT#: 06002.01.141 

TASK ORDER: 040827-12 

DI Water Verification 



0 
D.I. WATER SYSTEM NOTEBOOK 

SOUTHWEST RESEARCH INSTITUTE 
(3 

BUILDING 7 0  'CTS 
Contact U.S. Finer (7-800-466-7873) for repairdexchanges. (Make sure to have a P.O.) 

b 

HIGH PURITY SY§TEM ('P) 

RESISTIVITY MONlTOR QC LIGHTS 
DATE / TIME 1 INITIALS (M OHMS) I QC LT. Q C  1 QC 2 

Legend: Check = Green (OK); X = Red (call for service) 

010226 

I USAGE 
1 CALSI I COMMENTS 

~~~~ ~~ 

LOW PURITY SYSTEM (LP) 

QC LIGHTS 

Legend: Check = Green (OK); X = Red (call for service) 

FRM-019 (Rev QIJan 04) 
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