
010001 
SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 26046 
SDG: 246046 
CASE: CNWRA 
VTSR: June 15,2004 
PROJECT#: 06002.01.081 

TASK ORDER: 040616-1 

FINAL REPORT 



SOUTHWEST RESEARCH INSTITUTE 

Spike added 
Recovery 

BL-5B 
BL-5C 
BL-5D 
GS60-A 
GS60-B 
GS60-C 
GS60-D 
GS60-E 
GS95-A 
GS95-B 
GS95-C 
GS95-D 
GS95-E 
GS95-F 

SAMPLE ANALYSIS DATA SHEET 
010002 

246046 2000 
246046 99.6% 
246047 2907 
246048 403 8 
246049 6280 
246050 7484 
24605 1 8053 
246052 8329 
246053 9077 
246054 993 1 
246055 3151 
246056 5 143 
246057 7602 
246058 11716 
246059 15287 
246060 15583 

Lab Name: Southwest Research Institute Client: Division 20 

LabCode: SwlU 

Matrix: Liquid 

SRR: 26046 

Date Received: 06/16/04 

Project No.: 20.06002.01.08 1 

TO: 040616-1 

Chloride 

Lab Control 
True Value ---- 
Recove 101% 

BL-SA 246046 
246046 
246046 0.64% 

h i k e  result 246046 4040 

Reporting Limit: 100 mg/L 
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SOUTHWEST RESEARCH INSTITUTE 

d l y s i s  
Aluminum 
Boron 

SAMPLE ANALYSIS DATA SHEET 

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

4 . 5  1.5 
<1 1 

010003 

Calcium 
chromium 

Sample ID 
I BL-SA I 

c2.5 2.5 
0.808 0.25 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 246046 

Iron 
Lithium 

Client: Division 20 

Date Received: 06/ 1 6/04 

Project No.: 06002.01.08 1 

SRR: 26046 

TO: 040616-1 

15.4 1.5 
c0.25 0.25 

Magnesium 
Manganese 
Nickel 

4 . 5  1.5 
0.660 0.25 
3.63 0.25 

Phosphorus 
Potassium 

4 . 5  1.5 
1747 10 

Titanium 
Uranium 
Zirconium 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Boron 
Calcium 
chromium 

SAMPLE ANALYSIS DATA SHEET 

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

4 . 5  1.5 
4 1 

c2.5 2.5 
<0.25 0.25 

010004 

Iron 
Lithium 

Sample ID r BL-SB I 

11.4 1.5 
c0.25 0.25 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 246047 

Magnesium 
Manganese 

Client: Division 20 

Date Received: 06/16/04 

Project No.: 06002.01.081 

SRR: 26046 

TO: 040616-1 

4 . 5  1.5 
0.674 0.25 

Nickel 
P hosDhorus 

3.62 0.25 
4 . 5  1.5 

Po tas s ium 
Silicon 

2174 10 
3.76 1.5 

Sodium 
Titanium 

590 10 
<0.25 0.25 

Uranium 
zirconium 

PAGE 2 OF 19 
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c3.75 3.75 
c0.25 0.25 



SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 

SAMPLE ANALYSIS DATA SHEET 010005 

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

4 . 5  1.5 

Sample ID 
I BL-SC I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 246048 

~~ ~ ~ ~ _ _ _ _ _ _  

Client: Division 20 

Date Received: 06/16/04 

Project No.: 06002.01 .OS 1 

SRR: 26046 

TO: 040616-1 

PAGE 3 OF 19 
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SOUTH WEST RESEARCH INSTITUTE 

Analysis 
Aluminum 

DUPLICATE SUMMARY 

Result (mg/L) Result ( m a )  RPD 
4 . 5  4 . 5  0.00% 

010006 

Boron 
Calcium 
chromium 

Sample ID 
I BL-5C I 

1.17 1.13 3.57% 
c2.5 c2.5 0.00% 

<0.25 <0.25 0.00% 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 246048 

Iron 
Lithium 
Magnesium 
Manganese 

Client: Division 20 

Date Received: 06/16/04 

Project No.: 06002.01.081 

SRR: 26046 

TO: 040616-1 

8.60 8.10 5.99% 
X0.25 <0.25 0.00% 
4 . 5  4 . 5  0.00% 
0.692 0.678 2.05% 

I I Sample I Duplicate I I 

Nickel 
Phosphorus 
Potassium 
Silicon 
Sodium 
Titanium 

3.74 3.61 3.57% 
4 . 5  4 . 5  0.00% 
2594 2640 1.78% 
5.52 5.43 1.64% 
1049 1065 1.49% 

c0.25 c0.25 0.00% 
Uranium 
Zirconium 

<3 -75 <3.75 0.00% 
<0.25 c0.25 0.00% 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Boron 
Calcium 

SAMPLE ANALYSIS DATA SHEET 010007 
Sample ID 

I BL-5D I 

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

4 . 5  1.5 
1.65 1 
3.22 2.5 

Lab Name: Southwest Research Institute Client: Division 20 

Iron 
Lithium 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 246049 

5.32 1.5 
<0.25 0.25 

Magnesium 
Manganese 
Nickel 
P ho SD horus 

Chromium I e0.25 I 0.25 

4 . 5  1.5 
0.772 0.25 
4.09 0.25 
4 . 5  1.5 

Potassium 
Silicon 

3355 10 
7.66 1.5 

Sodium 
Titanium 
Uranium 
zirconium 

1917 10 
<0.25 0.25 
<3.75 3.75 
<0.25 0.25 

Date Received: 06/16/04 

Project No.: 06002.01.081 

SRR: 26046 

TO: 040616-1 

PAGE 5 OF 19 
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SOUTHWEST RESEARCHINSTITUTE 

Analysis 
Aluminum 
Boron 

MATRIX SPIKE SUMMARY 

Sample Spike Spike 
Result (ma) Result ( m a )  Added ( m a )  Recovery 

4 . 5  101 100 101.3% 
1.65 206 200 102.0% 

010008 
Sample ID 

I BL-SD 1 
Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 246049 

Client: Division 20 

Date Received: 06/16/04 

Project No.: 06002.01.081 

SRR: 26046 

TO: 040616-1 

NA- Not Applicable. 

PAGE 6 OF 19 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Boron 

SAMPLE ANALYSIS DATA SHEET olooo9 

Sample Reporting 
Result (ma) Limit ( m a )  

4 . 5  1.5 
<1 1 

Sample ID 
I GS60-A I 

Manganese 
Nickel 
Phosphorus 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 246050 

<0.25 0.25 
<0.25 0.25 
4 . 5  1.5 

Client: Division 20 

Date Received: 06/16/04 

Project No.: 06002.01 .OS 1 

SRR: 26046 

TO: 040616-1 

Uranium 
zirconium 

<3.75 3.75 
<0.25 0.25 

Calcium 
chromium <0.25 

Lithium 0.25 
Maenesium 4 . 5  

Potassium 
Silicon 
Sodium 3737 
Titanium 0.25 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Boron 

SAMPLE ANALYSIS DATA SHEET 010010 

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

4 . 5  1.5 
<1 1 

Sample ID 
I GS60-B I 

Calcium 
chromium 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 24605 1 

<2.5 2.5 
<0.25 0.25 

Client: Division 20 

Date Received: 06/16/04 

Project No.: 06002.01.081 

SRR: 26046 

TO: 040616-1 

Iron 
Lithium 
Magnesium 
Manganese 
Nickel 
Phosphorus 
Potassium 
Silicon 
Sodium 
Titanium 
Uranium 
zirconium 

4 . 5  1.5 
<0.25 0.25 
4 . 5  1.5 
<0.25 0.25 
C0.25 0.25 
4 . 5  1.5 
201 1 10 
3.09 1.5 
3923 10 
<0.25 0.25 
<3.75 3.75 
<0.25 0.25 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Boron 
Calcium 
chromium 

SAMPLE ANALYSIS DATA SHEET 
010011 

Sample ID 
GS60-C 

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

4 . 5  1.5 
<1 1 

<2.5 2.5 
<0.25 0.25 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Iron 
Lithium 

Matrix: Liquid 

Lab System ID: 246052 

4 . 5  1.5 
<0.25 0.25 

Client: Division 20 

Date Received: 064 6/04 

Project No.: 06002.01.081 

SRR: 26046 

TO: 040616-1 

PAGE 9 OF 19 
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SOUTHWEST RESEARCH INSTITUTE 

Sample 
Analysis Result ( m a )  
Aluminum 4 . 5  
Boron 4 
Calcium c2.5 
chromium C0.25 

SAMPLE ANALYSIS DATA SHEET 010012 

Reporting 
Limit (ma) 

1.5 
1 

2.5 
0.25 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 246053 

Sample ID 
I GS60-D I 
Client: Division 20 

Date Received: 06/16/04 

Project No.: 06002.01.081 

SRR: 26046 

TO: 040616-1 

PAGE 10 OF 19 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Boron 
Calcium 
chromium 
Iron 

010013 
SAMPLE ANALYSIS DATA SHEET 

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

4 . 5  1.5 
e1 1 

c2.5 2.5 
c0.25 0.25 
4 . 5  1.5 

Sample ID 
I GS60-E I 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 246054 

Client: Division 20 

Date Received: 06/16/04 

Project No.: 06002.01.08 1 

SRR: 26046 

TO: 040616-1 

PAGE 11 OF’ 19 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Boron 

SAMPLE ANALYSIS DATA SHEET 

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

4 . 5  1.5 
<1 1 

Sample #lo014 

Calcium 
chromium 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 246055 

c2.5 2.5 
<0.25 0.25 

Client: Division 20 

Date Received: 0611 6/04 

Project No.: 06002.01.08 1 

SRR: 26046 

TO: 040616-1 

Iron 
Lithium 
Magnesium 
Manganese 
Nickel 
Phosphorus 
Potassium 
Silicon 

4 . 5  1.5 
<0.25 0.25 
4 . 5  1.5 

<0.25 0.25 
<0.25 0.25 
4 . 5  1.5 
145 1 10 
4.29 1.5 

c0.25 

Zirconium 

PAGE 12 OF 19 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 

010015 
SAMPLE ANALYSIS DATA SHEET 

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

4 . 5  1.5 

Sample ID 
I GS95-B I 

Phosphorus 
Potassium 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 246056 

4. 5  1.5 
1807 10 

Client: Division 20 

Silicon 
Sodium 

Date Received: 06/16/04 

6.74 1.5 
2250 10 

Project No.: 06002.01.08 1 

Titanium 
Uranium 

SRR: 26046 

<0.25 0.25 
<3.75 3.75 

TO: 040616-1 

[zirconium I <0.25 I 0.25 

PAGE 13 OF 19 
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SOUTHWEST RESEARCH INSTITUTE 

Sample 
Analysis Result ( m a )  
Aluminum 4 . 5  
Boron 1.15 
Calcium <2.5 

SAMPLE ANALYSIS DATA SHEET 010016 

Reporting 
Limit (mg/L) 

1.5 
1 

2.5 

Sample ID 
I GS95-C I 

chromium 
Iron 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 246057 

~ 0 . 2 5  0.25 
4 . 5  1.5 

Client: Division 20 

Lithium 
Magnesium 

Date Received: 06/ 1 6/04 

<0.25 0.25 
4 . 5  1.5 

Project No.: 06002.01.081 

Manganese 
Nickel 

SRR: 26046 

<0.25 0.25 
<0.25 0.25 

TO: 040616-1 

Phosphorus 
Potassium 

4 . 5  1.5 
2217 10 

Silicon 
Sodium 
Titanium 
Uranium c3.75 

I Zirconium I <0.25 I 0.25 I 

PAGE 14 OF 19 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Boron 
Calcium 
chromium 
Iron 
Lithium 
Magnesium 
Manganese 
Nickel 
Phosnhorus 

SAMPLE ANALYSIS DATA SHEET 010017 

Result (mg/L) Limit (mg/L) 
4 . 5  1.5 
1.54 1 
<2.5 2.5 

<0.25 0.25 
4 . 5  1.5 
c0.25 0.25 
4 . 5  1.5 
<0.25 0.25 
c0.25 0.25 
4 . 5  1.5 

Sample ID 
I GS95-D 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 246058 

1 Sample I Reporting 

Sodium 
Titanium 0.25 
Uranium 3.75 
Zirconium I <0.25 I 0.25 

Client: Division 20 

Date Received: 06/16/04 

Project No.: 06002.01.08 1 

SRR: 26046 

TO: 040616-1 

PAGE 1s OF 19 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Boron 
Calcium 
chromium 

SAMPLE ANALYSIS DATA SHEET 010018 

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

4 . 5  1.5 
1.97 1 
c2.5 2.5 

~ 0 . 2 5  0.25 

Sample ID 
I GS95-E I 

Iron 
Lithium 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 246059 

4 . 5  1.5 
0.303 0.25 

Client: Division 20 

Magnesium 
Manganese 

Date Received: 06/16/04 

4 . 5  1.5 
<0.25 0.25 

Project No.: 06002.01.08 1 

Nickel 
Phosnhorus 

SRR: 26046 

<0.25 0.25 
4 . 5  1.5 

Potassium 
Silicon 

3150 10 
20.6 1.5 

Sodium 
Titanium 

TO: 040616-1 

75 14 10 
<0.25 0.25 

Uranium 
Zirconium 

c3.75 3.75 
<0.25 0.25 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Boron 
Calcium 
chromium 

SAMPLE ANALYSIS DATA SHEET 

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

4 . 5  1.5 
1.88 1 
<2.5 2.5 
<0.25 0.25 

01~0019 

Uranium 
Zirconium 

Samle ID 

C3.75 3.75 
<0.25 0.25 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: 246060 

I GS95-F I 
Client: Division 20 

Date Received: 06/16/04 

Project No.: 06002.01.081 

SRR: 26046 

TO: 040616-1 

PAGE 17 OF 19 
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SOUTHWEST RESEARCH INSTITUTE 
LABORATORY CONTROL SAMPLE 010020 

Sample ID 
I LCSW 1 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: NA 

Client: Division 20 

Date Received: NA 

Project No.: 06002.01.081 

SRR: 26046 

TO: 040616-1 

I zirconium 1 3.88 I 4.00 97.0% 1 
NA- Not Applicable. 

PAGE 18 OF 19 
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SOUTHWEST RESEARCH INSTITUTE 

Analysis 
Aluminum 
Boron 
Calcium 
chromium 

BLANK SUMMARY 

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

4 . 5  1.5 
4 1 

c2.5 2.5 
~ 0 . 2 5  0.25 

Lab Name: Southwest Research Institute 

LabCode: SwRI 

Matrix: Liquid 

Lab System ID: NA 

Iron 
Lithium 
Magnesium 
Manganese 
Nickel 
Phosphorus 
Potassium 
Silicon 

010021 

4 . 5  1.5 
<0.25 0.25 
4 . 5  1.5 
<0.25 0.25 
x0.25 0.25 
4 . 5  1.5 
4 0  10 
4 . 5  1.5 

Sample ID 
PBW 

Client: Division 20 

Date Received: NA 

Project No.: 06002.01.08 1 

SRR: 26046 

Sodium 
Titanium 
Uranium 
Zirconium <0.25 0.25 

NA- Not Applicable. 

TO: 040616-1 
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010022 
SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 26046 
SDG: 246046 
CASE: CNWRA 
VTSR: June 15,2004 
PROJECT#: 06002.01 .OS1 

TASK ORDER: 040616-1 

Task Order s/O l=QPP-0 15 



-* 

Southwest Research Institute 

246057 
246057 
246058 
246058 
246059 
246060 
246060 

SDG: 246046 
VTSR: 06/16/04 
CASE: CNWRA 

1 Liquid ss95-c 16 May 04 13 Jun 04 
2 Liquid GS95-C 16 May 04 13 Jun 04 
1 Liquid GS95-D 17 May 04 14 Jun 04 
2 Liquid GS95-D 17 May 04 14 Jun 04 
1 Liquid GS95-E 18 May 04 15 Jun 04 
1 Liquid GS95-F 19 May 04 16 Jun 04 
2 Liquid JS95-F 19 May 04 16 Jun 04 

Laboratory Task Order 
TO #: 040616-1 Revision: 1 

246047 
246047 
246048 

SRR#s: 26046 
Client@): DIV 20 

1 Liquid BL-5B 15 May 04 12 Jun 04 
2 Liquid BL-5B 15 May 04 12 Jun 04 
1 Liquid BL-5C 16 May 04 13 Jun 04 

010023 
Project@): 06002.01.081 
Manager@): DAMMANN, MIKE 
To PM: 06/28/04 
To QA: 09/14/04 
To Client: 0911 5/04 

1 I-s 1 
DIVISION 20 - CNWRA. 14-day TAT. Using 13-day TAT for report/PM, QAU, 13-day TAT for hardcopy 
(subject to change). Point of Contact is Yi-Ming Pan (~6640). ICP analysis of test solutions for 
glass leaching study - Al, B, Ca, Cr, Chlorine, Fe, K, Li, Mg, Mn, Na, Ni, P, Si, Ti, U and Zr. 
Using IC-SwRI test code for CHLORINE. Solutions are 1000 ppm KCI depleted U238 specimen. Work is 
10 CFR 50, Part 21, Appendix B. CONTACT Charlie Butcher (ext. 5928, pager 271-5172) BEFORE 
STARTING ANY WORK ON THIS TASK ORDER. CONTACT PM WITH ANY QUESTIONS. 
revision 1: updated task order. (dr091304) 

I Documents Related to this task order: 11019[COC 260461 1 

Test: DIL-DILUTION 
Section: METALPREP Cnt: 15 

Page 1 of 3 ver 9/02/2004 



ii . 
Southwest Research Institute 

2 4 6 0 5 9  
2 4 6 0 6 0  
2 4 6 0 6 0  

SDG: 246046 
VTSR: 06/16/04 
CASE: CNWRA 

1 L i q u i d  GS95-E 18 M a y  04  1 5  Jun  04  
1 L i q u i d  SS95-F 19 May 04  1 6  Jun 04  
2 L i q u i d  GS95-F 19 May 04  16 Jun 0 4  

Laboratory Task Order 
TO #: 040616-1 Revision: 1 

2 4 6 0 5 0  2 L i q u i d  1 0  Nov 04  
2 4 6 0 5 1  1 L i q u i d  SS6O-B 1 5  May 04  11 Nov 0 4  
2 4 6 0 5 1  2 L i q u i d  GS6O-B 1 5  May 04  11 Nov 04  
2 4 6 0 5 2  1 L i q u i d  SS60-C 1 6  May 04  1 2  Nov 0 4  
2 4 6 0 5 2  2 L i q u i d  GS6O-C 1 6  May 04  1 2  Nov 04  
2 4 6 0 5 3  1 L i q u i d  SS6O-D 1 7  May 04  1 3  Nov 04  
2 4 6 0 5 3  2 L i q u i d  GS6O-D 1 7  May 04 13  Nov 04  
2 4 6 0 5 4  1 L i q u i d  GS6O-E 1 8  May 0 4  1 4  Nov 0 4  
2 4 6 0 5 5  1 L i q u i d  GS95-A 1 4  May 04  1 0  Nov 0 4  
2 4 6 0 5 5  2 L i q u i d  SS95-A 1 4  May 0 4  1 0  Nov 04  

11 Nov 0 4  2 4 6 0 5 6  1 L i q u i d  GS95-B 
2 4 6 0 5 6  2 L i q u i d  SS95-B 1 5  May 04  11 Nov 04  
2 4 6 0 5 7  1 L i q u i d  GS95-C 1 6  May 04  1 2  Nov 04  
2 4 6 0 5 7  2 L i q u i d  GS95-C 1 6  May 04 1 2  Nov 0 4  
2 4 6 0 5 8  1 L i q u i d  GS95-D 1 7  May 04  1 3  Nov 04  

---- ~~~ Is May 04- ~ ~~ ~~ 

SRR#'s: 26046 
Client(s): DIV 20 

010024 
Project(s): 06002.01.081 
Manager@): DAMMANN, MIKE 
To PM: 06/28/04 
To QA: 09/14/04 
To Client: 09/15/04 

Test: ICP-SWRI 
Section: METALS Cnt: 15 
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1 

A '  

SystemID Type Cont Matrix 
2 4 6 0 5 8  2 Liquid 
2 4 6 0 5 9  1 Liquid 
2 4 6 0 6 0  1 Liquid 
2 4 6 0 6 0  2 Liquid 

Southwest Research Institute 

Customer ID CED Method Date 
SS95-D 1 7  May 0 4  1 3  Nov 04 
SS95-E 18 May 04  1 4  Nov 04 
GS95-F 1 9  May 04  15 Nov 04  
SS95-F  1 9  May 04 1 5  Nov 04 

SDG: 246046 
VTSR: 06/16/04 
CASE: CNWFW 

Laboratory Task Order 010025 
TO #: 040616-1 Revision: 1 

Project(s): 06002.01.081 
Manager(s): DAMMANN, MIKE 

To Client: 09/15/04 

SRR#'s: 26046 To PM: 06/28/04 
Client(s): DIV 20 To QA: 09/14/04 

Page 3 of 3 ver 91022004 
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010027 
CHEMISTRY AND CHEMICAL ENGINEERING DIVISION 
Division 01 Quality Project Plan 

01 -QPP-015 
Division 01 
Rev 4/Novem ber 2002 
Page i 

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

WITHIN THE DEPARTMENT OF ANALYTICAL AND ENVIONMENTAL CHEMISTRY 

Sw RI AUTHORIZATION SIG NATORl ES 
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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 

I NTRO D U CTlON 

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 (PQPNuclear), 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 Sewices and/or nationally recognized testing methods as specified on individual 
purchase orders. This QPP shall be applied to all projects initiated for nuclear utilities in the 
Department of Analytical and Environmental chemistry. If, as a result of complexity, duration, or 
other factors, it is determined that a unique, project-specific quality plan is required, the project 
QAE shall notify the Project Manager and a project-specific quality plan shall be generated n 
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 wthin the division may utilize this Quality Project Plan as deemed necessary when 
nuclear projects are conducted. 

REFERENCES 

3.1 SwRI Qualify System Manual - 2000 

3.2 70 CFR 50, Appendix 8, ASME NQA-7 

3.3 SwRI Program Quality Plan (PQP-Nuclear), Nuclear Services 

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

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

4.1 Indoctrination and Training 

4.1 .I Personnel performing duties affecting quality shall CeceWe quality training to the 
SwRl Program Quality Plan (PQP-Nuclear), Nuclear Services prior to performing 
any work on projects for nuclear utilities. Institute Quality Systems (IQS) 
personnel shall perform this training and documentation shall be evident in the 
personnel training files maintained in Division Quality Assurance. 

4.1.2 Indoctrination and training of personnel shall be conducted in accordance with 
SOP-01-6.2.1, Qualification and Training. 

Southwest Research Institute Proprietary 
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4.2 

4.3 

4.4 

4.5 

I 

. 4.6 

Qualification of Personnel 

4.2.1 

4.2.2 

4.2.3 

4.2.4 

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

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

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. 

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

Design Control 

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

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. 

Control of Supplier-Generated Documents 

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

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

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

4.5.3 

4 

01-QPP-015 
Division 01 
Rev 4//Nov 2002 
Page 2 of 6 

Acceptance of Services Only 

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

Southwest Research Institute Proprietary 
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4.7 Commercial Grade Items 

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

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

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

_ -  4.7.4 Receipt inspection of chemical reagents, standards, and test items for use on 
nuclear safety-related projects shall be performed by department personnel and 
documented on the SwRl Receipt Traveler or FRM-409, Item Receipt 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; 

4.7.5 

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

(c) Specified documentation, as applicable to the item, was received and is 
acceptable. 

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

- (a) Chemical name; 

(b) Chemical grade; 

(c) Lot code; 

(d) Date received; and 

(e) Shelf life, when applicable. 

Southwest Research Institute Proprietary 
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4.7.7 Expired shelf life items shall not be used for testing purposes. 

4.7.8 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. 

4.7.9 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. 

4.7.10 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) Work order number; 

(e) Nuclear QA label; and 

(9 Sample retention date, when applicable. 

OI-QPP-015 
Division 01 
Rev 4/Nov 2002 
Page 4 of 6 

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

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

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

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 reagen’ts, standards , and testing 
samples; 

(b) Testing processes; 

(c) Calibration and major equipment; 

(d) Sample and record retention; and 

Southwest Research Institute Proprietary 
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4.9 

4.1 0 

4.1 1 

I 

(e) Test records. 

Inspection and Testing 

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

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

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

4.9.2 

4.9.3 

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. 

Handling, Storage, Packaging, Preservation, and Delivery 

4.10.1 

4.1 0.2 

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. 

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. 

Quality Assurance Records 

4.1 1.1 

4.1 1.2 

4.1 1.3 

4.1 1.4 

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 File Purges, and SOP-01- 
4.2.4, Storage and Maintenance of Quality Records. These documents and this 
QPP ensure that QA records shall be legible, identifiable, retrievable, and 
maintained in dual storage. 

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

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

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

Southwest Research Institute Proprietary 
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4.12 

4.1 3 

. 4.14 

4.1 1.5 In order to satisfy duplicate storage requirements, one copy of the QA record shall 
maintained by the Project Manager in Building 70 and a separate copy shall be 
maintained in the Division Quality Assurance Archives in Building 201. Storage 
requirements shall be as stated in SOP-0142.4, Storage and Maintenance of 
Quality Reconjs, to ensure protection against the risk of damage or destruction. 

I 

10 CFR, Part 21 

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

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. 

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 orderhelease number, the test methods performed, and the purchase 
orderhelease line item number. 
Valid Documents List 

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

5.0 HISTORY OF REVISIONS 

Revision 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 Sw RI NQAPM, Nuclear Quality Assurance Program Manual. 

I - 

- 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 26046 
SDG: 246046 
CASE: CNWRA 
VTSR: June 15,2004 
PROJECT#: 06002.01.081 

TASK ORDER: 040616-1 

Chain of Custody/Login Paperwork 
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SAMPLE LOG-IN SHEET 

EPA Sample # 

BL-5A 

BL-5B 

Corresponding R;marks. 
Condition of Sample 

Shipment, etc 
Sample Tag # Assigned Lab # 

None 246046 Intact 

None 246047 jIntact 

BL-5C 

BL-5D 

I 

246048 Intact ~ 

~ 

None 

None 246049 /Intact 

GS6O-C 

GS6O-D 

- __ 
Intact 

None 246053  Intact 

None 246052 

_ _  

~ 

GS95-A None 

GS95-B Intact None 246056 

GS95-C 

GS95-D 

GS95-E 

GS95-F 

None 246057 Intact 

246058 Intact None 
I 

None 246059 t act 

None 246060 /Intact 

-. _ -  

-_____-__ __ 

1 
I 

/Lab Name 
Page 1 of 1 
Log-in Date 

- 
I Southwest Research Institute 
/Received By (Print Name) 

Received By (Signature) 

1Case.Number 

1 --- 

i06/15/2004 DIN0 ROMAN - - ~ -- - 

Sample Delivery Group No 
: 

I 
CNWRA 

Custody Seal(s) 1 

‘2  

3 

14 

/5 
~ 

I 

i6 

7 

8 

9 

10 

‘/I 

12 

Custody Seal Nos. 

-Absent * 

Present- 

Airbill/Sticker 
-Absent * 

Chain-of Custody Records 

Traffic Reports 
or Packing Lists 
Airbill 

GS6O-A I-- tfitact (246050 

GS6O-B I NDne ,Int act 
I 

Airbill No. HAND DELIVERED 

J- - 

124 6054 ,Intact 

kiiact 

I 

Present e 
!GS60-E 

Sample Tags *-- Sample Tag Numbers 

Custody 

Sample Condition 

Cooler Temperature 22. oc 

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

Date Received at Lab 06/15/2004 

14: 3 0 :  00 Time Received 

Sample Transfer 

* Contact SMO and attach record of resolution 
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Sample Login Book 
Jun 15,2004 

system ID I Customer Sample ID 

010040 

Matrix 

SwRl Login Area 
Division I 

Sample Receipt: 26045 
VTSR Date: Jun 15,2004 

Project: 06002.01 . I41 
VTSR Time: 10:05:00 

Client: DIV 20 
Manager: DAMMANN, MIKE 

system ID I Customer Sample ID Matrix 
246040 1 Anion I C  I Water 

246041 1 Anion2C I Water 

246042 I Anion3C 1 Water 

246043 Anion 4C Water 

246044 Anion 5C Water 

246045 Anion 6C Water 

Sample Receipt: 26046 
VTSR Date: Jun 15,2004 

Project: 06002.01.081 Client: DIV 20 
VTSR Time: 14:30:00 Manager: DAMMANN, MIKE 

System ID 1 Customer Sample ID Matrix 
I I 246046 I BL-SA I Liquid 

I 246047 I BL-5B I Liquid 

I 246048 I BL-5C 1 Liquid 

246049 BL-5D Liquid 

246050 GS6O-A Liquid 
~ - -  ~ I 246051 I GS6O-B I Liquid 

I 246052 I GS6O-C I Liquid -1 -- - -ciguTd I 246053 I GS6O-D 

246054 GS6O-E Liquid 

246055 GS95-A Liquid 

246056 GS95-B Liquid 

246057 GS95-C Liquid 

246058 GS95-D Liquid 

246059 GS95-E Liquid 

246060 GS95-F Liquid 

Sample Receipt: 26047 
VTSR Date: Jun 15,2004 I Project: 101 92.01 .I OX 

VTSR Time: 16:OO:OO 1 Client: Lynx, LTD. 
Manager: SUN, GANG 

I 246061 I 0406101350 I Aqueous I 

Page Number: 5104 (section 2 of 3) Version (9/02/2004) Printed: Sep 15 2004 8:22AM 
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NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 26046 
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CASE: CNWRA 
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PROJECT#: 06002.01.081 

TASK ORDER: 040616-1 

RAW DATA 
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TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 
SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS 5 78228 BOOK / PAGE: 57 1 2 5  

TASK ORDER(S): w DQ/Ic- I SDG(S): N L C Y ~  
PROJECT NO(S): eG7cca 9 @ / .  os;/ 
M E T H O D : 3 0 0 5 A ~ 3 0 5 0 B ~ 3 0 5 0 B - 7 . 5 ~ 3 0  1 OA-3020A-7760A-774OA-HC10~H~SO~ Sb 

./ 
Microwave-Fusion-Teflon-Rock-OTH ER AC s o  & c l ? t k z %  

MATRIX: Water-Soil-Biota-Solid-LiquidTCLP Ext-OTHER 

ACID INORG #: HN03# 7b HCI# ## H2S04# HC104# HF# 
INTERNAL STD: Sc @ 10 P P M d B e  @ 10 PPM-SOURCE: 1 

INSTRUMENT: GFAA-ICP~ICP-MS IC FLAA-HYDRIDE-OTHER 

Oven/Hotplate ID: / Temperature ("C): &dJ I f -  d 4 -  

INORG# 43&A EXI?: 7/04 A M T : s  
I 



TRACE METALS PREPARATORY LABORATORY DIGESTION LOG 

56 244  SOUTHWEST RESEARCH INSTITUTE 
SAN ANTONIO, TEXAS' 78228 BOOK / PAGE: 

CLIENT( S): f>\- . (Za 
TASK ORDER(S): [7 bd, 4 w SDG(S): 24-604 6 
PROJECT NO(S): f i d  007. h L  a%\ 
M ETHOD~3005A,,3050B~3050B-7.5~30 1 O A ~ 3 0 2 0 A ~ 7 7 6 0 A ~ 7 7 4 O A ~ H C l O ~ ~ , H ~ S 0 ~  Sb . 

Microwave-Fusion-Teflon-Rock-OTHER h C - a A ; \u,t:orL\ 

MAT R I X: W ate r-Soi I-B iot a-So li d-Liq u i d d C L P  Ext-OTH E R 
I NSTR UM ENT: G F A A - I C P H C  P-MS-I C- FLAA-HYDRIDE-OTHER 

ACID INORG #: HNOS# HCI# + H2S04# 
INTERNAL STD: Sc @ 10 PPM-e @ 10 PPM-SOURCE: = V' INORG#&6t%q EXP: d/h/ AMT: 56c;lc 

HClOs# HF#. 

Sample Identification IpH 1 WT(g) I. V. (ml) I F.V. (ml) 
I I I I 

I I I I 
PBW-G07Hl I 

ICAL- 1 
*spike 50uL s p h 4  Spex#4514 Exp. 03/05 
20uL Li IV#4149 Exp.08/05 
PBW&LCSW are prepared as 5mls 1 %HN03 / 5% HCL-** 
** RLB-94-041-01 EXP. 7/23/04 

02 c00ho1.04 I 

LOCATION: 
Ibk! 

DATE: s3- -? -04- 
REVIEWED BY: DATE: q\? \'& 
DISPOSAL INT/DATE/LOC: 

FRM-191 (Rev 2/Mar 03) 
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Trace Metals Reagent Logbook 

SOW/$WEST RESEfiRCH INSTITUTE 
SAN dfifONIO: EXAS 78228 BOOK / PAGE: 82 041 

I I I I I 

FRM-304 (Rev O/May 02) 
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MA1 NTENANCE: 

I 
I 
I 

L 

1 
I 
1 
1 

SOUTHWEST RESEARCH INSTITUTE@ 
6220 Culebra Rd 

San Antonio, Texas 78228 

TJA-2 TRACE ICP DAILY LOG 

ANALYST 

As 189,042 Profile Line 

PEAK POSITION t (3hCO 2-7 
VERNIER POSITION ? 4 4- 

DATE 7 -\a 
AS Intensity: 4.2 3.  "1 1% 

STDs PREP DATE: 
CLP-STD1-SC 
CLP-STD2-SC 
CLP-STD3-SC 
CLP-STDQSC 
CLP-STD5,SC 
CLP-STD6-SC 

BLK-SC 

010053 

I 
I 

I I 

COMMENTS: 

c 

I 

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

I 

I 
I 
I 
I 
I 

SOUTHWEST RESEARCH INSTITUTE 
6220 Culebra Rd 

San Antonio, Texas 78228 

SPECTRO ICP DAILY LOG 

ANALYST K 

BOC PREP DATE: P 
CCV/ICVI 04-G-0 \ 

010054 

FLOWS: 
Aux 4-0 
Coolant 6 c, 
Mass Flow Controller /Gd3+ 

CLP STDl SCI n & a \  
CLP STD2 SCI 

I BLK scl 64-42 \ I 

COMMENTS: 

MAINTENANCE: 

Cleaned Torch: YES 
Changed Pump Tubing: YES 

OTHER: 

Cleaned Optics: YES 
Polished Optics: YES 

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



ICP Calibration BlanMCBICCB Solution 

ID: BLK- & L Z  
Date Prepared: 5 - 1 -0 4 Prepared By: 

Make up as needed in 1OOOmI volumetric flask. 

Added L/ 10 ml HN03 INORG #: 4-56 I 
010055 

Added A 5 0 m l H C L  lNORG#: 455k 
Added I 1OOOul of 1OOOOppm Sc (INORG. VENT. ) EXP. Date: 10 - 1  -04 INORG #: 4 2 4  

ICP Calibration BlanWICB/CCB Solution 

ID: BLK- M C Z  \ 
Date Prepared: 6 - z 1 - 0 6  Prepared By: @\+ 
Make up as needed in 1 OOOmI volumetric flask. 

Added u/ 10 ml HN03 INORG #: 4-s"k 
Added / 50 ml HCL INORG #: 45 T k  /o-r-oe '.7,4+ 
Added -/ 1OOOul of 1OOOOppm Sc (INORG. VENT. ) EXP. Date:-" INORG #: 4Z6L 

ICP Calibration BlanWICB/CCB Solution 

ID: BLK- 04-q 
Date Prepared: '3 -5 -4.- Prepared By: -Y=Q- e Make up as needed in 1000ml volumetric flask. 

Added y/ 10 ml HN03 INORG #: 4%3 
Added 50mlHCL lNORG#: 4 r % ?  
Added T l O O O u l  of 1OOOOppm Sc (INORG. VENT. ) EXP. Date: IC> -1 -0GINORG #: 4 Z i  Z 

ICP Calibration Blank/lCB/CCB Solution 

L ID: BLK-& 4 J - b c  
Date Prepared: 3- 7 -OL Prepared By:? 

Make up as needed in 1OOOml volumetric flask. 

Added 0 10 ml HN03 INORG #: 4 6si3 
Added 50mlHCL lNORG#: 4- I 
Added 1 1 0 O O u l  of 10000ppm Sc (INORG. VENT. ) EXP. Date: 16 -1-A INORG #: 4 Z 6 r - C  1 - 

FRM-296 
(Rev O/May 02) 



ICP ICV/CCV SOLUTION 

ccv- \ 010056 
Date Prepared: 7- - - d k  Prepared By: 

HN03 INORG #: 4q55-3 HCI INORG #: 4 5% 7 

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

Expiration Date: 16 - I  S -& 

FRM-297 
(Rev O/May 02) 



ICP Calibration Stand 

Date Prepared: 5- ZS -4 Prepared By: 

m 5 7  HN03 INORG #: 4 5 d  HCI INORG #: 45gc 
Make up as needed in 500 ml volumetric flasks in 1% HN03 and 5% HCI. 

Prepared 

Expira 3n Dates: 
STDl: 7-1-04 STD4: 3 

STD2: & STD5: &-[-e+ 

STDS: -24 & STDG: & - I  -& 

FRM-299 
(Rev O/May 02) 



ICP Calibration Standard 

Date Prepared: - 2 Prepared By: L 
n M 8  HN03 INORG #: A 5 & 2 

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

HCI INORG #: 64qg 7 

Prepared 

Expiration Dates: 
STD1: - 
STDP:$-- j-oe 

STD4: - 
STD5: 7 

STD3:- STDG: - 
FRM-299 

(Rev O/May 02) 



ICP Calibration Standards 
Date Prepared: 7- 1 -* b Prepared By: + 010059 
HN03 INORG #: 4 5 d 3  HCI INORG #: 4s % $  

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

Prepared 

FRM-299 
(Rev O/May 02) 



010060 
Tu? - ANALYSIS 

INSTRUMENT: ~ ~ w - 2  FILENAME: ~b 616l 

INSTRUMENT DL: 





010062 

.. .. ... .. 



010063 

#l  I8816 I I189 " 3247 I27fi1 I1786 I zsss 
@a14 I llR9 I3227 I2794 I1793 I2574 #;3 

Elem 'I" 1 5988 nv q e I2298 
SDG V I8885 
%f?$D I2288 

.......... "... ..... ..... ..... .- ..- 
-- .. .. ..... ..." 

tll 7 ;? 5 9 28 .I @@@a 
#2 73i342 3.8888 

7 
NOTLJSEI:) 

.. 



010064 

.......... 

.. 
e... ..... 

.... -- -- ... .....- 

.. .. -- .. .. .HI 7 1 ASBE? 18888 
#2 71 1196 18888 



010065 

# i  n 1695 I8357 I3369 I 8 1 7 1  I I749 I is99 2.541 
# P  I1638  I8335 I 3384 I 8173 I 1742 I 1597 Z I  546 

Elem T i  3349 
Rvge 2I 643 
S D e v  I881 
% R S D  I8za3 

# l  e. E 4 i  
# E! 2" 641 

e..... -..... ..... ..... ..... -.. .....I 

.......... .....- ...- ..... -...a. .......... # I  787444 18lZrB8 
#2 784853 i @@a8 



18888 
1881218 

010066 

, 35-73 
, 3574 

-..... ..... ..... ... ..... 
-..... .......... .....- 



Elem 
R v g e  
SDkV 
%RSD 

# I  
:# 2 

I n t S t d  
Mad e 
Elem 
Wav I. en 
QVgrZ 
5De v 
% R S D  

# 3. 
#e 

Cd22bS 
l a  B87 

(I 881. 
(I 8889 

1 (I 886 
1.887 

J 
*count  s 
SC 

71 1727 
1155!5,54 
1 (I 623592 

361 (I 3 3 4  

719898 
7 8 3 5 56 

2164 
(I 2565 

2 
Time 

18888 
tzrcZrr2rB888 

(I 8888888 

e- 

-..... 

1 BBBB 
18888 

Mn257t; 
(I 8568 
I8izI80 
a 8522 

(I €3562 

3 
NUT CI S E D 

(I a573 

.....I 

e..... 

-..... -- 
e- 

.....- 

.......... 

v ““33 2 4 
(I 1936 
(I 84181 
a 8375 

I 1.935 
(I 5936 

4 
NOTUSED 
-e 

- .- 
.”.. ...a. 
e..... -- 
I..... 

-...a. 

010067 
(I 3848 
(I 3clr54 

6 4 c= 4 
NUTUSED NUTUSED NUTUSED 
-...a. -- -..... 
e..... - .- e- 

.....e .....- -. ...a. 

.......... 
-...a. 

-- 
..“. ..... 

.......... 
I..... 



010068 

Elem La3988 NaS089 Fd 3484 s 1828 T h E 8 3 7  u 4898 
R v g e  -473.6 . 84;?l I ;?a38 I E343 I 1 1  13 871a 
S D e v  I88B"J ,, 8881 . @@a@ I BB8i  I @ @ m i  I ma188 
%RSD I 1883 I1763 I 8864  .( 2565 I87.37 I tzIs4.3 

w 2879 
3875 

7 
NOTUSED ... 
.......... 
..." ..." 
..... ..... 

.. -- .. -..... 

.. .. .. .. #l 723063 1 a888 
#% 7 i Z E 3 8  i 8888 



010069 

M e t h o d :  DkILYP 

Wavelen 
328. 868 
388. 215 
i89.842 
24(3.678 
493.489 
315.842 
22s. ab i 
317.933 
I L  9 *=' 6 .582 

267.7i6 
324.753 
27im44i 
766.491 
398.053 
678.784 
279.878 
257.618 
282.838 338. 232 

231. 684 
i78.287 
228.351 228,352 
348.458 

286.038 
361. SA4 
196. 821 
i96. 822 

PP8, 35-7 
196. @;26 
ia9. 989 

zza. 616 

585.99 i 

ia2. 4148 

288. 158 

421,552 
283.738 
334.941 
198,864 
489.814 
292, 482 
287.914 
37i.838 
286, P88 
349,621. 

c lp-s tc  
cl p-*5tc 
c l p  stc 
NCWE' 
NONE 

A 
3 

d 
i4 
I1 
i4 
I5 

I 1  
i3 
13 

t2 
11 

il 
;6 
I2 
I5 

14 
'4 
I6 
I6 
14 

i4 
14 i5 

I5 
6 

I6 
3 
i6 
6 
3 
E 

L " 0 W  s t d  
b l  k 
b 1 I.( 
b l  k 
b l  k 
b l  k 
b l k  
b l  k 
b l k  
b l  k 
b l k  
b l  k 
b l  k 
b l  k 
b l k  
b l  k 
b l k  
b l  k 
b l k  
b l  k 
b l  k 
b l  k 
b l k  
b l k  
b l k  
b l  k 
b l  k 
b l k  
b l k  
d a r k  
b l k  
b l  k 
b l k  
NCWE 
NONE 
b l  k 
b l  k 
b l  k 
b l k  
b l  k 
b l k  
b l  I< 
b l  I4 
b l  k 
blk 
b l  k 

S l O r J E ?  
24.5259 
461.567 
84. 8685 
59.1918 
8.92i28 
3.64824 
147.588 
246. 2321 
9.931 15 
46,1968 23. 9225 
32. 6948 
482. 776 
268. 514 
21. 2289 

282.389 

29.62i3 
5678.81 

27. 9798 
583. i i i  
38. €3956 
35.9968 
58.3741 
297.674 
55.5198 
.t.416\6% 

37.8848 
57,6484 
1. @a888 
1 . Q88r2I18 
62. 6384 
3:433128 
9d.8888 
3.78651 
43.6288 

51. 6582 
24. 1256 
i2. 9858 32. -[8;?3 
5. 79289 

3.117aa 

i i n ~ 7 a  

is. 4~943 

3a.77~la 

i4a.326 

Y-in t  erc::epZ; O a t e  5 t a n d a r d i z e d  . 888956 87/8i/84 ii:88:i8 -. 198964 87/81/84 Il:88:1@ 
I883736 87/81/@4 1i:88:i5 -. 884191 87/82/84 11:88~18 
0 B88 i 82 87/81/84 11:8#:i8 . 8885;22 87/81/84 11:88:18 
- 0  @ai776 87/81/84 ii:88:i8 
- 0  8838413 87/85/84 i1:88:i8 -. a88126 87/81/84 ii:88:i€3 . 888721 87/81/84 ll:B8:18 -. 888441 87/81/84 ll:88:18 
- 0  812853 87/12r1/84 11:88:i8 -. 811658 87/81/84 i1:88:i5 
-* 876434 87/8i/84 ll:88:18 . 888485 87/81/84 ii:@@:iB -. 888157 87/81/84 1l:cnec:la . 884487 87/81/84 1i:88:i8 
- I  88889 1 87/81/434 11:88:18 
- 0  8883i4 87/81/84 ii:88:i8 
1 14385 87/81/84 11:88:i8 . 227671 QI7/8i/84 1i:88:f8 
0 88 1529 87/81/04 11:@8:18 -. Qr152E8 87/81/84 11:88:15 -. 888687 87/@1/84 11:88:18 . 888636 87/8i/84 1i:88:i5 -. 881877 87/81/84 11:88:1A 

87/8i/Ql4 l l : B Q I : i € 3  -. dSLi94 
864187 @7/81/84 11:88:18 . BrZr88rztiTr . l i47/mi/m4 1.1 :IliiTr:1A . 884559 87/81/84 1 1  :88: 18 

- I  882527 87/8i/84 i i :a@: 58 -. 188k378 87/81/84 11:88:18 . @@@a@@ *NOT EiTFSNDRRDJ 7FD . 888888 *Ni"lT !?TRNT)RR]D 3 ZED --. 8824135 8-7/411/84 1i:88:18 
u 888883 87/81/84 11:88:18 -. 885845 87/81/84 ii:@B:i5 . 8Qr8239 87/81/84 11:BB:lB . 8882 i 6 87/81/84 li:88:15 
# 847241 87/81/84 11:88:i8 . 88 f 289 87/8i/84 ii:88:19 -. 882776 87/81/84 11:88:i8 
--I 888855 87/81 /84 i i : 88 : 1.5 
-0 881 1 6 5  87/81/84 ll:88:X8 -. 88i 169 87/81/84 11:88:i5 

r -.a"" 



010070 

CornmenP;: 
Mode:  CONE Carr... 

ug3zaia 
:El 1 . 8824 
, g:4p4 

, 9694 
I99PF 

QC Pass 
1 (I 8@@ 
18. @@ 

Ca3179 

%:e4 
a 81 
8295 

28, 84 
E?@, 84 

QC Flass 
28. 88 
18, 88 

La3988 

. 885 
, 8982 

5, ass 
5, 842 

QC Pass 
5.888 
18, Q8 

N i 2 3 i h  
PPm 
4. A 8 7  

I888 . 8 @ 4 P  

4,  A R 7  
4.887 

QC Pass 
5, 888 
18. 438 

sc-36 1s 

!r:39 

F a c t  or: 

FI 1 3883 
PPm 
9.7l5 
, 816 
11675 

9,784 
9,727 

QC F l a s s  
18, 8rzl 
18,8Q 

C d Z 2 6 5  
P m  

,8813 
lP52 

1.8@8 
,9986 

QC Pass 
i a @8@ 
18, 88 

L i 6787 

4 .  d3d 
a 8 8 B  . I691 

4,558 
4.56i  

QC Pass 
5.888 
18. 88 

m !h95 

PPI!!,, 

G1-i 782 
E"" 
3.  8 1 m  

Il 813 
I e514 

5,819 
5.881 

QC P a s s  
5. 888 
18. la8 

1968/1 

4,995 
4,998 

4.473 
4,977 

G!C Pass 
5. 8@8 
28, 8crs 

19.92 
i 9 .  98 

QC Pass 
2@. 88 
18. 8Cn 

Nf3CHECU 

G!C Fail 
38. 88 
18. 88 



010071 

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

Units 

SDev 
XRSD 

#1 
# 2 

E r r o r s  
Value 
Range 

Elem 
Units 

SD€?Q 
XRSD 

#1 
:# 2 

E r P o r s  
Valtle 
Range 

Elem 
Units 

SDev 
% F E D  

#1 
# ;? 

E r r  0 t-. s 
U a l  ue 

kQge 

RQge 

RVKJf? 

Range 

P F'm 
4,954 

m m54 
1 a 889 

4.993 
4,916 

QC P a s s  
5, Baa 
18, 88 

u-48963 
PPE 
Il9d85 
,822€3 
2, 397 

I9666 
9344 

QC F'ass 
1. Baa 
18. lzra 

PF'm 
5,194 

I @4e 
I. 9.388 

5. 
5,168 

QC: P a s s  
5,888 
18,88 

u --29e4 
PPm 
4,957 
883 

a 8569 

4,959 
4,955 

QC F'ass 
5, 8@8 
18, 843 

4 ,  95@ 
4,929 

NC: P a s s  
5,888 
18. @8 

1, m 1 5  
1- 817 

G)C P a s s  
1, 888 
i m ,  88 



010072 
F j n a l y s i s  Report  QC S t a n d a r d  

#1 717366 18888 .. 
#I2 727i 16 1 @@@a .. 

87/81/84 I 1  : lQ1:8S PIPI page  3 

4 J 6 7 
NOTUSED NOTUSED NOTUSED NOTUSED 

CT 

.. -- .....- ...,...". 



010073 

f i g 3 2 8 8  
f3Pm 
I8884 
I 8@88 
-?I  316 

I 8884 
I 8884 

1°C Pass 
I 8858 
- I  885br 

Ca3179 
P m  

I)  8889 
4.542 

I 8195 
I 8183 

LC Flass 
I @sa8 
- I  8588 

I L 3 9  

L. amae 
PG83 
I 888% 
i l l - 8  

I 8883. 
I 8885 

1°C P a s s  
I 8858 
-"I 8858 

Ni2316 

I 8813 
143.5 

- I  a8a8 
L C  P a s s  
I8838 
- - I )  8658 

Sc36 13 

P8&l9 

m i a  

GI 1 3852 

I )  BB18 
236I 6 

- 4 #  8@83 
I 8811 

L C  Flass 
8588 

- I  8588 

CdPP6E.i 

I 8883 

rJG&4 

-PP&ee 
190.8 

I 8881 
- I )  8884 

L C  Flass 
I 8858 
- I  8858 

L. i 6787 

I @@a8 
i4I 31 

I 8881 
I @@a1 
1-C Faass 
I )  8@58 
- I  8858 

FiI-.l 782 

#I Ball3 

!%&a .1 

PfZGS83 
c? -e LJAdI) 8 

I 88Q9 
- I  @a16 
L C  P a s s  
I 8188 
- I )  8188 

1968/1 

5 

- a  8885 
- I  88.13 

L C  Faass 
I 8858 
- d l  8858 

G o 2 2 8 6  

I 8881 
1 8 I  94 

f"XZS4 

I 8884 
I 8885 

L C  P a s s  
I)  8@5@ 
.--I 085B 

1.C F'ass 
I @588 
- I  8588 

I 8861 . rz163cn6 
NOCHECK 



010074 
Rnalysis R e p a r t  

U n i t s  
R v g e  
SDev 
%RSD 
#1 
#2 

E r r  o t- 
H i g h  
L o w  

Elern 
U n i t 5  
R v g e  
SDev 
%RSD 

#1 
#? 

E rr a r 5 
H i  gh 
L O W  

Elem 
U n i t s  

SD€?V 
% R S D  

# i  
#2 

E r r o r s  
H i g h  
L a w  

RV!J@ 

:t R 
1 8 2 I 4  

I 7  
.I 694a 

181.9 
182, 9 

NOCHECK 

sr42 1 5 
PPm 
I 12881 
I8881 
42r 56 

I 888P 
I 8881 

L.C P a s s  
n @@ills8 
- I  885@ 

Y 3 7  18 
PPm 
I 8882 
" 8882 
45. Z;? 

I8884 
I 8881 

L C  Faass 
I 8B58 
- I )  8858 

Blank Sample 

PPm 
I 8885 
I8828 
412 I5  

- 0  8889 
I 8819 

NOCHECK 

~ h ~ ~ 3 7  
PPm 
- I )  am4 

I 8@8? 
54, 46 

- 0  8885 
- I  8 8 8 E  

L.C P a s s  
I )  8188 
--I 8188 

Zn2@62 

I 8@83 
3.9- 97 

8814 
I 8819 

L C  F'ass 
I 81258 
- I  8858 

P8&7 

PPm 
- I .  8885 

I 8882 
37.21 

-* 8884 
- I  8887 

NOCHECK 

T i  3349 
PPm 
I @a81 
I 8882 
;3%I 2 

I @a82 
- I  8m31 

L C  P a s s  
I 8858 
- I  8858 

21-3496 

I 8887 
T-lP$s*l 
h a x z  
I 8884 -. 88@6 
L C  P a s s  
I 8858 
- I  8858 

87/81/84 11: 17:45 RM 

PPm 
I 8@19 
I 8823 
116- 9 

c.1, 8835 
I 8883 

L C  P a s s  
I 8@38 
- I  8838 

I 8853 
8117 

Lr. P a s s  
I 1888 
-*. 18@@ 

.- page c' 

Y%31 1 
I 88-38 

263.3 

- I  8cn33 
I 8818 

LC P a s s  
I 8858 
.-.I 8858 

I 8858 
I 8851 

1. r:: Pa 5 5 
I 8588 
"-I @ 5 



0 1 0 0 7.5 

.. .....- ... .....I 

.. .. e..... .......... 
# I  7193P8 1 @0B@ 
# ;? 7262437 1 .. 



010076 

Comment  :: 
Mode : CDNC Corr-. F a r t  or : 

Elem 
Ilnits 

SDEV 
"XRSD 

PI1 
#2 

Errors 
High 
L # W  

Elem 
Units  
R v g e  
SOEV 
%RSD 

# l  
#2 

Error5 
H i g h  
I . .OW 

Elem 
U n i t s  
fivge 
!3DEzV 
"XRSD 

#1 
#Z 

Errors 
H i g h  
L o w  

Elem 
Units  
R v g e  
SDEV 
"XRSD 

#1 
# p  

Errors 
H i g h  
L # W  

E lem 

Q v w  

cs93258 
PPm 

I 8887 
94I53  

I 8885 
I 8815 

L C  Pass 
I 8858 
- a  8858 

Cas179 

I 88B3 
P I  218 

8141 
I Ql.37 

I..C Ftar,s 
I 8!3rn8 
- I  cnt-;BIzt 

La3986 
P . m  

I 8889 
1 3 3 I  4 

I 8888 
I 8813 

LC P a s s  
I 8858 
- I  8858 

N i 2 3 1 C j  

I 8883 
1 2 I  89 

I 8829 
I 8824 

L C  FIasc,  
I 8858 
- I  @a58 
Sr36 13 

:/E39 

I 8887 

P€G26 

R 1 3882 
P P m  
I 8882 
I 8856 
45. h i  

I 8@57 
I8180 

L C  F l a s s  
I8588 
- 0  8588 

Cd2265 

I 8885 
l?lI 8 

I 88Q4 
I8888 

L.C P a s s  
I @ @ E a  
-" Izlrzi58 

L. i 67Q7 
P "I 

I 8888 
49, €35 

I 8888 
I 88@1 

L C  Pass 
I 8858 
- I  882715121 

P-1 782 
PPm 
- a  8894 

I 8888 
I2666 

- I  8894 
- I  8894 

L C  F l a s s  
I 8i8@ 
- I  B1Q8 

196811 

:g&e 

I Bsibl 

1 

- I  8883 
I 88.19 

L C  Pass 
I 8@58 
- 0  8858 

8814 
I @@I9 

M 27 9 
PPm 
I Bat36 
I 8885 
5.575 

I 8898 

LC Pass 
I 8588 
- I  8588 

22831 1 
P m  
I $841 
I 8827 
66I77 

I 8868 
I 8821 

NOCHECK 

196812 

E __"2 4 9 6 
P m  

I 8881 
3.837 

I 8841 
I 88.39 

L C  Pass 
I 8588 
- - I  8588 

Cr2677 

I 8882 
lhL3I 1 

- I  8888 
I @88L3 

L C  P a w  
I @@5B 
-I. @as8 
MnE576 
PPm 
I @a81 
I 8888 37 

I 8881 
I88Qi 

L C  P a s s  
I 88S8 
- - I  8858 
22@3,/2 
P P m  
- I  8828 

I 8819 
93.38 

- - I  8834 
.-.I 8887 

bKlCHECK 

I 6848 

1 

Si2881 

Ea4934 
F'Pm 
I 888@ 
I 8888 
52.46 

I 8888 
I8@88 

L C  F l a s s  
I 8858 
- *  8Q58 

cu3247 
PPm 
- I  8@88 

I ma85 
1447, 

- I )  8BB4 
I8883 

I..C Fla.3~ 
I 812rSrn -- 8@S@ 
MoP8?@ 
PPm 
I 8887 
I 881 1 
1 5 3 m  3 

I8815 
- I  88Ql 

L C  Pass 
I 8858 
- a  8858 

Pd 3484 
P m  

I 8881 
3.591 

8841 
I8839 

L C  Pass 
I 8858 

PhP28  

I l%848 

- I  

m 8888 
I 8888 

L.C F'ass 
I 8858 
- I  8858 

Fez-714 

I 8199 
l R 9 I 4  

f"K3s 

- - I  8186 
H I  116.1 

L C  Pass 
I 8588 
- I  @588 

s-1828 
P P m  
- I  8898 

I 888a 
I 8867 

- I  8898 
- I  8898 

LC F l a s s  
" 8188 
- - I  8188 

€31 2238 
P P m  
- I  8838 

I aa38 
99I 88 

- I  8852 
--.I 8889 

L C  F'ass 
I8188 
- I  8188 

Y\-7664 

I 8826 
4 j I  I F  

I 8802 
I @a45 

L C  F a a s s  
I 1@@@ 
- I  lama 
N a !3 RFI 9 
P m  

I 8887 
4" 7236 

8135 ,. 8 1 4 A  

L C  Faass 
I 8588 
- I  8588 

Sb2860 

I 8883 
E a I  93 

8814 
I a81 5. 

L C  Faass 
I ala8 
- I  81@8 

Sn l. e99 

PIG64 

I8143 

Pl.E 12 



010077 
analysis Report 

Units 
RVCp 
S D k v  
% R S D  

#1 
# ;? 

E r r  0 r 5 

Law 

E l e m  
Units 

SDe v 
%RS.B 

# 1  
# ;? 

E r r  a r s 
High 
Law 

Elem 
Units 

SDev 
XRSD 

# l  
#E! 

E r r  a r 5 
H i g h  
Law 

H i g h  

R v g e  

flv!3e 

%R 
98ISl 

I 67 
I 6 7 9 4  

9€3I 98 
4BI83 

NOCHECK 

sl-42 15 
PPm 
I 8881 
I 8888 
ESI 78 

I8881 
I 8881 

LC Pass  
I 8858 
- I  8858 

Y-37 1.8 
PPm 
I 8881 
I i2iBB8 
44-54 

I 8881 
I 8888 

LC P a s s  
I 8858 
--I 8858 

PPm 
- I  8885 

I 812185 
98.84 

- 0  a889 
..-I 881cl2 

N Cr c H E. c: K 

Ti 3349 
PPm 
I BBBB 
I 8881 
E49-6  

- I  88@@ 
I )  88Bl  

LC Pass  
I 8858 
- 1 )  B858 

Zr3496 

fKbl 
I 

479.2 

- 0  8882 
I 8884  

L C  P a s s  
I 8858 
- 1  8@58 

8 7 / 8 1 / 8 4  ll:z!3:83 RM 

PPm 
I @a64 
I 8824  

I8847 
I @@A1 

LC: P a s s  
I @la8 
- I #  8i8B 

T119Bk3 
PF'* 
I 8834  
I 881-4 
4 8 I 6 3  

I @@25 
I 8844  

L C  P a s s  
I QlrZt8 
- I )  8588 

sa, ;?? 

fKk38 
I8883 
1432, 

- I  @8BP 
I 8883 

LC Pas5 
I 88.38 
--I 8838 

U ",-4 09 8 
PPm 
I iZr8.3'SA 
I) @?5€\ 
6 7 4 . 1  

- I  @ I 4 3  
I8214 

LC P a s s  
I 1888 
- I  1888 

page 2 

PPm 
--I 8829 

I mi?@% 
28. 27 

- I  8825 
- I )  8833 

I mm-7 
I 8839 

LCf F l a s ~  
I 6180 
- I .  8188 



010078 

E r I n t 3 t d  1 2 3 4 d 
Mode 
Elem a - 3  c 
Wavlen 361.384 -- 
SDev 4447.515 I8CZIBQIZr8Q -- 

*Counts Time NtlTUSED NClTUSED NOTUSED NDTLISED .. -- .. .. .....I 
I -  

... ... .. .. 
-- I- -- .. -- .. -I 

CSvqe 69SSEtZl 1 @a@@ 
%RSD . ~ ~ m i 3  . @@ma@a -- .. -- .. 

7 
NPTtlSFD -- 
I- 

.. 

.. 
-- 
I'.... 



. 
010079 

Elem 
1 . h  i t 5 

A w e  
SneV 
%RSD 

# I  
#Z 

Elem 
U n i t s  

SDev 
%t?%D 

##i 
#P 

Elem 
U n i t s  
Avge 
SDev 
"XRSD 
#1 
#2 

Elem 
U n i t ; r ;  
FSVKJE? 
SD€?V 
XRSD 

#1 
# i? 

Elem 
U n i t s  
Avge 
riOF?V 
%RSD 

# 3. 
#E! 

Elem 
U n i t s  
Rvgc; 
SDev 
XRSO 

# I  
# ;? 

Avrp 

Fsg3258 

l'@! 14 
I @@@a 
1,6Pl 

I 8 5 8 A  
I 85PB 

Ca3 179 

2@- 4 . A  

I 8 P  
I 8889 

28.53 ;?a, 5E 
La 39 88 
PFrm 
I 8887 
I 8882 
29 I 46 

88B8 . 8885 
Ni231E 

I 49dd 
I 8819 
I 3749 

I4936 
4918 

Sc36 13 
%R 
95.37 

I 47 
1 I  828 

96, 86 
94, &A 

s1-42 1 s 
PPm 
I BB89 
I @a88 
I A 8 A S  

I8888 
,812188 

PPmcc 

ppm.- .".. 

Fs 1 3852 
?2Pm 
1 I  949 

I @@E? 
I 1 1 5 1  

3 . I 9 4 A  
I I  955. 

Cd2265 
PPm 
I8497 
I @a84 
A 7 1 2  

IQ 8588 
I 8494 

t i6787 

AI  464 
I 621 

I 5882 

3I 549 

e f q  * 

3,579 

Fi.-i 782 
PPm 
4.887 

I 812 
I 2983 

Z I  999 
4 ,  816 

i968/  1 
PPm 
2, B 5 A  

I @a1 
I 8418 

2,859 
P I  858 

Th2a37 

I @a39 
?4I 47 

-. 121131 
--I 8186 

Y k 9  



Analysis R e p o v t  

#l 
#I2 

I n t 5 t d  
Mode 
Elem 
Wavlen 

SDev 
%RSD 

R v g e  

#1 
#Z 

Y 3 7  1 8 
FPm 
- I  B168z18 

0 8@8f 
846.7 

-. 8881 
81688 

1 
*Count 5 
sc 
36 1 . 384 
6731.16 
6859,643 
1. r[d19@A9 

677966 
6h02:ES 

I) 5833 . 5 8 5 A  

2 
T i m e  

1 8888 . V18888BB 
I) 8880888 

-- 
.....e 

18888 
18880 

3.078 
3.879 

3 
NUTUSED -- 
-..... 
e..... 

.....- 

87/83/Q4 11:?€3:22 kM page e 

010080 

I- -- -..... 
.....e 



Method: :  DQIL’f2 Sample Name: ;346@-46 
Run Time: 87/81/64 11:28:SS 
Comment:  
Mode: CONC C o r r .  F a c t o r :  1 

Elem 
U n i t s  
FSvqe 
sol; V 
X R S D  

#1 
#2 

Elem 
U n i t s  

SDEV 
% R:3D 

#l  
## 2 

Elem 
I J n i t c ,  

.3DC?V 
%RSD 
# I  
#;z 

Elem 
Units 

SDev 
%RSD 

#). 
#2 

Elem 
U n i t s  

S O @ V  
XRSD 

#1 
#2 

Elem 
U n i t s  

SDev 
’XR!?=’,D 

# 1  
# ;? 

Q V K p  

R v g e  

f lvge 

A V 9 Q  

Qq3258 
P m  

I 8885 
583.7 

- I  8882 . Baa4 
Ca3 179 
PPm, . 8394 
I8819 
4.75.3 

. 8,TRi 
w84G37 

L. a3988 
PPm . 8887 . 8889 
13r;?s. 8 

, 88al 
I 8853 

NiP316 

. 8812 
1.636 

. 8735 
8710 

Sc36 13 
’XR 
182. 7 

lw8 . 9785 

18.3. 4 
l@P. 8 

Sr42 1 s 
PPm 
1) 8886 
I )  @8@1 
11.95 

@a86 
w 8887 

. $881 

PX%7 

010081 



Elem 
I J n i t s  

8DeV 
%RSD 

# I  
#2 

Xnt5td 
Mode 
Elem 
Wav 1 en 

SDev 
XRSD 

# l  
#E? 

f i v w  

Rvge 

5. 
*Gaunt 5 
sc 
36 5. I st34 
724655 
7rzr78.139 
(I 9767598 

729668 
7S965Q 

;? 
Time 

1 @@a@ 
I 41888888 . 8888888 

.....- 

.....- 

87/al/@4 ll:;"aS:48 RM p a g e  2 

010082 

3 4 5 a 7 
NOTUSED NOTUSFD NUTUSED NCr'THSE D NL!TL.IS.;ET) 

-I 

.....- 
I- 

-e 



Method:  DQIL’ f2  Sample Name: 246847 
Run T i m e :  8 7 / 8 1 / 8 4  11:35:52 
Comment : 
Made: CONC Carr. .  Facto?-: 1 

E l e m  
Units 
Qvge 
SDev 
XRSD 

#1 
#2 

Eleln 
Units 

SDe v 
%RSD 

#1 
# ;? 

E l e m  
Uni-ks 
A w e  
SDev 
XRSD 

#1 
#E? 

E l e m  
Units 

SDev 
% R S D  

#1 
#i? 

Elem 
Units 
Q v g e  
SDev 
XRSD 

4-41 
#? 

Elem 
units 
f2vqe 
SDGv 
%RSO 

#l  
# ? 

Rvge 

R v g e  

Fsg325a 
P # 3 m  
n 8881 . 8887 
576.7 

a 8887 -. 8884 

C a 3  179 
PPm 
a 8444 
a 8882 . 5454 

I )  8 4 4 P  
I8446 

La39B8 
p .3m 
a barn6 
a 8885 
76. R 7  

. 8818 
I 8Q83 

Ni2316 

a 8886 
rkE?3 
, 8798 

. 8728 
* 671.9 

Sc36 13 
%R 
99.98 

I)  43 
I8 4264 

$88. 3 

sv42 15 
PPm 
, @886 . 867188 
4,194 

I ctc886 . 8886 

99. ca 

E32496 
PPm . 8162 . atma 
4,941 

. 8168 . a156 

Cr2677 

a mQB3 
6. €391 

. 88.37 
I s  8842 

Mni?S7& 

. 8888 . P4S3 

” 8 135 
a 431 34 

ddQIS/P 
PPm . la82 1 . 8Ql9 
174.8 

I8824 -. a882 

SiP851 
P m  

a 8818 
1. 341 

. 8758 . 8744 

T1  19@0 
P m  

I8827 
73. 58 

I)  @@55 . @@I7 

%E39 

fK35 

.- #- 

I x751 

a 8836 

010083 



C. ' jna lys i s  R e p o r t  

I8859 
I @a37 
2 
Time .. 

I8881 
*.-I 22r@815 

.. 

.....a -- 
e..... 

.. -- 

page 2 

010084 

B 7 c 4 
NZlTUSF'D GCjTLJGFD NOTUSF D NOTtISF D 
..I - .. ... e..... 

.. .. ... .. 
-- - "I .. .. 
.. .. ... I"". -- .. .. .. 
.. 
.. 

.. -- L..". 

.......... 
... -- 



M e t h o c l :  DCSXLYE’ Sample Name: 24i584A 
Run T i  m e  : 87/81 184 1 1  z 39: 1 1  
C o m m e n t :  
Made: CDNC Corr- .  F a c t o r :  1 

CSg3PBB 
PPm . 82381 . @@a6 
447.9 

--I 8883 

Ca3 179 

. 8 8 S R  
4.449 

I 8393  . 8429 
Î . a S 9 A A  
FPm 
-1. @881 

I @a84 
3PP. 4 

-. 8884 
I 8 8 8 P  

N i 2 3 1 #  
P ?3 m 
I 8747 
.8@@5 
a 6130 

I 8744 
43751 

SC236 13 
%R 
181. 5 

. B  
I1718 

181.9 
la3. tj 

SI-42 i 5 
PPm . 8886 
I8888 
4,988 

I 8886 
8887 

I 

PXlZlQE 

Rl3882 
PPm 

I 8833 
67.44 

I8825 
8871 

CdP265 

I @@@I 
33, A 5  

- I  8883 
- I  8882 

L i 6 7 @ 7  

I 8888 
P I  455 

I @@@A 
I 8884 

. aa4a 

Pf;s@e 

:Fi&lP 

PJ 782 
PPm 
- 0  @a84 

I ma86 
183.1. 

--. 8144 
- *  8823 

19h8/ 1 
PPm 
- a  8836 . 8884 
17. 68 

- I  8831 -. 8848 

T h P B 3 7  
PPR 
--.I @la89 

I8887 
78Ic43 

- I  8884 
- I  8at5 

010085 
Be3i3B 
PPm -. 8888 

.I 8888 
57-77 

- I  8888 
-a 8888 

Fez7 14 
PPm 
I f7i28 
I a@@@ 
I 8838 

I 1728 
., 17?8 

NaS3@rP 
ppm 
17. €35 . 1.3 
I 74@? 

17-95 
1.7I 76 

S“J 828 
p p m . @a64 
I 8@85 
7,465 

8Q67 
I maha 
Sel96 
PPm 
- I  8815 

I 8881 
8.184 

- a  8816 -. B814 

v-2924 
PP* -. 8886 

I 8885 
432 

- a  i?l88P -. 8889 



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

Elem 
I J n i t s  

RDeV 
%#?SI) 

#1 
#E! 

x n t !3t  d 
Mode 
Elam 
M a v  1 en 
R v g e  
SDe V 
%RSD 

# i  
# 2 

Q v g e  

Zr344G 
PPm 
- I  @@in6 
8883 

491,443 

- I  8884 
- # e  8888 

page 2 

010086 

.. .. -- e.-... .......... 

-- 
.. 

-- 
.. 

.......... 

.. 



Method:: TsCiItYP Sample Name: P 4 E 8 4 8 c l  
Rurt 7 i .me:  8 7 / B l / ~ ? r 4  1 1  :44:;?9 
Comment  2 
Mode:  CONI: C=c.rrr~, F a c t o r :  1 

Elem 
t.Jn i t s 
@Jw SD,, 
XRSD 

#1 
#Z 

E lem 
U n i t s  

S D e v  
%RSD 

#1 
# ;? 

E l e m  
U n i t s  

W3eV 
XRSD 

#1 
#i2 

E l e m  
U n i t s  

SDev 
%RSD 

# l  
# ;? 

E l e m  
I J n i t s  

3DETV 
%RSD 

#l 
#2 

E l e m  
U n i t s  

S D e v  
%RSD 
#l  
## ;? 

R v g e  

Q v g e  

RvgE? 

p g e  

R v g e  

as 1898 

I8838 
5 14,, 6 

I 8886 . 8859 
C022B6 
PP* 8827 

12- 33 

. 8829 
I a824 

MgP798 
PPm 
I 8@57 
I 8@;?9 
Sclr. 34 

-88.37 
I @ @ 7 A  

2203/ 1 
PPm 
" 88;?9 
I 8@?P 
96I45  

I 8849 
I 8889 

1964312 
VPm 
- - I  8885 

I 8816 
339, €3 

- a  8816 
I 8887 

7 i 3349 

I8888 
14-93 

- I  8883 
- - I  8884 

f)Kt3,7 

I 

Y%ms 

010087 



E l e m  
Units 
kVKJ€? 
SDev 
XRSD 

#l 
#e 
~ntStcJ  
Mode 
E l e m  
Wav 1 en 

SDev 
XR:?D 

# 1  
4# ;? 

A v g e  

Zr-3496 
PPm 
-11 88i8 

I84184 
42311 a9 

67 / 8 1 /aft 1 I : 49 : 56 Rbl page 2 

010088 

-. 8813 
-11 8887 

.. .. I..... -- ..... ..." 
.- ... ... .... I- 

w- ... .... ... I- 



E l e m  oQ32aa Q 1 3882 Qtj159QI 8-2496 Ea4934 Ee313QI 

1 I rxr244 I8888 
! h i t 5  ppm r3rpm PPm 
Q v g e  " 8884 I 81.73 - I  8884 
SD,V I 8B81 8817 I 8836 I 8BB9 I 8881 I 8888 
XRSD 18- 66 9.988 9F9-7 2- 79L3 I 32434 58,39 

13 r~ m pptn 

#1 I 8883 I a195 -0 8829 I 85.37 I a343 I 8888 
#2 I 8 B 8 4  I 8161 I 8822 (I 8324 I 8244 I 8888 

Elem Ca3 1723 C d P 2 6 5  Ca2286 CrZ677 C u 3 2 4 7 Fez714 

saev I 8881 I 8888 I8885 I @@a4 I 8881 I8849 

U n i t s  
A v g e  

%RSD I1998 71- 38 a. 537 12I 38 4, a m  4,637 

P€&?6 P&33 P%;3B P G 6 4  
PPm 
- a  8888 P 8 L 4  

# I  I8645 -a 88B8 I 8827 I 8836 I 8829 I lB29 
#2 I 86-43 -. 8881 I 43824 I 8838 . 8831 I 1899 

Elem La3988 L i6787 Mg579)8 M n 2 5 7 6  M a 2 8 2 8  Na3382 
U n i t s  ppm P m  PPm 

5DeV . 8888 I 8888 I 88.38 I I I 12 
XRSD 14,38 I953r7 34.35 . 2619 17'3.8 I3518 

P PPm &pm 
I 5j1d4 -I 88B5 A4I69 Q v w  --I 8881 n 8818 I 8887 

#1 -I 8881 I a818 I 8188 8154 -I ala11 34.7A 
#2 -I  a881 I a818 I 8B66 I 8155 I 8885 34.61 

#1 188, 2 -I) @@E5 -0 8824 I 1525 I 8 8 4 8  --I 8824 
#5 99-41 -I) 8811 BB36 I 1548 I 8829 I 8@21 

Elem Sv-42 15 ThP837 7 i 3349 3-1 19a8 u-4898 u-2924 
U n i t s  ppm PPm 

I I 8881 I8828 I 8855 .I 8888 
Avge I 8887 
SDev 88@8 
%RSD 8313 S81I 1 32I92 6553, 6.4I3.4 18I17 

PPm PPm PPg88e PP!iass -I 8879 --I 8885 -. 8887 

#1 I8887 -..I 88i33 - I  @a82 8814 - I  8843 - I (  8885 
# ;2 I 8887 I 8888 --I 8881 I 8814 -I 81 Its --I 88@4 

O l O O s ' 9  

-. 818A 
I 8B26 

I 18 
m 1E72 

I 8885 
n 8882 

W * - 2 8 7 9  
F'Pm 
I 8817 
I 8885 
31-95 

I8813 
0 8858 



analysis R e p o r t  

Elem 
Units 
~ v w  
SDev 
XRSD 

# I  
#2 

XntStd 
M a d e  
Elem 
Wav 1 en 
R v g e  
S D e v  
XPlFm 

# I  
# ;? 

I8888 
I 8 8 B Z  

787 J 7 P  
781678 

page 2 

010090 

3 4 5 6 7 
NOTUSED NClTUSFD NOTUSED NCiflJSED NOTUSED 
.. .. I.., - .. .. 
-- .. -- .. .. -- .. ... I- .. 

-I .... I..... .. ..... -.. I 



Method r: DQIL.YZ 5ampl.e Nawe:: P46C349s 
F?t..tn Time::  8?.181/84 11:55:@6 
C a m m e n t  :: 
Made: CDNC: Corr, F a c t o r : :  1 

E l e m  
I.Jn i t 5 

5DPV 
XWSD 
#l 
#2 

Elem 
U n i t s  
Rvge 
SDev 
%RSD 

#1 
#Z 

Elem 
U n i t s  

S D e v  
%WSD 
#1 
#E? 

Elem 
U n i t s  

S D e  V 
% R S D  

# l  
# ;? 

E l e m  
LJn i t 5 

SDev 
%RSD 

#.I 
#E! 

E l e m  
U n i t s  
R v q e  
SDkV 
%RSD 

#1 
# 2 

k v w  

RVge 

R v g e  

k v g e  

Qg3258 
p . m 

I881 2 
P .  a45 

I 8538 . 8515 

Ca3 179 
PPm 
28, 36 . 85 
0 2261 

2@I 59 
28I53 

La3985 
P m  

I 8889 
1 14. 5 

. @a14 
I8881 

Ni2316 
PPm 
I 5742 
I 8@81 
I 8;268 

. 5739 
"5742 

SC3k 1s 
%R 
96" 48 

2I 58 
2. 589 

94I64 
98.17 

st-42 15 
PPm . 8814 
I 8888 
3,877 

I 8814 
8814 

g5i?e 

. & m 3  

a 1 3@82 
PPm 
P. C326 

a 8iZ8 
I B@77 

Z I  @;?E 
P I  826 

CdZ265 
PPm 
, 8499 
I 8883 

I 8497 
I 8581 

L i 6 7 8 7  
PPm 
4. 866 
I 815 

I3649 

4.. 856 
4,877 

Fa-1782 
PPm 
4,114 

I875 
1 I 6.32 

4 ,  @kl 
4.167 

1968/1 
PPm e, 188 
I817 
I 888P 

2,  1 1;. 
P I  888 

ThZ837 
PPm 
-a 813Z 

I 8838 
19- A 1  

-. 8131 
--* 8173 

543a 

FIsi098 
PPW 
2. 841 

I 8r21.3 
LI l.64621 

em 839 
2I 844 

C02286 

I 8888 
I1630 

I 5183 
I5115 

MKJ2-798 
PPm 2@. 42 
I 83 

I 1511 

28. 39 
Ziaa 44 

2283/ 1 
PPm 
I4998 
I 8@&9 
l a  578 

I 5847 
I)  4958 

196Z?r/2 
PPm 
E',, S17 
I 855 

e. 575 
2I 553 
2. 878 

T i  3349 

I 8 8 1  

3.979 
3,981 

PETS9 

PI"&m 
m i a  

E-2496 
p!3m 
4" si3 

817 
I 4177 

4.1.85 
4.126 

CrZ677 
PPm 
I 1999 
I 8887 
I 3332 

. 2883 
I 1994 

Mn2576 

I 8883 
I 8578 

I 5248 
I 5 Z 4 5  

22@3/2 

I itrj i@ 
2I 193. 

I5ii579 
I 4924 

S i2891 

I 883 
I a783 

4,218 4I 222 

f€$42 

P!$ka 1 

4 ,  P y 3 @  L-If 

TI i9aa 
PPm e. a92 
I 882 
I 8745 

2.891 
2- 893 

010091 

I 27 
I 3312 

l a  194 82152 
1,216 83.21 

57-44 a9,69 
5 7 I 3 h  €39.98 

;?I 141 -. 8887 
2,882 - - a  8813 

-5825 I 8819 
I 58;37 . 8 8 B 4  



Rnalysis R e p a r t  

Elem 
U n i t s  

S D e v  
%RSD 

R v g e  

I n t S t d  
Mode 
Elem 
Wav 1 en 

SDev 
% R S D  

f4Vge 

# l  
# ;=I 

Y "37 1 a 
PPm 
- I )  a881 

I )  8881 
1l5I)l 

- m  8888 
- I )  @am2 
1 
*Count 5 
sc 
36 1 I )  384 
EA8478 
1 4 6 1 9 m 6 9  z m  5t39.341 

I )  51 14 
I )  Sl@9 
p 
T i m e  

1 8888 
I )  88888823 
I )  888888rzr 

.....- 
-..... 

87/81/84 12:88: IE? PM 

3.957 
3.961 

p a y e  2 

010092 

-I .....- .......... 

....,a -- e..... .......... .......... 



nna1ys i s  R e p o r t  

Method n* T)RSIt.Yi? Sample Name: 246858 
R u n  Time: 87/81/84 12:88n*24 
Comment : 
Mode: CONC C : c c r r .  

Rg3258 
w m  

I @888 
6I) €399 

I Baa3 
I8@83 

Ca3 179 

I 8858 
5,452 

I )  8336 
.I 831 1 

La3958 
PPm 
- I  8888 

I 8882 
395. 7 
I 8881 
--I @@a2 
N i 2 3 1 6  
PPm 
I 882.4 
I )  8887 

e7 

I8819 
I )  8B;29 

Sc36 13 
'icR 
1 8 1 I ) l  

;?I) A 
P a 7 9 1  

99, 18 
18&XI 1 

Sr4P 15 
PPm 
I )  @@a6 
I 8888 
6.954 

I a886 
I 8885 

I 

!%%e3 

Fac . * tor :  1 010093 

34.45 
34.78 

99.55 
99-97 

- I  Q84@ 
I )  8825 

- I )  881 1 
- - I )  88 1 3 



Rnalysis R e p o r t  

Elem 
Units 

%De V 
XRSD 

#l 
#2 

XntStd 
Mode 
Elem 
Wav 1 en 

SDe v 
%#?SI3 

# i  
# 2 

A V S p  

Rvge 

Y -37 1 8 
P m  

I 8881 
i77. e 
- I  @@a8 
I 8@@2 

1 
*Count 5 
SC 
36 1 I SA4 
7 5.3588 
19898. 91 
2. 787482 

6995i5 
727645 

I8Ssl 

Zn2Q&% 

!$g 19 . 8888 
I 7785 

I 88i9 
II 8859 
2 
Time 

5. @@a@ 
I 8888888 . 8888888 

-.... 
a,..- 

18888 
1 8888 

Zr3496 
P m  

I )  1;?18i8 
1497. 

I €kml 

-. 8887 . 8888 

.- pan e LZ' 

010094 

3 4 5 6 7 
NQTUSED NOTUSED NOTUSED NOTUSED NOTUSED 



flna 1 y r, i 5 R e p a r t  

M e t h a d :  D O I L Y ?  Sample Name: 246855. 
R u n  T i m e :  87/81/84 12:@5:43 
Comment: 
Mode:  CONC Cor-r. Factczr:  i 

87/81/84 12?:iB:49 PM page 1 



EZem 
U n i t s  

.3f)+?V 
SRSD 

#1 
#E? 

XntStd 
Made 
Elem 
Wav 1 en 
Rvge 
SDev 
%RSD 

#1 
# P  

@J9e i- 

1 a888 
18888 

Zr3.496 
PPm -.. @@a6 . 8882 
38.57 

.- 8 7 / ' 8 S / B 4  12s tBz49 PM page E' 

010096 

3 4 8.J €3 7 
NQTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

I= 

I- -- I- -- .......... 
I- -- -- .. -- 

.. .. .. -- .. 

.. .. -I .. -- 

.. .. -- -- -- 



M e t h o d :  DSrSJL-YE! Sample Name: icv/cc:v 
Run T i m e :  87/Q1/84 12:15:47 
Comment :: 
Mode: C#NC Ccirr-, F a c t o r :  

E J e m  
u n i t s  

58 e v 
"RSD 

# I  
#Z 

E r r o r s  
U a l u e  
Range 

E l e m  
U n i t s  
Q v g e  
.3T;)ev 
%HSD 

#1 
#E! 

Errors 
U a l  ue 
Range 

Elem 
Units 
Q v g e  
SDev 
%RSD 

#1 
#Z 

Errors 
U a l  ue 

E l e n i  
1 J n i t s  

!"iE?V 
XRSD 

#1 
#2 

Errors 
Ualue 

Elem 

Qvge 

f- 

Ri3nge 

Q v g e  

Range 

631 3G382 
PPm 
9. 696 

a 81.1 
,1168 

9 . 7 8 4  
9,  EPA 
#C Pass 
la, B8 
S.8,88 
CdZzES 
P 2mltr 
n 4946 

8@84 
I K387 

. 995a 
,9953 

QC F'ass 
l a  888 
18, 88 

Li678-7 
PPm 
4.  548 
888 

I 16-74 

4,545 
4 .  535 

#C P a s s  
5. 888 
18, 88 

PJ702 
PPm 
4" 9 7 R  . 871 
i ,434 

5. 
4 .4P7  

QC Pass 
5. B8@ 
3 8 .  88 

196@/ 1 

1 

us 189Qr 
P P m  
4,987 

I9 883 
(I 8592 

QC Pass 
5.8c6r8 
3.8. 88 

19, 95 
19, 95  

GIC Pass 
28, 88 
18, a8 

NOCHECK 

196rZrIP 

010097 
Be3138 BiE23B 
P f  m P P m  
a 9088 4.985 
, 8881 , 889 
ma57 , it379 

2 7 a  15 G I 4 2 I Z 9  
Q26r 98 Q 4 2 a  56 

BC Pass QC Fail 
38. 88 38.88 
18. 88 ia. 88 

QC Pa.:;s QC Pass 
1 n f a @8@ 
3.8, 81R 18.88 



Units 
R V t p  
SDkv 
% R S U  

# 1  
# ? 

E 3.- t- Q r 5 
u a I. u e 
Range 

Elem 
Units 

SDev 
XRSD 

#l 
#2 

E r r o r s  
'1 a 1 tl e 
Range 

Elem 
Units 

SDev 
%RSD 

#I 
# ;? 

E r r o r s  
Val  ue 
Range 

avge  

R v g e  

PPm 
5.177 

a 8 P 4  
, 4661 

5,168 
5 ,  194 

NUCHECY, 

Th2837 
PPm 

a 8815 
II 1577 

, 97769 
.I 9747 

QC P a s s  
10 888 
18.88 

Zn2862 

I ai323 
0 ZZA8 

, 998@ 
1.881 

GIC: P a s s  
1, @@a 
1B,B8 

, 9758 

?E96 

PPW 
5,184 

I 839 
.I 767s 

5,137 

NOCWECK 

5 ,  @ai 

Ti 3349 

4. A d 7  
rn 8@8 

II 8874 

4 ,  a27 

GIC P a s s  
5, fa88 
18, 88 

2r3496 
PPm 4.939 - BQ2 
, 43423 

4a94.i 
4.930 

QC': P a s s  
5.888 
iB, 88 

ppm.- 

4, a27 

PPm 
5.848 

I 8B4 
, @796 

5,843 
5,837 

QC P a s s  
5. 888 
18, 88 

T11988 
PPm 
5,192 

0 820 
, 5329 

5.172 
5,211 

GIC P a s s  
5, 888 
sa. 8B 

PPm 
4 ,  A 9 6  
,819 

a 3845 

4,883 
4,989 

QCI Ftass 
5, 888 
sa. 8i?l 

U-4898 
PPm 
.) 9692 
, 8138 
1, 425 

0 9594 

QC P a s s  
1, 888 
141, 88 

. 9789 

4.921. 
4,938 

C X  P a s s  
5, 888 
18, a8 

1.814 
1,817 



010099 
Rnalysie, R e p o r t  G?C Standar-d 

.......... 
I- 

#1 718641. 18888 
#p 71a319 18888 

4 L.2 6 7 
NOTUSED NOTUSED NC3TUSED NOTUSED 

F 

-- -- I- -- 

-I .. 
.. 
.. 

-- 
.. 



010100 

Fsg3298 
!-I Izm 

A, P65 

" 8884 
I822184 

L C  F'ass 
I 8858 
- I  8858 

Ca3 179 
P I l l  

. 8614 
8. 22124 

8167 

L C  P a s s  . 8588 
--I 8588 

La3988 
PPm . 882215 
I a885 
95.44 

.I 8889 . @ma? 
I-C Faass . 8@5@ 
--.I @as8 
Ni23 16 
p Ill 

. 8881 
7,278 

I 8816 
I @@I4 

L C  Fla'ss 
a 8858 -. 8858 
Sc36 13 

n lzisa4 
I 

I 8377 

8107 

I 8813 

Re14934 
f , l - j M  
I @Iz1111IJ 
I 88lzrlzr 
6.3.53 

I @@a1 
,8888 

L C  P a s s  
I 8@S8 
- I  8858 

Cu3247 
PPm -. 8883 

I8881 
44. 34 

-. 8U84 -. 221882 
L C  P a s s  . 8@5@ 
--I QQS8 

M o Z 8 2 8  

I88i.3 
73. 98 

I a@;?& 
I @@@A 

J..C P a s s  . 11183221 -. 8858 

PdS484 
pnm 

I 8886 
28. €31 

I 88.36 
0 8827 

L C  P a s s  
a 8858 
-a 8858 
pbP2@ 

P m  8017 

I b@31 

I 8819 
--I @@a6 

. 8818 
-.*I 881 1 

L C  F'ass 
I 88S8 
- 0  8858 

Co2206 

I 8885 
234.3 

. 8881 
I 8B88 

0 8885 
- I  8881 

L C  F'ass 
.I 8858 
- I  8858 

L C  Faass 
I 8858 
- I  88SQ 

L i 6787 
PPm . 8@221P 
I 8888 
11.15 

M g 2 7 9 8  

I @a47 
157.1 

Y E 3 8  

Na33@i?  
PPm 

B177 . 8369 
P 8 7 . 9  

1) 8864 -. 8885 

L-I 8136 
L.-. 8144 

L-I 82s.9 
L-. 8159 

L C  L o w  
I 8188 -. 8188 

NOCHECK 

S e l ' S E  



010101 
Rnalysis R e p o r t  

Units 

%RSD 

#l  
#E? 

E r r  a I" 5 
High 
Law 

Elem 
units 

SDe V 
%RSD 

# l  
# ;? 

E r r 0 r 5 
H i  y h  
L o w  

Elem 
Units 
R v g e  
SDev 
%RSn 

#1 
#E! 

E r r a r s  
H i g h  
LOW 

:;z: 

R v g c  

Blank Sample 

Ppm 
I 881 1 
I a888 
711;_S3 

I 8817 
I a886 

NOCHECK 

The037 
PPm 

I 8886 
271 74 

-(. 8826 
- a  mi319 

t..C P a s 5  
I8188 
- I  BlBZcI 

Zn2Q362 

I @a81 
12" 24 

I 881 1 
I 8889 

LC P a s s  
I 8858 
--I 8858 

- I )  

YG18 

PPm 
I 8827 
I 8887 27# pz 
I @@Pi? 
I 8832 

NOCHECK 

T i  3349 
PPm 
- a  8B88 

I8881 
99QI 9 

- I  8881 
I 8881 

LC: Pass  
I 8858 
- I  8@58 

Zr3496 

I BQrZrP 
E\8,17 

- l a  8@83 
.-I 43881 

L C  P a s s  
I 8858 
- I  8858 

P-f&jQJZ 

f"&ise 
I8823 
45, 88 

I8835 
I 8869 

LC Faass 
I8188 
- I  8188 

T119@0 
PPm 
I 8819 
I 8838 
19c3I8 

- I  8888 
I BrZI.46 

l._C Fa 5.5 
I 8188 
..-..I 8188 

page 2 

Ppm -. 8816 
I a824 

148.7 

--I 8834 
I 8881 

LG P a s s  
I 8858 
- I  8858 

I 8@31 
I 8824 



010102 

4 5 6 7 
NDTUSFD NClT1.ISFD NOTUSED NOTLISEIS ..... .. ..... ....... .... - 
..... ..-. 
..... -1 

-.. ..... 

..... .- 

..."I 

.......... 
..... .... 
.. - ..... 
--I ..... 

... ... ..... .. 



A n a l y s i s  Repc.sr-4; 

M e t h o d ;  D k l L . Y 2  
Run Time: 8718111Zr4 
Comment : 
M o d e :  CONC C o r r ,  

Elem 
Units 
R v g e  
SDev 
YRSD 

# l  
#E? 

Elem 
Units 
R v g e  
SDev 
%f?m 

#l 
# 2 

E l e m  
! . h i t s  

3 3 e V  
"XRSD 

#I 
#Z 

E l e m  
Units 
A v g e  
SDev 
%RSD 

#1 
# 2 

Elem 
Units 
R v g e  
SDFV 
%RSD 

#l  
#E? 

E l e m  
Units 

SDev 
'XHSD 

#l 
# E! 

R v g e  

Qvge 

Sample Name : 246852 
1 E? : a3 : 40 

F a c t o r :  1 

k 1 3882 
PPm 
I rzCl87 
I 8837 
34I65  

I 8133 
a 8881 

CdZZ65 

I a882 
99, 84 

I cLHzIw+ 
I 8881 

L, i 67@7 
PP'm 
I @a15 
I 88lilt.t 
4 . 4 P 1  

a @ @ I 4  
I Qml.5 

!%&E? 

F~..J 782 
PPm 
-1. 8116 

I am45 
35,435 

- a  8886 
- I  8145 

196811 
PPm 
I 8816 
I 8828 lzza 5 
I 8838 
I 8Q8P 

T h P 8 3 7  
PPm 
- I  8819 

a 882@ 
184.6 

- a  a885 
--.I 88.33 

010103 
page f 



87/81/84 12:33:54 F'M page 2 

010104 

..... .-. ..... 

.. .. .. .. ........- 
I- 

.....- 
-. - 
.......... 

... 

.. 
..". I 
.....- 

... 

.. 



Arra 1, ps  i 5 Repol-2: 87.18 1. /a4 1 ;? :: .39 :: 1. 3 r w  

R g 3 2 8 8  
PPm 
- -a  8887 

I 8889 
129I5 

- I  8881 
- I #  8814 

Ca3 179 

I 8361 
a 8@B1 
I 3715 

I 8362 
I 8368 

L.a3989 
PPm -. ma89 

a 8884 
34, el. 

- a  8887 
--I @@I. P 

Ni2316 
P *  

I mal 5 
41. 4.3 

I @a19 
I 8834 

SC36 13 
XR 
184,9 

I 2 
I 23 18 

184,7 
185.1 

$33-42 15 
PPm 
L 8885 
I 8B@8 
3,876 

I Baa5 
1) 8885 

PPm, 

" 8@26 

010105 
E i 
PPm 
--*a 88 5 9 

I 8884 ex,ss 
-. 8822 
- I  8816 

44.54 
44.51 

W 2 8 7 ( 3  
PPm 
I 8812 
I8826 
217. S 



Rnalysis R e p o r t  

739872 
741 454 

page 2 

010106 

-- .. .......... ..." -... 
.. .... .. .... ... 





Rnal y s i  5 Repor-t  

#1 
#Z 

XntStd 
Mode 
E l e m  
Wavl en 

SDev 
% R S D  

Fsvge 

# i  
# ;? 

Y - 3 7 i Q r  
PPm 
I n  88Qi 

I )  8881 
344851 

697766 
7 1 6.36  4 

-. 8888 -. BB89 

3 
NCITlJSEfS 
-I -- 
... 
... 
... 

page 2 

010108 

.. .I .- .......... .....I -- .. .. I- 

.. -a" .. .. 

-- .. I - ... ..... .. 
...- ..... 
LI 

..... .- 

.....I 



Elem 
UT3 .i t; s 
f i V S p  
S G V  
%RSD 

# 1  
#z 
Elem 
U n i t s  

S D e v  
%HSD 

#1 
#Z 

Elem 
U n i t s  
FSVCp? 
S O e v  
%RSD 
# l  
# Z  

Elem 
U n i t s  

SDe v 
X H 3 O  

# l  
# 

EXem 
I.Jnits 

SI3 E? V 
%F?SD 

#l  #Z 

EJem 
U n i t s  

SDev 
%R%O 

#l  
#2 

R v g e  

AvgE? 

CSvg4.2 

R v g e  

k 1 3882 
Pr’m 
I $3@SE 
I 8821 
37.3,3 

8841 
$3871 

Gd226Ei  
PPm 
- I  8888 

I 8882 
644- €3 

- I  88ial . 8 8 8 1  
L i6787 

I 8888 ea E:7f3 

I 8815 
I 8816 

Ft-1 702 
PPm 

I 8 @ 1 A  
la, 45 
*-” 8@RS 
--I 81 x 1 
19E@/i 
PPm 
-“I 8@1 1 
8841 

368, P 

- I  8841 
I8818 

Th2837 
PPm 

I 8BPl 
117. 5 

- I  8883 
--I 8833 

!bz 15 

- I  tacwa 

-,. @ m a  

I 8881 
I 8831 



Rnalysi., R e p o r t  

Elem 
1 J n i t s  
Q v g e  
SDev 
%RSD 

#I 
#? 

I n t S t d  
Mode 
Elem 
W a v l e n  

SDe V 
%f?SO 

#1 
# ;? 

Gvge 

-. B@Bl 
LI 8882 

87/81/84 12:49:58 F W  page 2 

010110 

S 4 s h 7 
NDTUSED NUTUSED NOTUSED NOTUSED NOTtlSED -- -- I- -- -- 
.. I- -- .. -- 
.. .. I- .. .. 
.. -- -- .. I.. I 

....,I -..... - -. .......... I..... 

.. .. ... .. e.. - 



010111 

38.59 
38.72 

I 8844 
l e  8818 



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

Elem 
L h i t  s 

$DE?V 
% R S D  

#1 
#2 

Int ':?it d 
Made 
Elem 
Wavlen 
Rvge 
SDev 
%RSD 

#l  
# i? 

G v w  

69ri-886 
1219.759 
, 5767545 

bA922.4 
698949 

. 8817 
, 8814 

page 2 

010112 

3 4 s 6 7 
NOTUSED N5TUSEO NOTUSED NOTUSED NOTUSED 

e- 



87/81/84 81. :88:;?7 PM 

Ope?-a t  czr : 

010113 

NaSAA9 

94.47 
.36 

I 38.35 

PPmc 

- I  BQPS 
I 8845 



Y 3 7  i Q1 

I 8888 
48, .c,Q 

I8888 
I @@ai 
1 
*count; 5 
sc 
36 1 , 384 
6.79669 
18RES8.96 
1 I E8@92@ 

687363 
E71975 

rff&?l1. 

I 8839 
I @la16 

2 
T i m e  

1 8888 
I8888888 
,888@@88 

I- 

.....- 

@'7/81 /a4 81 : @8: 27 fW page 2 

010114 

--a 8885 
-a 8882 

3 4 3 El 7 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

c- 

-I .....- -- I..... I..... 



87/81/84 81 ~ 8 5 ~ 4 5  F M  

010115 

15@. 5 
149,9 

I 8832 
- I  8828 



1 
*Count  5 

36 1 I 384 
714718 
3 8 9 4 a  339 
I P65849d 

fi a c 

716858 
7 1 357 1 

I8818 
I8813 
2 
Time 

3 @8@8 
I8@@8888 
I8888888 

.. 

.. 

3 4 5 6 7 
NUTUSED NUTUSED NOTUSED NUT1JSFD NQTUSFD 
.. .. .. .. .. -- -- -- .. -- 
.-..- .. ..".- .. .. 



Sample Name: 246859 
1 S:8!5: 57 010117 



-. 8887 
--a 84384 

page 2 

010118 

-- .”.. .. .. .. .. 
I- -- -- I- .. 

.. .. -- .. -- 

.. .. .. I- .. 





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

787349 
69966 1 

87/81/84 rR1:3&::22 PM page e 

010120 

.. .. -- I..... C. e -- I- -I .. .. 



$951898 
ppm 
4.997 . 889 . 1868 
5. a84 
4.. 998 

4. 973 
4 n  9f31 

M q 2 7 9 8  
PPm 
19. 97 

I. 86 
I 8865 

19.97 
19, 97 

QC P a s s  
28. 88 
18. 88 
pz@3/ 1 
PP'n 
4.977 . 847 . 9398 
4.344 
5.818 

NOCHECK 

PFm 
4.978 

a 883 . 8788 
4.973 
4,468 

QC Pass 
5. 888 
18, v18 

K-7664 

nC;7."94 . 84 
" PI. 47 

(317.9'7 
c 4 s 7 . 9 5  

(342.81 
R 4 1 n 7 9  

I4623. 
19585 



PPm 
5.845 

a 887 . 1298 

5, a49 
5. @4@ 

QC: P a s s  
5. 888 
18. 8Q 

Tl 1980 

I884 . 8941 
5. lP1 
5,189 

ac P a s s  
5,12188 
18. 88 

!E l34  

PPm 
4,938 . 828 
a 4867 

4,924 
4 .  552 

Bc: P a s s  
5,888 
i@.  88 

u-4898 
Pp: 
I 947 1 
(I @a4@ 
)I 4169 

. 9599 . 9543 
#C P a s s  
3 , 8@8 
18. 08 



010123 

..- .. ... .....- 
-- .. -I .. 
.. .. ... .. 



010124 
Final y s i  5 Fiepcssr..t E.).a17k Sample 87/81 ./a4 81 E 34 E 853 F'M 

1 

t-C ?#ass 
n 8858 
.--I 8858 

L C  Pass 
a @a58 
- I  8858 

L C  Pass 
I 8588 
- I  8588 

- a  8618 
- I  8815 



p p M 
- I  BQQi 

a @a87 
1. 344 , 

- I  @ma5 
I8884 

N tlC H E CK 

'I" i 3349 

I8884 
fi%aBcl 

1381, 

--I 8883 
I 8882 

L C  P a s s  
#I 8858 
--I 8@38 

1-c P a s s  
(. 8858 
--n BZnSiis 

~ 

010125 

87/81/84 81~-34~89 P M  p a g e  2 



010126 



010127 ”\ 
-7,Ci? ANALYSIS 

INSTRUMENT: fi gee,+-. I-[ -J FILENL4ME: 04-07 07 

INSTRUMENT DL: 



ii-766 i i 6 7 8  iia589 Sc36i 
a i  24.5 - i i .  3 25, Gi 4?592,3 
$ 2  is. 5 -2s. 0 2 3 . 3  4EtlS. (ii 

iiean 22.5 - i 7 . 3  24 .5  4653.5 
9.9 e .  5 6.4 54.4 

44. G 45.4 26. Q i .  2 

R I  3u 
h K 3 U  
I * -  m%-. 

.r t.mt...CI -I-- .r CI L: 

IflICN3lIIC3 
i d e n t i t y  i : Siii-SZ i d e n t i t y  2 : Type : STii 
weiant : i . M Q G  iioiurne : i . 8 3  P r i n t e d  : i2:53:34 PPI 

3.3 -3 .8  8. 3 4653.5 riean 
3 a. a a. a 2.0 54.4 

42.9 3 w *  9 24. B i .  2 

.I 

F d - .  r.Cim.-.  
/.KZJU 

BACKGROUND CORRECTED INTENSITIES 
I d e n t i t y  i : ZiP-STDiSZ I d e n t i t y  2 : Type : STij 
w e i g h t  : i.QBGiB Voiume : i . 3 3  P r i n t e d  : i2:SB:i2 PPi 

ii-766 ii670 iia569 
i i i  4 i i 3 . 3  32383.3 22172.5 
# 2  4 i i3 .  Gi 32167.8 220'73.5 

Eean 4 i i 4 . 5  32275. a 22i2i.  5 
55 6.4 iS2.7 / L .  i 
;;RsD 3.2 3.5 a. 3 

.-.A 

-r ..me.*- T m 
lNlbN3llIES 
I d e n t i t y  i : ZiF-STzli-SiC identity 2 : Type : STD 
w e i g h t  : i.8WG Yoiume : i.36 P r i n t e d  : i2:Sii:i2 ?Pi 

3.3 
8. a 
3. 7 

Lit373 fia589 
6. ii 4.6 
6. c3 4.7 

6.8 4.7 
3. G a. a 
3 . 4  8.6 

Suiy 7, 2834 

3 u i y  7,  2634 

J'uiy 7, 2834 

Juiy 7 ,  2GiG.i 



Zean i642.5 i62i4.5 i3i93.5 4i’SG. 5 47%. 5 
SiD is. i 1’73.9 i65.5 6 & k  i GG. i 
i;iisii i. 2 i. i 3 . 3  i. 3 i. 3 

AFPA”nE;HT C-jKcENTRnTIcNS 

Identity i : CiF-CCV-SZ Identity 2 : Type : CV 
weight : i.3333 Voiume : i.33 Frintea : i:Oi:25;1 Pi4 J’uiy 7, 2334 

# i  
4 2  

4758.5B0 H iB2.2595 
3. B232 3.3855 3. 3326 63. i84 i. 2334 
3. iG22 3. i93i 3. Giza7 i. 263 i. 2EiM 

-0  C. .CO i4.7439 5k3i39 L3. /IS/ 

Identity i : Calibration biank 
weignt : i.8G33 Voiume : i.33 

APfAK%NT c-jH2+-tNTRATIO*dS 

identity i : Caiibration biank 
;eight : i.3333 Yoiume : i.33 

# i  
a 2  

K-766 ii67B 
?Pm ??m 

3. 33sGi 3.8326 
a. 3253 3. 38i5 

3.3332 a. 302i 
3.336.3 3.3339 

4i .  4453 - , - .ma 
LL. / L L l  

Identity 2 : Type : Cb 
Printed : i:35:34 Pi-i J u i y  7, 2334 

Na589 SC S c X i  
57.0 4x6. a 47d0.G 

4742.0 4742.3 3%. 3 m .  

45. 5 476i 3 47bi. B 
i6.3 26‘ 9 26.3 
35. 7 3. E, 6. Ei 

Identity 2 : Type : ZI j  
Frintea : i:35:34 ?E Suiy 7, 2334 

Ha565 SC S c X i  
?Pm ?Pm 

8.8715 4783.033 ii i32.7222 
3.3235 4742.380 ii iOi.5645 

3.3463 476i.383 ii i52.3i33 
3.3361 26.870 3.5782 

3.564 3.5652 n e .  p a e n  /a. 3w5L 

010129 

Checking caiibration biank ... 
identity i : Calibration biank Identity 2 : 
fieport name C i w i  Yaiue 
ii-766 0. i0@ a. 835 
Lib70 Ci. BiG 8. 8W2 
*.- = r. r r -E- + - h a c  



Identity 
w e i g h t  : 010130 rn I .,-. CI i : pbw-34878'i Identity 2 : Type : atwrm 

i.6GiiiiZ iroiume : i.83 Printed : i:Gi3:44 Pi4 3 U l Y  7 ,  2034 

4675.5 
- i d .  5 27.5 4626.5 

e n  -8.5 3Y.  5 i4.5 
is. 5 

i i i  
f 2  

i 6 . 5  
4 .2  

25.7 

-ii. 5 33.5 465i. iir 
4.2 8 .5  34. E, 

25.3 3. 7 .-&e 
de. 9 

465i. 3 
34.6  
3. 7 

APFAEEHI' 

Identity 
weight : 

c1, ..-. - Identity 2 : Type : a f i r i r ' ~ ~  
: i.33 Printed : i:38:44 FEi 3uiy 7, 2334 

K-766 ii673 Wa5i3.4 
?P ?pm ??m 

-3. 3365 3.3327 Gi. 3342 
-8. i i i 2  3. 33aj8 6 .  Q873 

SC Sc36i 
PPm 

zi i33.4734 
59.3596 

ifi i 
i i 2  i 

-3.3749 3. 3Gi7 3.82Gi7 
3. 3Si4 3. 3 3 i 4  3 .3i98 

6Ji3.6267 79.36i8 5 i .  6893 

46Si. 8W3 
34.6548 
3.745 

EiACXiiiiCIUNCi COiiREZTEEi IWTEWSITIES 
Iaentity i : icsww-848737 identity 2 : 
weight : i.3833 Voiume : i.33 Printed : 

Type  : SAi.SPiE 
i:ii:S2 FE.I 2uly 7, 23Q4 

K-766 ii673 ia5j89 
. i i i  iii42.3 i2757.3 6849.8 
$ 2  i6fiS. 3 i2756.3 i3772.3 

sc Sc36i 
4708.5 4738.5 
4685.5 4685. 5 

Piean i643. 5 i2756.5 8iii3.5 
sii 2. i 3.7 54.4 
/.KSLi 3. i 3.3 3. E, 
..-- 

46397.8 4657.3 
iii, 3 i 6 .3  
3.3 3.3  

AFPAEEHT ZONCENTRATIOHS 
identity i : icsww-343737 Identity 2 : 
weight : i.3333 Voiume : i.83 Printed : 

T y p e  : SAKPiE 
Juiy 7, 2334 i : i i :S2  FH 

ii-766 iiG73 Ha589 
p?m ppm ??m 

i i i  i9.9472 3.9877 29.i286 
$ 2  23.3834 4.3373 23. BSi2 

SC Sc36i 
ppm 

H i&i . i836  
i-i i33.6866 

Fiean i9.9783 3.9473 28. 38% 
SD 0.3435 3.8i36 3.0547 

G. 2233 a. 3433 0.272'3 M S D  
.. , c. C L  

4697. 3W2 
iG.263 
8. 346 

Identity i : 246246 Identity 2 : Type : SirEiFiE 
weight : i.G13&6 Voiume : i . 60  Printed : i : i4 :% PEi 3uiy 7, 2 3 U  

ii-766 iiG73 He589 
# i  2865.5 2.5 2432. 3 
i i 2  2864.5 -2.5 2436.3 

SC 
4751.5 
4715.5 

Sc36i 
475i. 5 
47i9.5 

2875.3 9.3 2434.0 4735.5 nean 
sij i3.4 3.5 2 .  6 22. 6 

3.5 3. Gi 3. i 3.5 / . K 3 i i  

.. 

., CI e 

4735.5 
22. i; 
3.5 



EYOiiiTiCiE3 by Hicro-Active Australia P t y  ita i:24:4G FX J ' u iy  7 ,  2834 
0 I *,.,. (CI identity i : 246G46 Identity 2 : Type : 3 A r i r u  

weight : i.8603 Volume : i.88 E3rintea : i:i4:3 Pi4 Suiy 7, 2334 

~ A ~ K G R ~ U N i i  CORRECTED iNTE&SIyIES 
Identity i : ~ + m w 4 1  Identity 2 : Type : SAiiFiE: 
weight : i.5G8G Voiume : i.G3 Printed : i:i6:36 FH Suiy 7, 2334 

CI . c .r. 

S-766 i i 6 7 G  Ha589 SC ScXi 
# i  3585.5 -8.3 5235.3 475i. 5 475i. 5 
$ 2  ddttd. 5 -6.8 5i8d. 4696. 5 46%. 5 AS . A  

iiean d3b4.5 -7.0 3111.5 4724. 8 4724.8 
SG 29.7 i. 4 33 .2  33.9 38.9 
XRSii 8. a 20.9 8.6 8. 8 a. d 

C C .  e c c  

Ai5FARENT COHZENTRATIOiiS 
identity i : 246347 identity 2 : Type : SAHFLE 
weight : i.3083 Volume : i.08 Printed : i:i8:36 PK July 7, 2384 

W a n  43.4iim 8.3852 ii. 7923 4724.350 ii i3i. Si7i 
sij 0. ,0343 3.3864 3. 322w 36. il5i 3.ii369 

3.3i3i2 i3.2i85 8. is65 fi. is23 G o  6244 .,- -c. 
A K 3 U  

BACE\'ijRaijHij gagREC#i3Efi IHTEHSITIEt 
Identity i : 246,048 Identity 2 : Type : SAiiPLE 
weight : i.8383 Voiume : i.88 Printed : i:2i:i4 Pi4 Juiy 7, 2804 

ii-766 i i 6 7 B  %a585 5C Sc36i 
iii 4288.5 iii. 8 9338. 3 4765. 8 4769.3 
i i 2  4262.5 -is. 0 926i. 8 4732.8 4732.0 

k a n  427i. 5 -6. 5 4365.5 475iil. 5 475@0 5 
3 i9.7 9.2 34.6 26.2 26.2 

0.3 i4i. 4 8.4 G. 6 3.6 

A .  

.IC -* Arisv 

APFARENT COXCENTRATIONS 
identity i : 246348 Identity 2 : Type : SAHFiE 
weight : i.8wiiiCt Voiume : i.83 Frinted : i:2i:i4 P i i  Suiy 7, 2834 

010131 



K-766 ii676 Ha583 SC Sc36i 
a i  4342.5 -9.8 y.idi9.6 4749.5 4749.5 
i i 2  4363.5 -26.3 9462. a 4762.5 4762.5 

Keen 9353.8 -i7.5 9455. 5 4756.3 4756,. 3 
56 i 4 .  Ei i 2 . 3  9.2 9.2 4.2 
;;E56 6 . 3  68.7 8. i 3.2 8.2 

APPARE.6T cgqdZEErilgA~.IGNS 

Identity i : 246648d Identity 2 : Type : aArirLC 

weight : i. 3363 Volume : i. 83 Printed : i :%4:22 Fii J'uiy 7, 2384 
c. I .,e. CI 

K-766 ii673 Ua5t34 SC Sc36i 
!??m ?Pm ??m ?Pm 

3. 8326 2i. 3 i i2  4749.538 ti i32.3658 # i 2 c c  OCCIO 

31. f SL/ 
# 2 H 52.8637 i -3.3527 2i.282i 4762. SQG ii iOZ,  3456 

tiean H 52.68&2 i -3.33Gki 2i .  2966 4756.333 ii i32.2857 
SD 3. 87ij5 3.3337 3.3285 4. i92 8. i57G 

3. i486 iGSiEi.8234 8.3363 3. i53 3. i935 ..CICIm 
/DK3V 

K-766 iiG73 Na589 SC 3 S 6 i  
# i  55i2.3 2.8 iW74.3 4764.5 4764.5 
# 2  5527.3 -i2. iii i6948. Ci 4734.5 45'39.5 

tiean 55i9.5 -5.3 i69t36. 3 4752. 3 4752. a 
S6 i3.6 4. 4 i7.8 i7. 7 i7.7 
M>li 8.2 i3&. 3 3. i 3 .4  3.4 .. c. r .  

APPARENT COWZEWTRATIOUS 
identity i : 246849 identity 2 : lype : SAHPiE 
weignt : i.3363 Volume : i.33 Printed : i:27:32 Pi3 juiy 7, 2334 

- 

ii-766 ii673 Na5W SC Sc361 
P P  ppm ?Pm ?Pm 

t i )i 66.i323.i 3.3363 36.23'ji 4764.5913 zi i32.3886 
i 2 H 67.3604 3. 33iG 38.4635 4739.533 ii i3i. a537 

kiean ii 67.3922 3,3838 38.3352 4752.833 8 i32. ii96 
siii 3.3iaGi 3. 8331 3. i812 i7.67& 8.3834 

3.5665 aG.365i 3.4726 3.372 a. 3725 ..-On 

/.KsV 

i3AZKij i iUiXJD ZOilHEZTED IHTENSITIES 
Identity i : 296344s Identity 2 : Type : SAPIFLE 
Weight : i.3388 Volume : i.33 Frinted : i:30:36 Pi4 3uly 7, 2364 

K-766 ii6.78 Na5ii9 SC Sc36i 
i i i  / l M .  5 i2382.3 257i2.3 4737.5 4787.5 
# 2  Il3Y. 5 i2862.3 2x7908 4672.5 4672.5 

-. 
C1.  c c  

iliean / l / L . G  i2882.8 25635.5 465iZi. 3 4658. 8 
SD i7.7 28.3 23.3 24.7 24.7 

a. 2 8.2 8,  i 8.5 6.5 

-. "m 

.. ., . i.-. 
hK3U 

010132 

APFAkiiEH?' ~ ~ g c E N T R A T ~ G N S  

identity i : 24Gi49s Identity 2 : Type : SAMPLE 
weight : i . 33GiO Volume : i .36 Printed : i:32:3G Pi.i Zuiy 7, 28a4 



EVGLuTi iX Dy Eicro-Active A u s t r a i i a  FtY itd i:4i:G2 Pi.i 2uiy 7, 2684 

010133 

Kean 3ii7.5 2.0 32482.5 46b4.5 
58 i9 .  i 5.7 235. i 53.7 
msLi 3. 6 282. ij 3. 6 i. 2 

4664. 5 
53.7 
i. 2 

AiSPAREfiT CONZEUTRATiONS 
identity i : 246B50 Identity 2 : Type : S A W i Z  
weight : i . G G G 3  Volume : i.30 Printed : i:33:48 Pi4 j u i y  7, 2334 

ii-766 ii670 Ha589 sc 
FJpm PPm ?Pm 

i i i  38.3393 3.8372 H 74.4638 4762.543 
# 2  36.6352 G.3347 ii 75.3i47 4626.583 

Sc36i 
??m 

ii i3i .3544 
99.4i93 

Kean 38.4873 8.ii36.0 ii 74.7392 4664.533 
sfi a. 28.32 3.88iii 3.3836 53.743 

3.5437 29.64i6 0.5212 i. i s 2  m . C L C . C I  

/mK3V 

H i33.2367 
i. i564 
i. i s 3 7  

J u i y  7, 2834 

ii-766 id1673 Ea589 SC 
I i i  3223.5 -5.5 34713.5 4762.5 
# 2  3253.5 a. 5 34522.5 4735.5 

Sc36i 
4762.5 
4735.5 

Sean 3337.3 -2.5 346i6 .3  4736.3 
SB i9 .  i 4.2 i35. i 37.5 
h K 3 U  3. E, i69.7 a. 4 8. 8 .. CI 

4736. d 
37.5 
3. r3 

AP€jARE;WT COWCENTRATIUNS 
Iaentity i : 24bQSi identity 2 : Type : SAfiPLE 
weight : i.3338 Voiume : i.36 Printed : i:36:56 PPi J u i y  7, 2334 

Sc36i 
?Pm 

ii i32.3456 
ii iGi.23Si 

% i  
# 2  

4iii.222Q 3.334b 3 78.4528 4736.388 
8.3867 9. G 3 i 3  8. Si50 3 / .  477 
8.2555 28.4.3b9 iii. 4015 3.79i 

*- 
ii iQi .7753 

3. 8365 
8.7924 



K-766 ii678 "a563 sc 5c56i 
R i  i b b i .  3 iIsi7i. 3 i3237.3 4a.B. 3 46i8.0 
$ 2  i65i. 6 i633i. 3 i3Q37. 6 4776.0 4776.0 

Gean iIs5i;. 3 i E ; i B i .  3 i3i67.3 4797. 3 9'797.8 
si3 1 .  i 99.3 99. iii 25.7 29.7 
/ D K ~ U  3, 4 iij. El 3. B 3. tj 3.6 

0 

1. m.. 

APPARENT CONZEWTRATIOHS 
identity i : ZiP-ZZV-SC Identity 2 : Type : ZV 
weight : i. 3663 Voiume : i. 83 

iiean i5.7435 4.5384 
SIi 3.3385 3.8302 

3. i94d 3.8843 . * -At .  

h N 3 V  

Printed : i:Lii:42 Pi.i Zuiy 7, 2834 

Sa569 SC 5c361 
P?m PPm 

29.4516 4818. 335 ii 103.5359 
23.3963 4776.338 ii i32.636i 

29.4246 47517. 6&3 ti i33.3888 
3.835ii 251.698 3. 639i 
3. i333 8. 6i9 3.6i49 

Checking calibration verification ... 
identity i : CiP-KV-SC Identity 2 : 
iieport name Low iimit Vaiue High iimit 
K-766 i8. 088 i5.743 22.038 
iii373 4.580 4.939 5.58W 
iia5ii5 27. 60&i 24.424 33. 8im SAcKGitciiHfi ~ i i i Z ~ E i f T E ~  iWl'EHSiTIES 

Identity i : Caiibration biank 
weight : i.iii333 Voiume : i.30 

ri-766 ii678 
i i i  id .  3 -9.3 
$ 2  27.8 -3.3 

Gean 22.5 
SD 6.4 

28.3 ~ ~ 3 l . j  
., c.. - 

-6.8 
4.2 
73. '7 

APFAREHT ZCtWCENTBATXOHS 
Identity i : Calibration biank 
iueignt : i. 6860 Voiume : i. 33 

ii-766 ii678 
PPm Ppm 

R i i -3.3648 3. 3026 
# 2  a. 8463 3.3345 i 

Eean i -8.3W.i 0.3635 i 
SG G. 6784 3. G i 3  
i l i i 3  8 3 .  i73i 36. iiJ4ii 

Checking caiibration biank ... 
Identity i : Calibration biank 

identity 2 : Type : CB 
Printed : i:45:56 FN Zuiy 7, 26W4 

Ha589 SC 5c361 
S i . 3  4842.5 4842.5 
i7 .3  4797.5 4797.5 

24.3 4823.3 4820.3 
4.9 3i. 8 3i. 8 

41.2 3.7 3.7 

Identity 2 : Type : ZB 
Printed : i:45:56 PEi Zuly 7, 23Q4 

Ha584 SC 

3.3122 4842.550 H 
-3.3iis5 4797.583 H 

?Pm 

identity 2 : 

i83.5633 
a. 6847 
3. 66ii  

010134 

E e p o r t  name Z R b i  Value 
ii-766 3. i O 3  -8.309 
Li678 3.8i.0 3. 3G.i 
.* ??.? c. C . C  r F. r . - L _  



I d e n t i t y  i : 246wS2 identity 2 
w e i g h t  : i.3060 t'oiume : i .30 

: Type : S A W i E  
Frintea : i:49:iii4 Pi4 010135 J u l y  7, 2334 

Ha589 SC 
36353. 5 4586.5 
35ii53. 5 4544.5 

Sc36i 
4586.5 
4544.5 

-i. 5 
-5.5 

-3.5 
2. i3 
83. 8 

35952. 3 4565.5 
i39. 3 29.7 

6.4 3.7 

4565.5 
29.7 
8. 7 

: Type : 5AHPiE 
F r i n t e d  : i:45:34 ?i.i h l y  7 ,  2384 

Na584 SC 

88.3643 4586. si29 
d4.G789 4544.580 

PPm 
Sc36i 

?Pm 
98.5562 
43.6544 

Sean 34.8529 3.3842 zi 
3 3. i iw 3.38639 

8.2668 2i. 6589 . It .  mc.. 
A K 3 V  

d4.52i6 4565.538 
8.2225 29.698 
8.2632 3.653 

BAZKGEiiiLiGD ZGRREZTED IWTEWSITIES 
I d e n t i t y  i : 246353 I d e n t i t y  2 : Type : SAiWLE: 
ideight : i .3338 Volume : i . 3 3  P r i n t e d  : i:52:iZ fH 3uly 7, 2634 

x-766 ii678 N%584 SC 
i i i  3874.3 -6.5 363394.5 4463.5 
# S  3858. 8 -3.5 37833.5 4416.. 5 

Sc36i 
4463.5 
4416.5 

3862.3 -5 .8  38G84.3 4443.8 riean 
sij i 7 . 3  2. i 361. 3 33.2 
/mK3V 3.4 42.4 3.9 3.7 

* a  

.. -"11 
4443. a 
33.2 
3.7  

AFPAiiLGT COWCENTRATIONS 
i d e n t i t y  i : 246353 i d e n t i t y  2 : Type : SAHPLE 
w e i g h t  : i .8633 Voiume : i . 3 3  Printed : i:52:i2 Pki J'uiy 7 ,  2834 

92. G&i3 4448. 883 8.3637 H Hean ii 5w.i724 
sij 3. i554 3.3837 3. is44 dJ. LJ4 

3.3i38 ia. 5686 8.2333 3.743 

ACI C I - .  

.,.,.-It. 

/mK3lJ 

35.4656 
a. 7i52 
3.7496 

July 7, 2684 

x-766 iG73 Ha589 SC 
i i i  4253. 8 -3 .8  4i534.3 4a33. 3 
$ 2  4274.3 -7 .3  4 i3 i8 .8  4752. 3 

Sc36i 
4ii33.8 
4752.3 

4s'76;. tiean 4282.3 -5. Gi 41426.0 
sii ii. 3 2.8 i 5 Z .  7 53.9 

6.3 56.6 0. 4 a. 7 r r n -  

h K 3 D  

4776. a 
33.9 

iii. 7 



-. I a e n t i t y  i : 23656iS4 Identity 2 : iype : SAWFiE 
weight : i.GG6G Yoiume ; iaCG frinted : i:S3:2Gi B #  july 7, 2GiiB.i 

x-766 iiG78 Na5a9 SC 5c3g1 
i i i  2486.3 -22.5 i3764.5 477i. 5 4 7 i .  5 
t 2  2363.6 -i7.5 i6678.5 47ii .  5 47ii. 5 

Eean 2394.5 -23. 3 iiii72i. 5 474i. 5 474i. 5 
5: itj. 3 3.5 6Ci. is 42.4 42.4 

8.7 i7.7 3. E, a. 9 a. 5 .i.C.eTO 
/.fi3V 

APPAEEEjT COWZE3TRATIOHS 
Identity i : 246355 Identity 2 : Type : SAiiPiE: 
ideight : i.3333 Volume : i.83 Printed : i:58:30 P1.f Zuly 7, 26G4 

i iACKGii i iui jD Ci3iiiiECTZD IiiTEiiSITILS 
Identity i : 246356 identity 2 : Type : SAiWiE 
weight  : i.iii3Q8 'v'aiume : i.33 Printed : 2:0i:36 PH July 7, 2034 

K-766 Li678 Ha585 5C 5c361 
i i i  3332. iii - iE , .  3 28375.5 4798.5 4798.5 
i i 2  2965.3 -ii. 3 i942i. 5 4744.5 4744.5 

Eean 2993.5 - i3 .5  i5997.5 4767.5 4767.5 
3s iz. a 3. 5 i3'7.5 32. 5 32.5 
i;ssjiii a. 4 26b 2 0.5 3.7 6. 7 

APPARENT CONCE€iTRATIOWS 
identity i : 246356 identity 2 : Type : SANPLE 
%eight : i . G G i i i 3  Voiume : i.33 Printed : 2:8i:38 FH Suiy 7, 2364 

010136 



e...-.. ,, ..IT.-... 

E V U L U I I U P I  by 3icra-Active Australia P t y  ita 2 : i i :ZEi  F?i 2 u i y  7, 2664 

weight : i. G66G Yoiume : i. 0G Printed : 2:34:46 Pi5 3uly 7, 2334 

i5ean 3738.3 -8.8 J l d W 5 . 8  4823.3 4823. 3 
3 i4 .  i 2.8 4 i .  3 is. 6 i5. E, 

8.4 35.4 3. i 3.2 0.3 

CI. a m  

. * -. PI f. 
h K 3 V  

AFFAAiZLfiT CiXCENTRATiOHS 
Identity i : 246357 identity 2 : Type : SAHPiE 
weight : i.3GG3 Voiume : i . 3 G  Printed : 2:G4:46 Pi4 3uly 7, 2304 

ii-766 ii673 Sa585 SC ScSEti 
PPm ??m ??m ??m 

+ i  44.5543 3.8323 H 65.6a59 483i.BGiii H i33.iii97 
i t 2  44.3223 8.6335 H 63.7958 4889.838 H i33.3462 

i3ACiiCiEiGWKG COREIECTZD iNTEHYITiES 
Identity i : 246i358 Identity 2 : Type : SAEiPLiz: 
weight : i.0830 Voiume : i.38 Frinted : 2:37:54 Pi4 3uiy 7, 23W 

ii-766 Li673 Ha589 SC Sc36i 
t i  4452.5 -3.5 494'7i. 5 4'763.3 4763. a 
# 2  4487.5 -5.5 49574.5 4783. 3 4783.3 

Kean 4473.3 -4.5 99523.3 9783. a 4783. a 
SG 24.7 i. 4 I L .  8 8.3 6.3 

a. 6 3i. 4 3. i a. 3 a. a /*K& 

-a 

.rm P. 

AFPAEEbiT COHCEUTRATIGHS 
Identity i : 246358 identity 2 : Type : SAHPLE: 
weight : i.3330 Voiume : i.83 Frinted : 2:87:54 FH 3uiy 7, 2884 

iii3'73 Ha589 SC Sc36i 
?Pm PPm PPm ?Pm 

.I. - c c  
A_/ bb 

Y i ii 53.7i52 8.8843 H iii.3333 4783..338 H i32.7867 
if 2 H 54.i357 3.3337 H i1i.2646 4783.833 si i32.7867 

iii. i493 4763.333 H i32.7867 k a n  H 53.9275 
5 ii iii. 33Gi 3.3834 3. iE,."jb 3, 836 3.3333 

w. 5565 i8.93ii  3. ilii'i 3.603 3. aiiiiao /.ki>V 

a,@646 H 

* I C  e,.. 

IjACiiGii5CiHD ZORHEZTEb INTENSiTIES 
Identity i : 246iii53 Identity 2 : Type : SAWLE 
$eight : i.8830 Voiume : i.33 Printed : 2:ii:32 Pi.i 3uly 7, 28w4 

Sean Si.33. 3 9. 5 66463. 5 4745. 5 4748.5 
SG 45.2 i. 4 471.6 E&. i G&. i 

3.9 i4.9 a. 7 i. 3 i. 3 .,--c. 
A K 3 V  

APPAilj7HT C9NCZNTRATIOHS 
Identity i : 246355 Identity 2 : Type : SAZPLL 
weight : i. 83QQ Voiume : I. 33 Printed : 2: ii :32 Pi4 Juiy 7, 2333 



K-766 i lG73 Ha589 SC Sc36i 
# i  5 i i i .  Gi i B .  5 65933.5 4753.5 4753.5 
$ 2  5&6. Gi 4.5 65982.5 4719.5 47i9.5 

iieen 5353.5 ii. 5 6596.i. 8 4736.5 4736. 5 
szr i6.3 9.9 33.4 24.8 24.3 

3.3 66. i 3.3 Q. 5 3.5 AKSG ., c1 r 

APPkiiEHT ZGNCEHTRATIOEi 
Identity i : 246668 identity 2 : Type : SAWPLE 
weight : i.8380 Volume : i.85 Printed : 2:ili:i2 Pi5 July 7, 2834 

iliean ii 62.i669 3.3369 ii i49.Si73 4736. 5 W  ti i3i. 786i 
sij 3. i i76  3. 383i 3. 8282 24.852 3. si74 

8. i695 34. i96b 3.siiia 6. Ski83 as 5s39 I. m *-. 
/mK3U 

EiAi3iiGiiOiiNii C'lOiiftEZTEEi INTENSITIES 
Identity i : CLP-CCV-SC Identity 2 : Type : CV 
ieight : i.Ki6iii V'oiume : i.33 Printed : 2:i8:56 PH July 7, 2334 

K-766 iiG7B Ha589 SC Sc3Gi 
# i  i662.3 i6i33.5 i3i98. 3 4853.8 4653. 0 
R 2  i655. Gi irJ367.5 i3 i4 i .  3 4iss7. 8 4867.3 

iliean i663.5 i6i3w. 5 i3i65.5 483W. 8 liB30. iii 
32.5 sii 2. i 46.7 43.3 JL. 5 

A K d  3. i 0.3 0.3 3.7 6.7 

hC.) 

.I - PI 

APF;Aj.EN?i. ZGNZENTRATIOWS 
identity i : CLP-CZVSZ identity 2 : Type : CV 
weight : i.3833 Vuiume : i.33 Printed : 2:ii3:56 PPI 2uiy 7, 2034 

Checking calibration verification ... 
Identity i : ZiF-CCV-5Z identity 2 : 
Report name Low iimit Value Sign  iimit -. - c c  . n  m m n  . _  f C .  -* _h?-. 



identity i : Calibration biank 
weight : i.OdOB Volume : 1.08 

ii-766 L i 6 7 O  
X i  i4.5 - i2 .  3 
$ 2  i 3 . 5  -is. 8 

-isb 0 nean i4. G 
si2r 3.7 2. (s 

5. i 28.3 /.n& 

.. 

.,$-.E 

APPAiiEhiT CONCENTRATIONS 
identity i : Caiibration biank 
weight : i.G333 Volume : i . 3 3  

iaentity 2 : Type : Cti 
Printed : 2:23:i3 F'ki 2ul.y 7, 2384 

Ma559 SC Sc3tsi 
37.3 4845.3 mti. 3 

4796. i2 4798.3 C I C L  3 w .  G 

identity 2 : Type : Ci3 
Frinted : 2:23:i3 FPi Zuiy 7, 2834 

Checking calibration blank ... 
identity i : Caiibration biank Identity 2 : 
Geeport name CREii Value 
ii-766 3. io3  -9. i i 2  Contaminated 
LG7d 2. diid 8.682 
Was84 8b35w 3.3ia 
SCStsi 3.38% i33.615 

0.10139 



DIV 20 
06002.01.081 
04061 6-1 

06/25/04 
06/25/04 
06/2 5/04 
06/2 5/04 
06/2 5/04 
06/2 5/04 
06/2 5/04 
0 6/2 5/04 
0612 5/04 
06/2 5/04 
06/25/04 
06/25/04 
06/25/04 
06/25/04 
06/25/04 
06/25/04 
06/25/04 

U = UNDETECTED 



DIV 20 
06002.01.081 
04061 6-1 

06/25/04 
06/25/04 I 

Analyst: RSS 
Method: EPA 300 

CCV-1 Chloride 202.030 202 0.1 200 101% 
CCV-2 Chloride 203.070 203 0.1 200 102% 

010141 

06/25/04 
06/25/04 
06/25/04 
06/25/04 

CCV-3 Chloride 203.249 203 0.1 200 102% 
CCB-1 Chloride 0.01 0 0.1 u 0. I 
CCB-2 Chloride 0.004 0.1 u 0.1 
CCB-3 Chloride 0.003 0.1 u 0.1 

U = UNDETECTED 



B o o  WP age’. 12 007 
Southwest Research Institute 

Dioriex DX500 Ion Clivoniatograpl~y Daily Log 

Analyst : 

Conductivity: 2 

010142 

Date: qLw/OY 

Comments: 

1 Source afl& 4578 . 2 1 ’ ~  Source 

CCV Conc: /,am CCV Conc: 

ICVICCVIMS: 

Lot#: & 1 Lot #: - ( - I 
MS Conc: 
/ I x ? l  MS Conc: / , ‘ I O 0  

ELUENT SOLUTION PREP: 
mM Sodium Bicarbonate & 

Weight: NaHC03 

Source: 
Lot: 

h 

3, 
FV = 2.0L DI H20 
mM Sodium Carbonate 

Weight: Na2HC03 

Source: 
Lot: 

Other Eluent: 

a mA-Autoregen (ASRS) 
Other Regen: 

FRM-226 (Rev 3/Mar 03) 
Page 2 of 2 



TITLE 177 - 
PROJECT NO. 

BOOKNO. I($ 

35 



Southwest Research Institute 
Dionex DX500 Ion Cl-ronzntogrnphy Daily Log 

7- ~~ 

Client Project ## 

Conductivitv: 

Analytical Method 
~ ~~ 

TO # 

BooMPage: 12 009 

010144 

Date: ,A6+kEhL 

Comments : 

Method: 
Cali bration: 

ICVICCVIMS : 
1 St Source 

Lot #: 

CCV Conc: 

MS Conc: I : L Q ~ ,  
CCV Conc: 

MS Conc: 

FV = 2.0L DI H20 
& 3 1 5  mM Sodium Carbonate 

n 

'm mM Sodium Bicarbonate 

NaHC03 Weight: Na2HC03 
Source: I 

Lot: 

Other Eluent: 

Other Regen: 

FRM-226 (Rev 3/Mar 03) 
Page 2 of 2 



Southwest Research Institute 
Dioizex DX500 Ion Clwonzatogmphy Daily Log 

Project ## TO ## Client 

- I  010145 

Analytical Method 

Date: &&L 

Method: 
Calibration: 

Loop: qQJJ 
Column: A\/ 4W/5-oa-DS"r 

Comments: . 

ICVICCVIMS: 
1'' Source 

Lot #: 
CCV Conc: 

MS Conc: 

& 

CCV Conc: 
MS Conc: I :&(I / ELUENT SOLUTION PREP: FV Tr mM Sodium Bicarbonate 3 5 mM Sodium Carbonate 

= 2.0L DI H20 
- .  

mA-Autoregen (ASRS) 
Other Regen: 

FRM-226 (Rev 3 N a r  03) 
Page 2 of 2 



Line Sample .- 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

ICV 
ICB 
246153 
2461 52 
246151 
2461 50 
246149 
246148 
246147 
246146 
246146D 

12- 246146s 
13 CCV 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2% 
29 
30 
31 
32 
33 

35 
36- 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

34 c 

CCB 
246046 
2460460 
246046s 
246047 
246048 
246049 
246050 
246051 
246052 
246053 
ccv 
CCB 
246054 
246055 
246056 
246057 
246058 
246059 
246060 
ccv 
CCB 
LCS 
245962 
245962D 
245966 
244944 
244480 
245966D 
245969 
ccv 
CCB 
245962 
245962D 
245966 
244944 
244480 
245966D 
245969 
ccv 
CCB 

Sam 

Sam 
Sam 
Sam 
Sam 
Sam 
Sam 
Sam 
Sam 
Sam 
Sam 
Sam 
Sam 
Sam 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 

Default Method Path: C:\PEAKNET\METHOD 
Default Data Path: c:\peaknet\data\040625 
Comment: 
DIV 20 10542.02.002 TO#040617-9 
DIV 20 06002.01.081 TO#040616-I 

Level Method Data File Dilution 

anions040622.met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622.met 
anions040622.met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622. met 

040625-001 .dxd 
040625 002.dxd 
0406251003.dxd 
040625-004. dxd 
040625-005. dxd 
040625-006. dxd 
040625-007. dxd 
040625-008.dxd 
040625-009. dxd 
040625-01 O.dxd 
040625-01 1 .dxd 
040625-01 2.dxd 
040625-01 3.dxd 
040625-01 4.dxd 
040625-01 5.dxd 
040625-01 6.dxd 
040625-01 7.dxd 
040625-01 8.dxd 
040625-01 9.dxd 
040625-020.dxd 
040625-021 .dxd 
040625-022.dxd 
040625-023.dxd 
040625-024.dxd 
040625-025.dxd 
040625-026 .dxd 
040625-027. dxd 
040625-028.dxd 
040625-029.dxd 
040625-030. dxd 
040625-031 .dxd 
040625-032. dxd 
040625-033.dxd 
040625-034. dxd 
040625-035.dxd 
040625-036.dxd 
040625-037.dxd 
040625-038.dxd 
040625-039.dxd 
040625-040.dxd 
040625-041 .dxd 
040625-042.dxd 
040625-043. dxd 
040625-044.dxd 
040625-045. dxd 
040625-046. dxd 
040625-047.dxd 
040625-048. dxd 
040625-049. dxd 
040625-050.dxd 
040625-051 .dxd 
040625-052. dxd 
040625-053 .dxd 
040625-054 .dxd 

20 
1 

20 %lo146 
20 
20 
20 
20 
20 
20 
20 
20 
1 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
20 
1 
1000 
1000 
1000 
1000 
1000 
1000 

I 1000 
1 1000 
1 1  
I 100 
11 
11 
11 
11 
11 
11 

1 
20 

11 
20 
20 
20 
20 
20 
20 
20 
20 
1 



Sample Name : CCV 
Dilution Factor : 20.00 
Injection Number : 13 
Data File Name : c:\peaknet\data\040625\040625~013.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\25jun04.sch 

Date Time Collected : 6/25/04 125359 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14401 5724 AG14#101809 
System Operator : RSS 

010147 

30.0- 

25.0-- 

20.0- 

15.0 
2 

10.0 

I Peak Information : All Components 

-- 

-- 

r 

Pk. Ret Time Component Name 1 Num 
Concentration 

(PPm) 
Height Area BI. %Delta 

Code 

_- 
1232536 1 -0.46 98.831 171852 I 2.88 FLUORIDE 1674143 2 -3.29 

202.030 183565 3.92 CHLORIDE 1794608 2 -2.90 
173204 

2 
95.750 3 4.58 NITRITE-N 1485930 2 -3.28 

403.388 132457 
133972 

4 
83.433 5 6.41 NITRATE-N 72346 1376257 2 0.95 

192.964 8.53 PHOSPHATE-P 2403679 2 0.67 
1 15827 

6 
7 10.08 SULFATE 392.073 

5.61 BROMIDE 1798147 2 -1.99 

I 
0.00 

-total( s)--- 
1468.468 1 1765300 

I 
ccv 

I 

5.0 1 
01- . --- 

3.92 
2.88 4.58 

I 

i 8.00 10.00 12.00 2.00 4.00 6.00 0 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/25/0 
Current Time : 13:08:3 



Sample Name : CCB 

Injection Number : 14 
Data File Name : c:\peaknet\data\040625\040625~014.DXD 
Method File Name : c:\peaknet\method\anions040622.met 

Date Time Collected : 6/25/04 1 :08:42 PM 

Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14#1018096 
System Operator : RSS 

Dilution Factor : 1 .OO System Name : Dx-500 010148' 

20.0- 

15.0- 
'"1 

Schedule File Name : c:\peaknet\schedule\5jun04.sch 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration 
(PPm) 

Height Area BI. %Delta 
Code 

0.01 0 77 1508 1 3.62 
0.01 0 77 1508 1 3.62 

4.20 CHLORIDE 
4.20 CHLORIDE 

1 
1 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

0.00 
---t ota I ( s )-- 

0.020 301 6 

CCB 

I 

1 
5.01 

4.20 

I 6.00 8.00 10.00 12.00 0 2.00 4.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/25/0 
Current Time : 13:23: 1 



010149 Sample Name : 246046 
Dilution Factor : 1000.00 
Injection Number : 15 
Data File Name : c:\peaknet\data\040625\040625~015.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\5jun04.sch 

Date Time Collected : 6/25/04 I :23:25 PM 
System Name : ax-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

25.0-- 

20.0- 

I Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration 
(PPm) 

Height Area 61. %Delta 
Code 

319288 1 -3.29 
-3.29 

2048.425 35309 3.92 CHLORIDE 
3.92 CHLORIDE 2048.425 35309 319288 1 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

0.00 
---total( s)--- 

4096.850 638576 

I 
246046 

I 

'""1 5.0 

3.92 

I 

.- -+--p---td---.---------- 

8.00 10.00 12.00 0 l - - - - - - t , ; : :  2.00 4.00 6.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/25/0 
Current Time : 13:38:0 



Sample Name : 246046D 
Dilution Factor : 1000.00 
lniection Number : 16 

Date Time Collected : 6/25/04 1 :38:07 PM 

Detector Name : Conductivity Detector 
System Name : Dx-500 010150 

Data File Name : c:\peaknet\data\040625\040625~016.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\scheduIe\25jun04.sch 

Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Peak Information : All Components 

Height Area BI. %Delta Concentration 
Num (PPW Code 
F. Ret Time Component Name 

1 3.92 CHLORIDE 2035.164 35246 317192 1 -3.29 
1 3.92 CHLORIDE 2035.164 35246 317192 1 -3.29 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

0.00 
---total( s)--- 

4070.328 634384 

~~ 

246046D 
30.0 

25.0 

20.0 

15.0 
'"1 

10.0 

5.0 

0 

3.92 

I 

I 

2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/25/0 
Current Time : 13:52:4 



Sample Name : 2460468 

Injection Number : 17 
Data File Name : c:\peaknet\data\040625\040625~017.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\25jun04.sch 

Date Time Collected : 6/25/04 1 :52:49 PM 

Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Dilution Factor : 1000.00 System Name : Dx-500 010151 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height 
(PPm) 

Area BI. %Delta 
Code 

1 2.89 FLUORIDE 
2 3.92 CHLORIDE 

3 5.64 BROMIDE 
N ITRITE-N 

4 6.48 NITRATE-N 
5 8.60 PHOSPHATE-P 
6 10.14 SULFATE 

907.273 30007 
4040.009 69302 

213126 1 0.00 
638676 1 -3.29 

3957.824 22649 
753.321 23122 

1 834.6 I 9 12369 
3678.386 20264 

262729 2 -2.82 
316208 2 -0.97 
246254 2 1.74 
433453 2 1.33 

0.00 
---total( s)--- 

151 71.431 2110445 

30.0 

25.0 

20.0 

10.0 

5.0 

0 

2460468 

3.92 

I 

I 

2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/25/0 
Current Time : 14:07:2 



Sample Name : 246047 
Dilution Factor : 1000.00 
Injection Number : 18 
Data File Name : c:\peaknet\data\040625\040625~018.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\scheduIe\25jun04.sch 

Date Time Collected : 6/25/04 2:07:32 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14-#1018096 
System Operator : RSS 

0 10 15 2 

15.0- 
2 

10.0-- 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 3.92 CHLORIDE 2907.041 50122 455855 1 -3.29 
1 3.92 CHLORIDE 2907.041 501 22 455855 1 -3.29 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

0.00 
---total( s)--- 

58 1 4.08 1 911710 

25.04 

3.92 

I 

: PeWet  5.1 Page 1 of 1 Current Date : 612510 
Current Time : 14:22:0 



Sample Name : 246048 

injection Number : 19 
Data File Name : c:\peaknet\data\040625\040625~019.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\25jun04.sch 

Date Time Collected : 6/25/04 2:22:14 PM 

Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14-#1018096 
System Operator : RSS 

Dilution Factor : 1000.00 System Name : Dx-500 010153 

30.0- 

25.0-- 

20.0-- 

15.0-- 
2 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area 61. %Delta 
(PPm) Code 

~ 

1 3.92 CHLORIDE 
1 3.92 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

2 10.18 SULFATE 

4038.253 69960 638390 1 -3.29 
4038.253 69960 638390 1 -3.29 

8.192 67 957 1 1.73 

0.00 
---total( s)--- 

8084.698 1277738 

4 : : : :  I 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/25/0 
Current Time : 14:36:4 



Sample Name : 246049 
Dilution Factor : 1000.00 
Injection Number : 20 
Data File Name : c:\peaknet\data\040625\040625_020.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\5jun04.sch 

Date Time Collected : 6/25/04 2:36:55 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS 

010154 

5.0-- 

0 

Peak Information : All Components 

Pk. Ret Time Component Name Concentration Height Area BI. %Delta 
Num (PPW Code 

y- 
1- ' 

I 

1 3.93 CHLORIDE 
1 3.93 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

6279.889 1 12670 1009446 1 -2.96 
6279.889 1 12670 1009446 1 -2.96 

0.00 
---total@)--- 

12559.778 201 8892 

-~ ~ 

246049 
30.07- 

20.0 i 
15*01 10.0 

'0, 
3.93 

I 

: PeakNet 5.1 Page 1 of I Current Date : 6/25/0 
Current Time : 14:51:3 



Sample Name : 246050 
Dilution Factor : 1000.00 
Injection Number : 21 
Data File Name : c:\peaknet\data\040625\040625~021 .DXD 

Schedule File Name : c:\peaknet\schedule\5jun04.sch 

Date Time Collected : 6/25/04 251 :37 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144015724 AG14#1018096 

Method File Name : c:\peaknet\method\anions040622.met System Operator : RSS 010155 

15.0-- 
v?. 

10.0-- 

5.0-- 

0 

Pk. Ret Time Component Name 
Num 

3.92 

_e 

\ 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 3.92 CHLORIDE 
1 3.92 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

7484.298 133221 1214314 1 -3.29 
7484.298 133221 1214314 1 -3.29 

0.00 
---tota I (s)--- 

14968.596 2428629 

246050 
30.07- I 25.0 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612510 
Current Time : 15:06: 1 



Sample Name : 246051 
Dilution Factor : 1000.00 
Injection Number : 22 
Data File Name : c:\peaknet\data\O40625\040625-022.DXD 

Schedule File Name : c:\peaknet\schedule\25jun04.sch 

Date Time Collected : 6/25/04 3:06:20 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144015724 AG14-#1018096 

Method File Name : c:\peaknet\rnethod\anions040622.met System Operator : RSS 010156 

25.0 

20.0 

~~~ 

Peak Information : All Components 

I. 

-- 

-- 
1- 

Pk. Ret Time Component Name 
Num 

Concentration Height Area 61. %Delta 
(PPm) Code 

1 3.93 CHLORIDE 
1 3.93 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

2 10.18 SULFATE 

8053.255 143895 1312520 1 -2.96 
8053.255 143895 1312520 I -2.96 

7.838 66 916 1 1.73 

0.00 
---tota I( s)--- 

161 14.348 2625955 

'"1 

246051 
30.07- 

15.0 i 
10.0 1 
5.0 ! 

O I- \- /,- 

3.93 

I 

10.18 

1 " '  I 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/25/0 
Current Time : 15:20:5 



Sample Name : 246052 
Dilution Factor : 1000.00 
Injection Number : 23 
Data File Name : c:\peaknet\data\040625\040625-023.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\5jun04.sch 

Date Time Collected : 6/25/04 3:21:02 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144#015724 AG14#1018090 1 0 1 5 7 
System Operator : RSS 

Peak Information : All Components 

Height Area BI. %Delta Pk. Ret Time Component Name Concentration 
Num (PPm) Code 

-~ 

1 3.93 CHLORIDE 
1 3.93 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

8328.546 151654 1360377 1 -2.96 
8328.546 151654 1360377 1 -2.96 

0.00 
---to tal( s)--- 

16657.092 2720753 

30.0 

25.0 

20.0 

15.0 
'"1 

10.0 

5.0 

0 

3.93 

I 

1 

12.00 2.00 4.00 6.00 . 8.00 10.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612510 
Current Time : 15:35:3 



Sample Name : 246053 
Dilution Factor : 1000.00 
Injection Number : 24 
Data File Name : c:\peaknet\data\040625\040625-024.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\5jun04.sch 

Date Time Collected : 6/25/04 3:35:42 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS144#015724 AG14-#1018096 
System Operator : RSS 

010158 

15.0-- 

10.0-- 

5.0-- 

~~ 

Peak Information : All Components 

L 

Pk. Ret Time Component Name 
Num 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 3.93 CHLORIDE 
1 3.93 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

9077.272 165054 1491688 1 -2.96 
9077.272 165054 1491688 1 -2.96 

0.00 
---total(s)--- 

181 54.543 2983376 

~ 

246053 

20.01 3.93 

I 

i 

12.00 10.00 0 2.00 4.00 6.00 8.00 
Minutes 

: PeakNet 5.1 Page I of 1 Current Date : 612510 
Current Time : 15:50: 1 



Sample Name : CCV 

Injection Number : 25 
Data File Name : c:\peaknet\data\O40625\040625-025.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\5jun04.sch 

Date Time Collected : 6/25/04 3:50:25 PM 

Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Dilution Factor : 20.00 System Name : Dx-500 010159 

20.0-- 

15.0-- 

10.0-- 

5.0-- 

0 

Pk. Ret Time Component Name 
Num 

3*93 4.61 

j l  2.89 

I 

~~ 51. 6 ~ .  8.57 10.13 I 

A J - L -  

\ 
L J  

.- _, 

\/- 

Peak Information : All Components 

Concentration Height 
(PPm) 

Area BI. 
Code 

%Delta 

1 2.89 FLUORIDE 
2 3.93 CHLORIDE 

4 5.64 BROMIDE 
3 4.61 NITRITE-N 

5 6.45 NITRATE-N 
6 8.57 PHOSPHATE-P 
7 10.13 SULFATE 

99.396 170820 
203.070 182994 
96.565 176180 

405.520 1331 57 
84.126 135372 

194.065 72885 
394.1 1 1 1 16972 

1240077 
1683498 
1809870 
1495003 
1813590 
1384765 
241 6832 

0.00 
-2.96 
-2.33 
-2.82 
-1.38 
1.42 
1.20 

0.00 
---total( s)--- 

1476.853 1 1843634 

ccv 

'"1 

30.01 

25.01 

f 12.00 I 2.00 4.00 6.00 8.00 10.00 0 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612510 
Current Time : 16:05:0 



Sample Name : CCB 

Injection Number : 26 
Data File Name : c:\peaknet\data\O40625\040625-026.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\5jun04.sch 

Date Time Collected : 6/25/04 4:05:08 PM 

Detector Name : Conductivity Detector 
Column Type : AS1 4-#015724 AG14-#1018096 
System Operator : RSS 

Dilution Factor : 1.00 System Name : Dx-500 010160 

20.0-- 

15.0- 
'"1 

Peak Information : All Components 
Concentration Height Area BI. %Delta Pk. Ret Time Component Name 

Num (PPW Code 

10.0-- 

5.0-- 

0 

4.00 CHLORIDE 0.004 65 549 1 -1.32 
4.00 CHLORIDE 0.004 65 549 1 -1.32 

1 
1 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

4.00 

I 
\ /  

0.00 
---total (s)--- 

0.007 1099 

25.0 30-01 

1 
0 2.00 4.00 6.00 8.00 10.00 12.00 

Minutes 

PeakNet 5.1 Page 1 of 1 Current Date : 6/25/0 
Current Time : 16: 19:4 



Sample Name : 246054 
Dilution Factor : 1000.00 
Injection Number : 27 
Data File Name : c:\peaknet\data\040625\040625-027.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\5jun04.sch 

Date Time Collected : 6/25/04 4: 19:49 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

0 10 1 6 1 

30.0- 

25.0- 

20.0-- 

15.0-- 

10.0-- 

5.0-- 

O 

Pk. Ret Time Component Name 
Num 

3.93 

\ I -  

: ' : -A- 

0 2.00 4.00 6.00 8.00 10.00 12.00 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
Code 

1 3.93 CHLORIDE 
1 3.93 CHLORIDE 

NITRITE-N 
BROMIDE 
N I TRATE-N 
PHOSPHATE-P 
SULFATE 

9930.791 178593 1643503 1 -2.96 
9930.791 178593 1643503 1 -2.96 

0.00 
---total (s)--- 
19861 583 3287006 

: PeakNet 5.1 Page 1 of 1 Current Date : 612510 
Current Time : 16:34:2 



Sample Name : 246055 
Dilution Factor : 1000.00 
Injection Number : 28 
Data File Name : c:\peaknet\data\O40625\040625-028.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\5jun04.sch 

Date Time Collected : 6/25/04 4:34:30 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

0 1 0 1 6 2 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area BI. %Delta 
(PPW Code 

1 3.93 CHLORIDE 
1 3.93 CHLORIDE 

N ITRITE-N 
BROMIDE 
N ITRATE-N 
PHOSPHATE-P 
SULFATE 

31 51.163 54773 494992 1 -2.96 
3151 .I63 54773 494992 I -2.96 

0.00 
---total(s)-- 

6302.326 989984 

246055 
30.01 

15.01 

% t  

I 
0 2.00 4.00 6.00 8.00 10.00 12.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/25/0 
Current Time : 16:49:0 



Sample Name : 246056 
Dilution Factor : 1000.00 
Injection Number : 29 
Data File Name : c:\peaknet\data\O40625\040625-029.DXD 
Method File Name : c:\peaknet\method\anionsO40622. met 
Schedule File Name : c:\peaknet\schedule\5jun04.sch 

Date Time Collected : 6/25/04 4:49:11 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14-#1018096 
System Operator : RSS 

010163 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area BI. %Delta 
(PPm) Code 

3.93 CHLORIDE 5143.21 8 90146 819689 1 -2.96 
-2.96 

1 
1 3.93 CHLORIDE 5143.218 90146 819689 1 

N ITRITE-N 
BROMIDE 
N I TRATE-N 
PHOSPHATE-P 
SULFATE 

---total(s)--- 
0.00 10286.436 1639379 

246056 

'0, 

30.0 

25.0 

20.0 

15.0 

10.0 

5.0 

3.93 

I 

0 

i 

2.00 4.00 6.00 8.00 10.00 12.00 0 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/25/0 
Current Time : 17:03:4 



Date Time Collected : 6/25/04 5:03:52 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

010164 
Sample Name : 246057 
Dilution Factor : 1000.00 
Injection Number : 30 
Data File Name : c:\peaknet\data\040625\040625_030.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\25jun04.sch 

Peak Information : All Components 

%Delta Pk. Ret Time Component Name Concentration Height Area BI. 
Num (PPm) Code 

0.000 61 2 2347 2 1 
2 3.94 CHLORIDE 7601.979 138898 1234550 2 

3.64 
-2.63 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

1.20 3 10.13 SULFATE 795.1 17 4272 93068 1 

---total( s)--- 
1329965 0.00 8397.096 

246057 
30.01 

25.0 

20.01 

15.0 I 

4 

4.00 6.00 8.00 10.00 12.00 0 2.00 
Minutes 

3.94 

I 

10.13 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/25/0 
Current Time : 17: 18:2 



010165 Sample Name : 246058 
Dilution Factor : 1000.00 
Injection Number : 31 
Data File Name : c:\peaknet\data\040625\040625~031 .DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\5jun04.sch 

Date Time Collected : 6/25/04 5: 18:33 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14401 5724 AG14#1018096 
System Operator : RSS 

Pk. Ret Time Component Name 
Num 

Peak information : All Components 

Concentration Height 
(PPm) 

3.96 CHLORIDE 1 171 5.756 21 801 5 
21 801 5 

1 
1 3.96 CHLORIDE 11 71 5.756 

NITRITE-N 
BROMIDE 
N I TRATE-N 
PHOSPHATE-P 
SULFATE 

Area BI. 
Code 

%Delta 

1968770 1 
1968770 1 

-2.30 
-2.30 

---total( s)--- 
23431.512 3937540 0.00 

I 
246058 

3.96 

i 

t " " I  ___I 6.00 8.00 10.00 12.00 0 2.00 4.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/25/0 
Current Time : 17:33:0 



Sample Name : 246059 
Dilution Factor : 1000.00 
Injection Number : 32 
Data File Name : c:\peaknet\data\040625\040625-032.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\5jun04.sch 

Date Time Collected : 6/25/04 5:33:14 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 A ~ 1 4 # 1 0 1 8 0 9 ~  1 0 1 6 6 
System Operator : RSS 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area 61. %Delta 
(PPm) Code 

3.94 CHLORIDE 
3.94 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

10.12 SULFATE 

15286.534 2851 89 2655112 1 -2.63 
15286.534 2851 89 2655112 1 -2.63 

11.835 84 1383 1 1.07 

0.00 
---total( s)--- 

30584.903 531 1606 

-- 

246059 
30.0 

25.0 

20.0 

15.0 
'"1 

10.0 

5.0 

0 

_i .--_ 
_ L _ . ! ' ! ' . '  

2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of I Current Date : 6/25/0 
Current Time : 17:47:4 



010167 
Sample Name : 246060 
Dilution Factor : 1000.00 
Injection Number : 33 
Data File Name : c:\peaknet\data\040625\040625-033.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\5jun04.sch 

Date Time Collected : 6/25/04 54754 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS1 4#015724 AG14-#1018096 
System Operator : RSS 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

______ 

1 3.96 CHLORIDE 15583.483 2931 30 2714591 1 -2.30 
I 3.96 CHLORIDE 15583.483 293130 2714591 1 -2.30 

NITRITE-N 
BROMIDE 
N IT RATE- N 
PHOSPHATE-P 
SULFATE 

---total( s)--- 
31 166.966 54291 82 0.00 

30.0 

25.0 

20.0 

15.0 

10.0 

5.0 

0 
‘L ’ 

246060 

1200 
,-c_f 

2.00 4.00 6.00 8.00 10.00 
Minutes 

: PealcNet 5.1 Page 1 of 1 Current Date : 612510 
Current Time : 18:02:3 



010168 Sample Name : CCV 
Dilution Factor : 20.00 
Injection Number : 34 
Data File Name : ... \040625-034.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule~5jun04.sch 

Date Time Collected : 6/25/04 6:02:35 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 2.88 FLUORIDE 100.058 168676 1248920 2 -0.46 
2 3.93 CHLORIDE 203.249 183925 1685113 2 -2.96 
3 4.62 NITRITE-N 96.450 176674 1807722 2 -2.05 
4 5.66 BROMIDE 405.238 132125 1493800 2 -2.36 
5 6.48 NITRATE-N 83.916 132982 1808911 2 -0.97 
6 8.52 PHOSPHATE-P 1 94.1 35 72684 1385303 2 0.79 
7 10.06 SULFATE 393.846 1 16395 2415118 2 0.53 

0.00 
---total( s)--- 

1476.892 1 1844887 

v) 
1 

ccv 

I 

15.0 

10.0 I 
5.0 1 
0 IT--- ,\-,--- 

3*93 4.62 

2*88 I I 

- c _ _ c _ - " ' I :  : '_i 

0 i-: 2.00 ! : ' ' ' 4.00 ' ' ' ' 6.00 I * 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of I Current Date : 6/30/0 
Current Time : 19:Ol: 1 



Sample Name : CCB 
Dilution Factor : I .OO 
Injection Number : 35 
Data File Name : c:\peaknet\data\040625\040625-035.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\5jun04.sch 

Date Time Collected : 6/25/04 6:17:16 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

010169 

25.0-- 

20.0-- 

15.0- 
2. 

10.0-- 

Peak Information : All Components 

L 

Pk. Ret Time Component Name 
Num 

5.0-- 

%Delta Area BI. Concentration Height 
(PPm) Code 

r 

.~ 

I 4.00 CHLORIDE 0.003 47 499 1 -1.32 
1 4.00 CHLORIDE 0.003 47 499 1 -1.32 

N ITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

0.00 
---total(s)--- 

0.006 999 

CCB 

4.00 

I 

___/ 2.00 4.00 6.00 8.00 10.00 12.00 0 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612510 
Current Time : 18:31:5 



Schedule File: C:\PeakNet\schedule\040622.sch 

Line 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I 1  

Sample 

STD 8 177-08-IC4 
STD 7 177-07-IC4 
STD 6 177-06-IC4 
STD 5 177-05-IC4 
STD 4 177-04-IC4 
STD 3 177-03-IC4 
STD 2 777-02-IC4 
STD 1 177-01-IC4 
STD 9 177-09-IC4 
ICV 
IC6 

Sample Type 

Calibration St 
Calibration St 
Calibration St 
Calibration St 
Calibration St 
Calibration St 
Calibration St 
Calibration St 
Calibration St 
Sample 
Sample 

Default Method Path: C:\PEAKNET\METHOD 
Def au I t Data Path : C :\P EAKN EnDATA\040622 
Comment: 
EPA300 & SW 846 9056 

Level 

I78 -0I' 

Method 

anions040622.met 
anions040622met 
anions040622.met 
anions040622. met 
anions040622.met 
anions040622.met 
anions040622.met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622. met 

Data File 

040622-001 .dxd 
040622-002.dxd 
040622-003.dxd 
040622-004.dxd 
040622-005.dxd 
040622-006.dxd 
040622-007.dxd 
040622-008.dxd 
040622-009.dxd 
040622-01 O.dxd 
040622-01 1 .dxd 

Dilution ... 

1 

010170 
1 
1 
1 
1 
1 
1 
20 
1 

PeakNet 5.1 Page 1 of 1 7/1/04 7:26:33 PM 



Method:C:\PEAKNET\METHOD\ANIONS040622.MET Updated:6/22/04 3:53:38 PM Total:7 

1 x l  06. 

1. Component:FLUORIDE 
Standard:External Fit Type:Cubic 
0rigin:Force Ca1ibration:Area 
r2=0.999953 
Amt=3.044799e-020*Resp3+ 

-2.870275e-013*Resp2+ 
4.316773e-O06*Resp+O 

1 x l  06. 

5x1 O6 

4x1 O6 

3x1 O6 
Q !e a 

2x1 o6 

1 xi 0' 

8x1 05. 
Q 

i! 
5x1 05, 

0 

0 

0 

3. Component:NITRITE-N 
Standard:External Fit Type:Linear 
0rigin:Force Ca1ibration:Area 
r2=0.999621 
Amt=2.668e-O06*Resp+O 

7x1 O6 

6x1 O6 

4x1 O6 
Q : 

3x1 O6 

1x106 

0 

0 

0 

PeakNet 5.1 Page 

2. Component:CHLORIDE 
Standard:External Fit Type:Quadratic 
0rigin:Force Ca1ibration:Area 
r2=0.999821 
Amt=-2.817856e-013*Resp2+ 

010171 6.50557Oe-O06*Resp+O 

3x1 O6 

2x1 o6 

2x1 o6 
0 
!?! 
U 

1x106 

7x1 O5 

L? 

0 

0 

4. Component:BROMIDE 
Standard:External Fit Type:Quadratic 
0rigin:Force Ca1ibration:Area 
r2=0.999954 
Amt=-1.218708e-012*Resp2+ 

1.538449e-O05*Resp+O 

I 
I 

U 

0 

051 U 

'Ow 4.00 8.00 12100 16:OO '2O:OO 
Amount 

L of 2 6/22/04 3:55:23 PM 



Method:C:\PEAKNET\METHOD\ANIONS040622.MET Updated:6/22/04 3:53:38 PM Total:7 

r 

5. Component:NITRATE-N 
Standard:External Fit Type:Quadratic 
0rigin:Force Ca1ibration:Area 
r2=0.999492 
Amt=-4.209966e-014*Resp2+ 

2.395673e-O06*Resp+O 

3x1 06. 

2x1 06- 

1 x l  06. tu 
p! a 

1 x l  06. 

6x1 05. 

OOfl 4.00 8.00 12:OO 16:OO 2O:OO 
Amount 

1 0' 

8x1 06- 
I 

6x1 06- tu 
p! a 

0 

O 

'k" 4.00 8.00 12100 16100 20100 
Amount 

7. Component:SULFATE 
Standard:External Fit Type:Quadratic 
0rigin:Force Ca1ibration:Area 
r2=0.999728 
Amt=-1.677817e-013*Resp2+ 

8.55897Oe-O06*Resp+O 

6. Component:PHOSPHATE-P 
Standard:External Fit Type:Quadratic 
0rigin:Force Ca1ibration:Area 
r2=0.999784 
Amt=-3.890673e-013*Resp2+ 

010172 7.54592le-O06*Resp+O 

ci 

Amount 

0 

cl 

6/22/04 3:55:23 PM PeakNet 5.1 Page 2 of 2 



Sample Name : STD 8 177-08-IC4 
Dilution Factor : 1 .OO 
Injection Number : 1 
Data File Name : c:\peaknet\data\040622\040622~001 .DXD 
Method File Name : ... WNIONS040622.met 
Schedule File Name : c:\peaknet\scheduIe\O40622.sch 

Date Time Collected : 6/22/04 I 1  :40:54 AM 
Date Time Updated : 6/22/04 3:48:55 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : ASl4-#015724 AG14-#101809 
System Operator : RSS 010173 

30.0- 

25.0- 

20.0-- 

Peak Information : All Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPm) 

10.0-- 

5.0-- 

0- 

1 3.97 
1 3.97 

2 - NITRATE-N 3 - SULFATE 1 - CHLORIDE 
I 

r I I I 

I 

2 6.82 

3 10.14 

CHLORIDE 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

0.00 1106 133 
0.00 1106 133 

0.00 2572 205 

0.00 4850 220 

STD 8 177-08-IC4 



Sample Name : STD 7 177-07-IC4 
Dilution Factor : 1 .OO 
Injection Number : 2 
Data File Name : c:\peaknet\data\O40622\040622-002.DXD 
Method File Name : ... WNIONS040622.met 
Schedule File Name : c:\peaknet\scheduIe\O40622.sch 

Date Time Collected : 6/22/04 1 1 :55:33 AM 
Date Time Updated : 6/22/04 3:48:59 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14-#1018096 
System Operator : RSS 

010174 

Peak Information : All Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPm) 

1 2.86 FLUORIDE 0.10 15684 2442 
2 3.96 CHLORIDE 0.1 0 1621 1 1759 
3 4.68 NITRITE-N 0.10 28066 2890 
4 5.84 BROMIDE 0.1 0 5624 498 
5 6.78 NITRATE-N 0.1 0 31 824 2358 
6 8.56 PHOSPHATE-P 0.1 0 1 1247 601 
7 10.12 SULFATE 0.30 38142 1876 

30.0 

25.0 

20.0 

15.0 
2 

10.0 

5.0 

0 

STD 7 177-07-IC4 

_..--_- ----, : ---- 
I 2.00 4.00 6.00 8.00 10.00 12.00 

Minutes 



Sample Name : STD 6 177-06-IC4 
Dilution Factor : 1 .OO 
Injection Number : 3 
Data File Name : c:\peaknet\data\O40622\040622-003.DXD 
Method File Name : ... \ANIONS040622.met 
Schedule File Name : c:\peaknet\schedule\040622.sch 

Date Time Collected : 6/22/04 12: I O :  15 PM 
Date Time Updated : 6/22/04 3:49:04 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS 

010175 

Peak Information : All Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPm) 

2.86 
3.96 
4.68 
5.85 
6.76 
8.54 
10.10 

FLUORIDE 
CHLORIDE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
1 S O  

99663 
75370 
153456 
29766 
17041 3 
56740 
173676 

. 

14259 
821 9 
151 91 
2560 
1231 3 
2997 
8397 

STD 6 177-O6-lC4 

30*01 25.0 

t 

l5.Ol 10.0 

c"1 

-+- - -  ---- ___I 

0 t 2.00 4.00 6.00 8.00 10.00 12.00 

Minutes 



Sample Name : STD 5 177-05-IC4 
Dilution Factor : 1 .OO 

Data File Name : c:\peaknet\data\O40622\040622-004.DXD 
Method File Name : ... WNIONS040622.met 
Schedule File Name : c:\peaknet\schedule\040622.~ch 

Date Time Collected : 6/22/04 122455 PM 
Date Time Updated : 6/22/04 3:49:08 PM 

Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Injection Number : 4 System Name : Dx-500 010176 

25.0-- 

20.0- 

15.0- 
Y 

10.0 

Peak Number Peak Retention 
Time 

-- 

Peak Information : All Components 

Component Name Concentration, 
PPm (PPm) 

Peak Area Peak Height 

I 2.86 
2 3.94 
3 4.66 
4 5.82 
5 6.72 
6 8.53 
7 10.09 

FLUORIDE 
CH LORI DE 

BROMIDE 
NITRITE-N 

NITRATE-N 
PHOSPHATE-P 

SULFATE 

1 .oo 
1 .oo 
I .oo 
1 .oo 
1 .oo 
1 .oo 
3.00 

214673 
147584 
324429 
61 824 

351 545 
120558 
343827 

30598 
16282 
31 240 
5247 
25507 
6282 
16699 

STD 5 177-05-IC4 

5.01 

I I 
0- 

0 2.00 4.00 6.00 8.00 10.00 12.00 

Minutes 



Sample Name : STD 4 177-04-IC4 
Dilution Factor : 1 .OO 
Injection Number : 5 
Data File Name : c:\peaknet\data\040622\040622-005.DXD 
Method File Name : ... MNIONS040622.met 
Schedule File Name : c:\peaknet\schedule\040622.sch 

Date Time Collected : 6/22/04 12:39:36 PM 
Date Time Updated : 6/22/04 3:49:11 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS 

010177 

Peak Number Peak Retention 
Time 

Peak Information : All Components 

Component Name Concentration, Peak Area Peak Height 
PPm (PPm) 

1 2.88 
2 3.94 
3 4.66 
4 5.80 
5 6.64 
6 8.53 
7 10.10 

FLUORIDE 5.00 124931 1 183737 
CHLORIDE 5.00 764286 86778 
NITRITE-N 5.00 176301 8 173760 
BROMIDE 5.00 328544 28053 

NITRATE-N 5.00 2040797 149957 
PHOSPHATE-P 5.00 663949 35154 

SULFATE 15.00 173921 9 8651 1 

STD 4 177-04-IC4 

25.0 30-1 
Y 

1 ' .  ____( 0 2.00 4.00 6.00 8.00 10.00 12.00 

Minutes 



Sample Name : STD 3 177-03-IC4 
Dilution Factor : 1 .OO 

Data File Name : c:\peaknet\data\O40622\040622-006.DXD 
Method File Name : ... WNIONS040622.met 
Schedule File Name : c:\peaknet\schedule\040622.sch 

Date Time Collected : 6/22/04 12:54:16 PM 
Date Time Updated : 6/22/04 3:49:15 PM 

Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14-#1018096 
System Operator : RSS 

Injection Number : 6 System Name : Dx-500 010178 

25.0-- 

20.0-- 

Peak Information : All Components 
Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 

Time PPm (PPm) 

2.88 
3.96 
4.69 
5.81 
6.61 
8.50 
10.09 

10.00 FLUOR1 DE 
CHLORIDE 10.00 
NITRITE-N 10.00 

10.00 
N ITRATE-N 10.00 

PHOSPHATE-P 10.00 
SULFATE 30.00 

BROMIDE 

2665804 
1655893 
370701 2 
688272 
45471 16 
14281 73 
3773275 

366427 
184330 
357947 
59797 

3281 31 
77538 
191012 

STD 3 177-03-IC4 

7 - SULFATE 

I 

I 
8.00 10.00 12.00 0 2.00 4.00 6.00 

Minutes 



Sample Name : STD 2 177-02-IC4 
Dilution Factor : 1.00 
Injection Number : 7 
Data File Name : c:\peaknet\data\O40622\040622-007.DXD 
Method File Name : ... WNIONS040622.met 
Schedule File Name : c:\peaknet\schedule\040622.sch 

Date Time Collected : 6/22/04 1 :08:57 PM 
Date Time Updated : 6/22/04 3:49: 18 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14#1018096 
System Operator : RSS 

010179 

Peak Information : All Components 
Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 

Time PPm (PPW 

1 2.89 
2 3.96 
3 4.72 
4 5.81 
5 6.58 
6 8.49 
7 10.06 

-- 

FLUOR1 DE 
CHLORIDE 

BROMIDE 
NITRITE-N 

N ITRATE-N 
PHOSPHATE-P 

SULFATE 

15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
45.00 

4096803 
2631927 
5660428 
107021 6 
7296057 
2279473 
6051 191 

- 

546794 
278791 
528607 
94254 
514667 
125893 
306767 

30.0 - 

25.0 -- 

20.0-- 

15.0 -- 
9. 

10.0-- 

STD 2 177-02-IC4 

BROMIDE 

I 

6 - PHOSPHATE-P 

I 

I 

I 
0 2.00 

_______- _t__------- --.- -- 
4.00 6.00 8.00 10.00 12100 4 

Minutes 



Sample Name : STD 1 177-01-IC4 
Dilution Factor : 1.00 
Injection Number : 8 
Data File Name : c:\peaknet\data\040622\040622,008.DXD 
Method File Name : ... VANIONS040622.met 
Schedule File Name : c:\peaknet\scheduIe\O40622.sch 

30.0- 

25.0- 

20.0-- 

Date Time Collected : 6/22/04 1 :23:39 PM 
Date Time Updated : 6/22/04 3:49:22 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS 

t 

010180 

L 

10.0- 

5.0-- 

Peak Information : All Components 

t 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPm) 

2.89 
3.96 
4.72 
5.80 
6.54 
8.45 
10.01 

FLUORIDE 
CHLORIDE 
NITRITE-N 

20.00 5470798 682986 

20.00 751 81 40 667759 
20.00 3633847 373479 

20.00 1468576 131 327 
20.00 10087786 701 908 

1751 23 
422992 

BROMIDE 
NITRATE-N 

PHOSPHATE-P 20.00 31 51 553 
SULFATE 60.00 8338830 

I 

2 "1 

Ot------ 

li 

STD 1 177-01-IC4 

6 - PHOSPHATE-P 

I 
4 - BROMlDl 

I 

1 
0 

_.I 

8.00 10.00 12.00 2.00 4.00 6.00 
Minutes 



Sample Name : STD 9 177-09-IC4 
Dilution Factor : 1 .OO 

Data File Name : c:\peaknet\data\040622\040622-009.DXD 
Method File Name : ... MNIONS040622.met 
Schedule File Name : c:\peaknet\schedule\040622.sch 

Date Time Collected : 6/22/04 1 :46: 1 1 PM 
Date Time Updated : 6/22/04 3:49:26 PM 

Detector Name : Conductivity Detector 
Column Type : AS144015724 AG14#1018096 
System Operator : RSS 

Injection Number : 9 System Name : Dx-500 010181 

Peak Information : All Components 

Peak Number Peak Retention Component Name Concentration, Peak Area Peak Height 
Time PPm (PPW 

I 4.05 
1 4.05 

C H LORI DE 0.00 763 
CHLORIDE 0.00 763 

BROMIDE 
NITRATE-N 

PHOSPHATE-P 

NITRITE-N 

SULFATE 

67 
67 

STD 9 177-09-IC4 

25.01 

20.0 

t 1 - CHLORIDE 

t I 
.- -- _--- 0- 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 



Sample Name : ICV 
Dilution Factor : 20.00 

Data File Name : .. .\040622-01 O.DXD 
Method File Name : C:\PeakNet\method\ANIONS040622.met System Operator : RSS 
Schedule File Name : c:\peaknet\schedule\040622.sch 

Date Time Collected : 6/22/04 3:20:43 PM 
System Name : Dx-500 

Column Type : AS14#015724 AG14-#1018096 

Injection Number : 10 Detector Name : Conductivity Detector 010182 

25.0- 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration 
(PPm) 

Height Area BI. %Delta 
Code 

-- - -  

180581 1279152 2 -0.46 
194415 1715979 2 -1.98 

-0.64 

2.88 FLUORIDE 102.31 8 

206.674 3.97 CHLORIDE 
179452 1820599 2 4.69 NITRITE-N 97.137 
13381 8 1519813 2 0.17 41 1.331 

2.09 
5.81 BROMIDE 

1836684 2 6.68 NITRATE-N 85.162 131899 
74697 1395936 2 0.63 195.509 

1.20 397.367 I 19590 2437852 2 

1 
2 
3 
4 
5 
6 
7 10.13 SULFATE 

8.50 PHOSPHATE-P 

---total( s)- 
1495.497 12006014 0.00 

I 
ICV 

3.97 
2.88 4.69 

.- 6.00 8.00 10.00 12.00 0 2.00 4.00 

Minutes 

: Peak.Net 5.1 Page 1 of 1 Current Date : 612210 
Current Time : 15:56:4 

http://Peak.Net


Sample Name : ICB 
Dilution Factor : 1 .OO 
Injection Number : I1  
Data File Name : .. .\040622-011 .DXD 
Method File Name : C:\PeakNet\method\ANIONS040622.met 
Schedule File Name : c:\peaknet\schedule\O40622.~ch 

Date Time Collected : 6/22/04 3:35:42 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

010183 

30.0- 

25.0- 

20.0- 

15.0-- 
3. 

Peak Information : All Components 

Height Pk. Ret Time Component Name Concentration 
Num (PPm) 

Area BI. %Delta 
Code 

0.000 58 679 1 
2433 1 181 

3.62 
4.04 CHLORIDE 0.016 

1 
2 

NITRITE-N 
BROMIDE 
N ITRATE-N 
PHOSPHATE-P 

3 10.13 SULFATE 0.006 56 671 1 

-0.33 

1.20 

0.00 
--total( s)--- 

0.022 3783 

I 
ICB 

10.13 3.624.04 

I I I  --- 
\ -- 

I 

1 ------I 

8.00 10.00 12.00 2.00 4.00 6.00 0 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/22/0 
Current Time : 15:57:2 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 26046 
SDG: 246046 
CASE: CNWRA 
VTSR: June 15,2004 
PROJECT#: 06002.01.081 

TASK ORDER: 040616-1 

Certificates of Analysis 



010185 

FISHER S C I ENTlFlC 
TRACEMETAL GRADE NITRIC ACID 

CERTIFICATE OF ANALYSIS 

CaWog No. ASOO 

709L 
e10 

eQ.5 
(0.1 
10.1 
<O. 1 
SO, 1 
SO. 1 
4 . 

(0.1 
*1 

4 . 2  
40.1 
qo.1 
e l  

so.1 
co.1 
c0.2 
SO.? 
~ 0 . 2  
-0.1 *. 1 
c0.z 
co. 1 
so. 1 
q0.2 
eo. 1 
4 . 1  
4 . 1  
9 , 1  
eo.1 
-0.1 
q0.2 
a . 1  

Element concentrations are at the point of bottling. 
Concentrations of some elemen% in particular, Ca, Si. 
K, Na, B, AI, Mg & Mn MU increwe due to slitorage in 
glass bottles. 

% MtUy 
Dr. 8. Mb(elwy 
QAIQC Manager 
FdterSC%l76kchwicalDivism 
P&burgh,PA, 15275 phone(412)49W3CXl 

Fisher C hemfcal 0 AFishet Scientifc Company 



010186 

F I S H E R S C 1 E NTf FI C 
TRACEMETAL GRADE NITRIC ACID 

CERTIFICATE OF ANALYSIS 

Cetrlog No. A509 LotNo: M040t0 
Relerlc Daa: &nu@ ry, 2004 

Expryoak: Jamury, #10? 

70% 
e10 

~ 0 . 5  
c0.t 
eo.1 
4 . 7  
eO.1 
i0 . f  
*1 

e0.1 
e l  

(0.2 
e0.1 
co.1 
(1 
(0.1 
co.1 
4 . 2  
co.1 
a . 2  
4 . 1  
eo.1 
aQ.2 
aO.1 
d . 1  
4 . 2  
eo. 1 
4 . 1  
a0.1 
a. 1 
4. i 
co.1 
eO.2 
a * 1  

Element concentrations are at the point of bottling. 
Concentrations of some elements in particular, Cs, Si, 
K, Na, 6, AI, Mg & Mn will increase due to storage in 
glass bottles. 

@ Fisher Chemical 
A Fisher Scientific Company 



010187 
I e 

FISHER SCf E NTFIC 
TRACEMETAL GRADE NITRIC ACID 

CERTIFICATE O f  ANALYSIS 

Catalog No. A509 Lat No: 1104010 
Releak O8b: Jwua ry, 2004 

Expiry Dalc: Jsnrv ry, 2#n 

K 
APHA 

70% 
* I O  

4 . 5  
4 . 1  
(0.1 
eo. 1 
4 . 1  
co. 1 
(1 

eo.1 
e1 

c0.2 
4 . 1  
4 . 1  
.rl 

4 . 1  
<0.1 
s0.2 
4 . 1  
(0.2 
a . 1  
so. 1 
432 
aO.1 
4 . 1  
a.2 
a .1  
q . 1  
.zo.1 
a . 1  
eQ.1 
*O.l 
* 0 9  
eQ.1 

Element concentrations are at the p i n !  of bottling. 
Concentrations of some elements in particular, Ca, Si, 
K, Na, 8, AI, Mg & Mn will increase due to storage in 
glass bottles. 

Fisher Chemical 0 AFisher Scientific Company 

Fisher Chemical 0 AFisher Scientific Company 



010188 

FISHER SCIENTIFIC 
TRACEMETAL GRADE HYDROCHLORIC ACID 

CERTiF KATE OF ANALYSIS 

L&p$ 
Assay 
WP 

Um 
x 

APHA 

Aluminurn ppb <0.5 
PPb 40.1 

Arsenic ppb 4 . 1  
Bisnr*n P@ 40. i 
&ryiliUf?l PPb 40.1 
Brsmuth PPb 9 . 1  
Bowl PPb ~ 0 . 5  
C a d m  PDb 9 . 1  
Cobum ppb 40.5 
 mum PPb co.1 
caban PPb a . 1  
coppdr ppb a 1  
con PPb 4 . 5  
Lead PPb 40.1 
Lithium PPb 4 . 1  
Megnsslum ppb <a5 
Menganese PPb a.l 
Metany m c0.2 
Molybesnm w 4 1 
Ntckd PRb 4 . 1  
PDF~SS urn ppb qO.7 
Selbnkmm PPb co.1 
Sihw ppb <o 1 
sodunt m 40.5 
StmnbUlTl PPb a0.t 
fhanum PPb 4 . i  

Frarwn, #a ao. 1 
l.wmtnn ppb e0.t 
VSnedlUm pob eo. 1 
zirc m 4 . 5  
firconsun we (0  t 

Elmernt concentrations are at the point of W!lin$. 
Concentrations of some elements in particular, Ca, Si, K, 
Ne, B, AI, Mg 8 Mn wlll increase due to storage in glass 
txJme$. 

Tn #a 40.1 

F~sciwffDclcChemicelDivis#n 
P&burgh, PA, 15275 phone (412)490-8300 

W 

Tz 
P 

i- 
3. m 
c!! 

Fisher Chemical 
A Fisher Scientific Company 
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FfSHER SCIENTIFIC 
TRACEMETAL CMOE HYDROCHLORIC ACID 

CERTIFICATE OF ANALYSIS 

% 
APHA 



010190 

FlSH ER SC lENTlFlC 
TRACEMETAL GRADE HYDROCHLORIC ACID 

CERTIFICATE OF ANALYSIS 
Catalog No. A I M  Lot No: 41DUOO 

R i l e a s  Dab: Octaber, 2083 
ExplryDsb: October, 2006 

M3its 
% 

APHA 

Y a h  
37% 
e10 

Dr. 6. McKeky 
QWQC M a n a p  

FsherscjenliAcchemidQivkian 
Pittsburgh, PA, 15275 Rxne (412) 490-8300 



Catalog Number: SPIKE- 1 Lot NO.: 25-23AS 
Description: Spike Sample Standard 1 
Matrix : 5% Nitric Acidtr Tartaric Acid - HF 

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

The CRM is prepared from high purity single dement concentrates of individual elements using 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details uf measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

AI 
As 
Ba 
Se 
TL 
Fe 
CO 
Mll 

200 
200 
200 
200 
200 
100 
50 
50 

199.5 1 
199.89 
199.68 
200. IO 
200.07 
99.9 I 
50.25 
49.98 

3101a 
3 103a 
3 104a 
3149 
3158 
3 126a 
31 13 
3132 

Pb 
Sb 
V 
Zn 
cu 
Cr 
Ag 
Be 

50 
50 
SO 
50 
25 
20 
5 
5 

49.98 3128 
50.02 3102a 
49.95 3165 
50.02 3168a 
25.34 3114 
20.04 3112a 
5.00 3151 
5.00 3105a 



010192 
This Ctrtified Reference Material has ken prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quanti&bg UncMtahty in Anafytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of refmnce materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-0 12-2000: Gddehcs for the requirements for the competence o f  reference materials producers 
ISo/REMCO N280 
Material Source: 
AI1 analytes and matrix materiaJs are obtained arid verified by SPEX Certiprep from pn-qualified vendors as per IS0 9000 
guidelines, Vendor identifications are proprietary, however s o m s  of ail materials used ia the preparation and testing of 
SPEX ccrtiff.ep CRMs are tracked and documented. For fbrther infirnation contact CRM Sales. 
Instmctiions for Use: 
Primary usage of tbis CRM is in neat fwm or diluted serially with matrix of a purity at or greater the purity of the 
original matrix scllution, If dilution is required the diluent musi be mqatr'bit with all certified d y t a  and contain 
stabilizers appropriate for the pa-iod of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatriility considerations. M sohztions &odd be thoroughly mixed, by shaking, prior to use and never 
piperted directly fr4m the bottle. All Slzrfaccs that comc in contact with the solution must be tfKlrougMy cleaned and 
leached prior to use. Dilutions should be prrfonmed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedutes and techniques have been used thmghout the prepmition. AI1 materials, equipmen4 
analytical instrumentation rtnd personnel have been qualified prior tu use. The highest pmity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
Ihc Homogeneity of the CRM has been coafvmed by procedures consistent with IS0 guide 17025, ISOREiMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate m p l e s  of the finat, packaged material have been analyzed far the 
certified values by pcedures  consistent with the intended use of the CRM. 
The m.at?~ex~tical expression kpsb is employed to determint the sampling sim 
s - relative standard deviation in % for one component of the s ~ ~ ~ ~ p l e .  (ie. The sub-samplmg ~ ~ ~ r t a i n t y )  
rn = the sub-sampling mass 
k= mass of subsample necessary to m r e  a relative sub-samphg error of 1% (68% confidence levei) in a single 
determination 
Statistical estimator and Confidence M t s :  
The certifitd value 'x' listed on the r e ~ ~ t s e  ofthis dcscument is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertaiaty 
U==& where 
u, is obtained by combining the individual element standard uxlccrtainty cornpnena % and ut, dXut 
Certification Traveler Report: 
All certified values reportGd w m  derived tirow Traveler Report (Spex Certiprep's traceability documcntation) identified by 
the lot number of this CRM. For Mer i n f m d o n  contact CRM Sales. 

SPEX CertiPrep reference materials arc not for any cosmetic, drug or household application and arc to be used only by 
qualified individuals who are trained in appropriate proccdmes. No claims against SPEX CctiPrep, Inc. of any kind 
whatsoever, whefher based on breach of w8fTanty, dcgcd negligence, or otherwise, with respect to this RM shall be greater 
than the frurehase price. no went shall SPEX GertiPrep, hc. be liable far any loss of profits or any incideaQ.4 special, or 
consequential damages. 

ASTM W d c  D6362-98 

is the c~wragt factor at tbe 95% confidence Ievet 

Legd Notice: 



Catalog Number: ICAL-I Lot No.: 25-176AS 
Description: Instrument Calibration Standard 1 
Matrix: 5% Nitric Acid 

This ASWRANCE @certified reference material, ClilM, 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 otlier methods 
reievant to the certified properties listed below. 

The CRM is prepared Erom high purity single element concentrates of individuai 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 
(m&) (msm SRM 

Ca 5,000 4,984.92 3 109a 
K 5,000 4,990.26 3 141 a 

Mg 5,000 4,991.52 3131a 
Na 5,000 4,998.07 3 152a 

Spex Reference Multi: Lot # 10- 1 OOAS, 12- I 1 3AS, 5- I 98VY, 6-28VY -REF 

Balances are calibrated regularly with weight sets traceable to N1ST$s 32856, 32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single 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. 

Date of Certification: *.. Certifying Officer: m* kkd8&- 

8 2000 SPEX CertiPrep, inc. 



Thk Certified Reference Material has been prepared and certified under an IS0 9002 system consistent with the foUowfng 

Guide To The Expression Of Uncejtainty In Mcasuremtnt 1995 
EURAGHEMKITAC Guide: Quantifying Wncertafnty m Aaalytical Merrsurerncnt - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of referenm materia4 gmwd and statistical principles 
IS0 Guide 3 I: Contents of certificates of refertnce materials 
NIST Technical Note 1297 
ILAC-012-2000: Guidelines fix the req~ments for the competence of reference materials producers 
1 s m c o  N280 
Material Source: 
All andyks and matrix materials are obtained a d  verified by SPEX cc.tiPrep from pnqualified vendors as per XSO 9000 
gddelines. Vendor identifications are proprietarY, however sources of all materials used in &e preparation and tcsting of 
SPEX CertiPrep CRMs am sacked and docmmtd. For further information contact CRM Sales. 
Instractions for Use: 
Primary usage of this CRM is ip neat fona or d i  serially with mattix of a purity at M greater than the purity of the 
orighaf matrix solution. ifdilution is required &e diluent must be compab%Je witb all certified a d y r e s  and contain 
stab- appropriate for the period of intended use, The ClRM can also be used as a spike or w b  a spike, a g h  with 
appropriate compsb'biIity coas iMm,  AlI solutions should be thoroughly rnked, by s h a h  prior to use and never 
pipetted ditectfy from the botde. AI1 mrfkces that c m e  in contact witb the solution must be &mug?& cleawd and 
ltachsd prior to usc. Elutions should be @armed only with Class A volumetric gllassware. 
Method of Prepamtion: 
Clean labomtory procedures aad techniques bave been used &ghoul &e preparation, Alf materials, cquipmen~ 
maIytid iastrumeatation and persannel have been qualified prior to we. The highestpwity acids appIicable, 18 megohm, 
double deionized water, acid-leachcd tripltrlnsed bottles, and Class A glassware have been used in all preparations. 
Humogeneity : 
The Homogeneity of tzre CRM has been confirmed by pr&a consistent with IS0 guide 17025, ISO/REMCO "280 
and ASTM D5362-98 Appendix X2. Random, replicate samples of the f i ~ l ,  packaged material have been analyzed for the 
certified values by pmeaduns consistent with the mtcndsd use of the CRM. 
The mathematical expression h=&n is employed to determine the sampIin3 size 
S = relative standard deviation in Yo for one component of the sample. (je. The sub-sampling uncertBfr;Lty) 
rn = the sub-sampling mass 
k( - mass of sub-sample necessary to czlsure a rclativt sub-sampling emr o f  1% (68% confideme level) in a single 
detnmiaation 
StatisticaI estimator and Confidence Iimits: 
The catSed  value 'x' listed OII tbbc reverse ofthis document is atthe 95% level of confidence and can be expressed 8s 

X - x + K J  where X =True vdue (Labeled Vdue), U= Expanded uncertainty 
U..ka, whwe k 2  is the covmge factor at the 95% confideacc l ~ e l  
U, is obtained by combin@ the individual element standard uncataitlty components u~ and u, b,' 
CertifJcation Traveler Repprt: 
All certified values reported were derived from Traveler Report (Spex Certihrp's traceability documentation) identified by 
the I d  number of this CRM. Far frtsthcr infannation contact W Sales. 
Legd Notice: 
%EX CMtiPrep rcfercncc materials are not for any cosmetic, drug or household application and arc to be used only by 
qualified individuals who are mined in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based 09 breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be 
than the purchase price. In no event shall S E Z  C a t i i p ,  Lac. be Liable for any loss of profitr or any incidental, spd& or 
consequential damages. 

guides: 

. ASTM Guide D6362-98 

- 
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Catalog Number: ICAL- 1 Lot NO.: 25-178AS 
Description: Instrument Calibration Standard I 
Matrix: 5% Nitric Acid 

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

The CRM is prepared fiom high purity single element concentrates of individual eleineiits using 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by KIP Spectrometer: 

Element Labeled Measured NET 
(mg/L) (mg/L) SRM 

Ca 5,000 4,984.92 3 109a 
K 5,000 4,990.26 3 141 a 

Mg 5,000 4,991.82 3131a 
Na 5,000 4,998.07 3 152a 

Spex Reference Multi: Lot #10-100AS, 12-1 13AS, 5-19SVY, 6-28VY-REF 

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single element exceeding +/-2%. This includes uiicertainty of 
measurements and other effects, such as transpiration losses. Viis 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. 

MAR 7 "  

Date of Certification: Certifying Officer: f v r  m ~ u  
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Tbis Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quantifying Uncemhty 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 
I S 0  Guide 3 1: Contents of certificates of reference rnatwhis 
MST Technical Natc 1297 
ItAC-G12-2000: GuideEries for the requirements for the competence of reference materials producers 
ISOREMCU N280 
Material Source: 
All analytes and matrix materials arc obtained and verified by SPEX Cei-tiPrep from pre-qualified vendors as per IS0 9000 
guidelines, Vendor identifications arc proprietary, however sources of all materials used in the preparation and testing o€ 
SPEX CertiFrep CRMs art =ked and documented. For m e r  infomation contact CRM Salts. 
Instructions for Use: 
Primary w g c  of this CRM is in n=& form or diluted striaUy with matrix of a purity at or greater than the purity of the 
original matrix solution. 'If dilution is required the cliluent must be compatible with all certified an-s and contain 
stabilirrrs appropriate for the period of intended use, The C M  can also be used as a spike or with a spike, again wifh 
appropriate compatitriUty considerations. All solutions should be thoroughly mixed, by shaking, prior to use and mver 
pipetted directly from the bottle. All Surfaces that come in contact with the solutian must be tharaughfy cleaoed and 
leached prior to use. hiuticms should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean kiboratory procedures and techniques have bem used throughout tbc preparation. A I1 materials, equipment, 
aaalfical instrumentation and personnel have been qualified prior to use. The highest purity acids appIicablc, 18 megohm, 
double deionized water, acid4eached iriple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures m s h e n t  with IS0 guide 17025, 'ESOlREbfCO N280 
and ASTM D6362-98 Appendix x2. Random, replicate samples of the final, packapd material have been analyzed for .the 
certified values by procedures consistent with the intended use of the CRM. 
T h e  mathematicaI cxpressioa k p d m  is employed to determine the sampling size 
S = rciativc standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m - the sub-sampling mass 

determination 
Statistical estimator and Confidence limits: 
The certified vaht 'x' fisted on the reverse of this document is at &E 95% level of cunfidence and can be expressed as 
X = x+/-U where X =True value (Labeled VatUe), Urn Expanded uncwtainty 
V=ku, where k=2 is the cowragc f&or at the 9% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui and U, qE&2 
Certification Traveler Report: 
AlI certified values rcporttd were derived from Traveler Report (Spa CertiPrep's tract&ility documentation) identified by 
the lot number of this CRM. For further information contact CRM Salts. 
Legal Notice: 
SPEX CertiPrep reference materials are not fur any cosmetic, drug or household application and are to be used only by 
qudified individuals who are mined in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based OD breach of wamnty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liabJc for any loss of profits or my incidental, special, or 
cunsepential damages. 

= mas of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
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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: 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  
1.0 Inorganic Ventures l1V Labs is an S O  Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 yglmL Zirconium in H20 tr. M N 0 3  tr. HF 2 .o 

Certified Density: 0.999 g/mL (measured at 22" C> 

The Certified Value is based upon t k  most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Cwtaii Value 0 = 

Urrcetlainty (3 = 21b-s,Min 

a= mal 

n -  l w r r b e r d m e a ~ t s  
18 = T h e m i w r  d all signaicard estiwwted wmrs 
(Most comnon are t he erras from instrurrerrtat memrewr#rt, 
weighirrg, dilution to vobm, #ld theflxed t?rrcr reported onthe 
MST S i b l  certificate of mnalysis.) 

PI xI = individual rewfts 

om 

4.0 TRACEABILITY TO NfST AND VALUES O8TAINED BY iNDEPENDENT METHODS 
G "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
E This 1V product is Traceable to NlST vla direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1004 A 2 VglmL (Avg 2 runs) 
ICP Assay NlST SRM 3169 Lot Number: 990109 

Gravimetric NlST SRM tot Number: See Sec. 4.2 
Assay Method #2 IO00 pglmL 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 
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BALANCE CAlJBRATION - All balances are checked dally using in-house procedure number &IMM-OOI. 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 (NlST). The NIST Traceability numbers 8re 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 823260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Gorp. of 
South Amboy, The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a N1ST / NVUIP accredited calibration lab. The NET test number is 8221260017-98. 

THERMOMETER CALlBRATION -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 E7747 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 1762401P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thennometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NIST test report Nos, 811/258522,811/2557078, and 236090. 

0 

GLASSWARE CALlSRATlON - 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 ~ g h L  
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICF-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removd of particles down to 0.3 vim- 

0 - Checked by ICP-OES i - Spectral Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of ''working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and Linearity studies 
For additional intended uses, contact IV Technical Staff 

b!! yb 0.00198 

0 y < 0.00401 

Q a < 0.04005 

L Zr 
s - Solution Standard Element 



7.0 1NSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010199 

HF Note: This standard should not be prepared or stored in glass. 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

WWRDOUS INFORMATION - Please refer to the enclosed Materiaf 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 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001 :ZOO0 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-F7AB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of 1Q Net tnternational Certification .&&y&: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Beigiurn (Avinter) , Brazil (FCAV), Canada (QMl), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI!), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC) Portugal (APCER Singapore (PSB), Slovenia (SKI), Spain (AENOR), Switzerland (SQS) 
lSOAEC I7025 - 1999 "General kequirernenb for the Competence of Testing and Calibration" - Chemical TesOng - Accredited A 2 U  Certificate Number 883.01 

ISOAEC Guide 34 - 2000 "Generai Requirements for the Competence of Reference Material Producem" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
AustratM (NATA), Austria (BmwA), Belgium (BELTEST) (BKGOBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republlc 
(NAO), Oenmark (DANAK), Fintand (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), itaiy (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), Unlted Kingdom (UKAS) 
and United States (NVLAP) (IC.EK) ES) 

lOCFR5O Appendtx B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utlllzation facilities 

lOCFR21 - Nuclear Regulatory Commisslon Reporting Defects and Non-Cornpliance 

MlL-STD-45802A (Obsoletta/Ubserved) 



I 4  .O DATE OF CERTf FLCATION AND PERIOD O f  VALIDITY 010200 

11.1 IV Sheif Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the speciffed uncertainty 
range. Shelf life is limited primariiy by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

41.2 Expiration Rate - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and ?he chance of contamination which affect the integrity of the CRM and limlt its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal reguletoty agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 4 %  2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certifkate Prepared By: JoAnn Struthers, QA Administrative Asslstant 

Certificate Approved By: Katatin Le, QC Supervisor ' L  

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, takewood, nj 08701 usa 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 E cer t i f i ca te  of a n a l y s i s  

CUSTOM-GRADE SOLUTION I OOO p g h L  Scandium IN 5% HNO, (abs) 
Catalog Number: CGSCI-1 and CGSCI -5 

Lot Number: W-SCO2058 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 1005 f 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 = C x , 
n 

Uncertainty = 2rZs JY 
tn)'" 

(R) = mean x, = individual results n = number of measurements ES, = The summation of all significant 
estimated errors. 

Classical Wet Assay: 1007 f 3 pglmt 
Method: EDTA Titrarion vs NIST SRM 928 Lead Nitrate. 

Instrument Analysis: 1006 -C 2 pglrnF 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NET SRM 31 48a. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence 
interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC EMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN P g h L ;  
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 panicles down to 0.3 prn . 

- O N  
Sb 

- M As 
- M B a  

!I! Be - M Bi 
- O B  
c M Cd 
- 0 Ca 
- M Ce 
c M Cs 
- M Cr 
- M Co 
- M Cu 

<0.070 
< 0.000050 
<0.0010 
< 0.00 1 0 
< 0.000050 

0.0043 
<0.020 
< O.OOO30 

0.01 6 
<o.ooofio 
<0.000030 
< 0.00050 
< 0.00030 
< O.OO060 

&j Dv 

- M Eu 
- M E  

c M Gd 
- M Ga - M Ge 
4 Au 
- M Hf 
- M Ha 
- M In 
M Ir 

- 0 Fe - M La 
M Pb 

I 

<0.00060 
< 0.00050 
<0.00030 
<O.o0010 
~0.oO010 
< 0.00060 
< O.OO030 
0.0030 

< 0.000050 
e 0.0001 0 
< 0,00050 
c0.16 
<0.000050 
0.00050 

M - checked by ICP-MS 0 - checked by ICP-OES 

ANALYZED DENSITY OF SOLUTlON 

<0.0010 
<0.000040 
c 0.0030 
< 0.00040 

<0.00020 
< 0.00020 
< 0.084 
<0.000050 

<0.00050 

<0.00020 
< 5.01 

i 

i 

M Pr - M Re 
- M Rh 
&j Rb - M Ru 
- M Sm 
2 sc 
Q Se 
- 0 Si 

- 0 Na - M Sr 

Ta 

- 

M Ag 

E S  

< 0,000030 
c 0.0001 0 
<o.ow1o 
~0.00010 
c0.00020 
< 0.000 1 0 

<0.67 
< 0.034 

0.0050 
<0.16 
<0.000050 

< 0.00070 

i - spsctref interference n - R o t  checked for 

(measured at 22OC): 1.038 g/mL 

- M le <0.0030 
- M Tb<0.000030 
- M Ti <0.00010 
- M Th 0.0028 
- M Tm<O.M)0040 
- M Sn <0.00050 
- M Ti <0.0050 
M W <0.0010 
- M U <0.00020 - M V c0.00020 
- M Yb <0.00010 
- M Y <0.0040 - M ZR 0.0075 
- M Zr 0.032 

s - solution standard element 

Quality Assurance Manager Expires: 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


010202 
QUALITY STANDARD DOCUMENTATION 

1. IS0 9001 :2000 QMI Registered Quality System (Certificate Number 01 01 05) 

Members of IQ Net : Argentina (IRAM), Australia (QASI, Austria (&IS), Belgium 
(Avinter) Brazil {FCAV), Canada {QMI), Hang Kong (HKUAA), Columbia (ICONTECI, Czech 
Republic (CQS), Denmark (DS), Finland [SfSl, France {AFAQI, Germany tDQS), Greece 
(€LOT}, Hungary (MSZTI, Ireland (NSAI), Israel (Sill, Italy {ClSQI, Japan (JQA), Korea {KSA-QA), Netherlands (KEMA), Norway 
(NCSI, Poland(PCBC), Portugal (APCER), Singapore IPSB), Slovenia (SIQI, Spain (AENOR), Switzerland (SQS) 

' 

2. 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited A2LA Certificate 883.02 
lSO/IECI 7025-1 999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited APLA Certificate 883.01 

1 OCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities . 
1 OCFRZ 1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quaiity Assurance Department for further information and copies of documents pertaining t o  our 
Quality Standard certifications. 

4. Mtl-STD-45662A 
5. 
6.  

STABILITY/ EXPIRAlION OOCUMENTAT 10 N 

Shelf life - The lenath of t1-b t a proDerlv stored and Packaned standard will remain 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 600 rnL bottle is 4 years and the shelf life of our 125 rnL bottle is 21 months. 

Expiratton Date - t - n  The should not he 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 D0CUMENTATIQ.N 
Purified acid, 1 8  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 materiais. 

5LASSWARE CA LIBRATION 
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 CAL lBRATlON 
All balances are checked daily using in-house procedure number 8-IMM-001, The weights used for testing are annually 
compared to Gerhart Scale Corporation's master weights and are traceable t o  the National Institute of Standards and 
Technology (NIST). The N E T  Traceability numbers are 4283596 and 454678. The NIST test number is 822/280017-98. 

AH analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The batances are calibrated 
with a class I analytical weight set. These weights are tested annually by a NET / NVlAP accredited calibration lab, 
The NET test number is 822/264017-8. 

THERMOMETER C ALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST Monograph 150 using NlST 
Test Nos. and S td  Nos.: 769543, 21 7368/769543, 21 7368/P14452, 176240/Pl4452, 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, 11 901 6, 4 7 1  047 and N E T  test report Nos. 81 'I 1258522, 81 1 /2557078, and 
236090. 

WHNICAI. SUPPORI 
All customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 160O-56916799 INT'L 1-732-901 -1900 FAX 1-732-901 -1 903 E-MAIL fVtech@ivstandards.com 

-2- 
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010203 
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 &venue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1300 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  

CERTIFIED CONCENTRATION: 10,047 f 29 pg/mL 
The Certified Value i s  based upon the most precise method used to  analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value ( 2 )  = cx, 
n 

Uncertainty ( f 1 

(R)  = mean xi = individual results n = number of measurements ZS, = The summation of all significant 
estimated errors. 

Ctasdcal Wet Assay: 90,047 f 29 p g h L  
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate. 

Instrument Analysis: 9994 2 41 pglmL 
Method: inductively Coupied Plasma Spectroscopy (ICP) vs NET SRM 31 488. 

The independent samples t-test was used to determine if +hem 1s agreement between the above assay methods at the 9596 
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 Impurhles by ICP-MS were analyzed in an UCPA-Filtered Clem Room. 
An ULPA-Filter is 99.9985% efficiant for the removal of particles down to 0.3 pm . 

< 0.070 
C 0.00050 
co.010 
<0.010 
<0.00060 

0.043 
<0.034 
C0.0030 

0.17 
<0.0050 
C0.00030 
<0.0050 
<0.0030 
<0.0060 

c o ,0080 
<0.0060 
< 0.0030 
<0.0010 
<O.oolO 
<0.0080 
~ 0 . 0 0 3 0  

0.030 
<0.00050 
<0.0010 
<0.0060 
<0.16 
< O.Ooo5O 

0.0050 

<0.010 
c 0.00040 
<0.030 
<0.0040 

<0.0020 
<0.0020 
<0.084 
< 0.00060 

0.0050 

< 0,0020 
< 6.01 

<0.00030 
< 0.001 0 
< 0.001 0 
co.oo1o 
<0.0020 
<0.0010 

< 0.67 
C0.034 

0.0050 
CO.16 
<0.00060 

C0.0070 

e0.030 
<O.Q0030 
< 0.001 0 

0.028 
<O.o0040 
< 0.0060 

<0.010 
< 0.0020 
< 0.0020 
<0.0010 
< 0.040 

0.075 
0.32 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22°C); 1.073 g/mL 
QA:KL aw.mimacm 

(over) 

mailto:ivsales@ivStandards.com
http://www.ivstandards.com
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9UALl"Y STANDARD DOCUMENTATION 
I. IS0 9001 :2000 QMI Registered Quality System (Certificate Number 010105) 

Members of 1Q Net : Argentina (IRAMI, Australia (QAS), Austria (&3S), Belgium 
( A h t a r )  , Brazil (FCAVI, Canada (QMI), WQnQ Kong (HKOAA), Columbia {ICONTEC), 
Czech Republic (COS), Oenmerk (DS), Finland (SFS), France (AFAQI, Germany (DOSI, 
Greece (€LOT), Hungwy (MSZn, treland W A I L  Israel ($111, kaly {ClSQ), Japan (JOAI, 
Korea (KSA-QA), Netherlands (NEMA), Norway INCS), PolandlPCBCI, Portugel (APCERI, Singapore (PSB), Slovenia (SIQ), 
Spain (AENORI, Switzerland (SCW 

2, 

3. 

ISWIEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" 0 Reference 
Materials Production - Accredited A2LA Certificate 883.02 
ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited ASLA Certificate 883.01 

1 Em50 Appendix 8 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFRZ 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 DOCUMENTATIO~ 

Shelf Life - &e length of time that a aroperlv stored and packaaed standard will remain within the 
specified 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 rnt bottle i s  21 
months. 

Expiration Date - n e  date after wich 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 t 
standard. 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through B 0.2 gm filter and in-house 
procedure IV-PACK-001 is used to clean all battles. Contact us for technical information relating to 

contamination issues in packaging materials. 

GLASSWARE CAtJBRATtON 
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 
All balances are checked daily using in-house procedure number 6-lMM-001. The weights used for testing ate 
annually compared to Gerhart Scab Corporation's master weights and are traceable t o  the National Institute of 
Standards and Technology (NIST). The NIST Traceabiiity numbers are 4283598 and 454678, The NIST test number 
is 822/260017-98, 

All analytical balances ere 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 / NVMP accredited 
calibration lab, The NIST test number is 822/260017-8. 

THERMOM- C ALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 803- 
2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NET Monograph I50 
using NEST Test Nos. and Std Nos.: 769543, 21 7368/769643,217388/P14452, 1 76240/P14452, 176240. The 
in-house procedure No, is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No, 903- 
2680 are traceable to NIST ldentification Nos. 92564, 1 1901 6, 471 047 and NIST test report Nos, 81 1 /258522, 
81 1 /2567078, and 238090. 

TECHNICA- 
All customers are encouraged to mntact us for technical support for the proper use of our products. 

TEL 11800156943789 IM'L 1-732-901-A 900 FAX 1-732-901-1903 E-MAIL IVtec%@ivstandards.com 

-2- 
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Matrix: mo 
This A S S M C E  @ certified reference material, CRM, is intended primatly for use as a 
calib-on standard or quality control standard for inor@c spectroscopic instrumentation such as 
ICPOES, DCP, M, ICPMS, and XRX;. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed belcwv. 
Certified Value: 1001 mg/t 
Uncertainty Associated with Measurement: 
Certified Value is Tmceabk to: 

+/- 3.0 mg/L 
MST SRM 3 107 

Tfie CRM is prepared gravimetrically using hi& Punity (NH4)2B4074H20 ]Lot# 08OO'iE. The 
certified value listed is the average of values obtained by classical wet w a y  and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: l W l  mfJr-. 
Method:  TWO^ with Sodium Hydroxide using PhenoJphthdein as indicator. sodium Hydroxide 

standardized againsf Potassium Biphtbalate NIST SRM #&4k 

Instrumental Analysis by ICP spectrometer: 1001 mg& 
Uncertified Properties: 

Density: 1.001 @ 22.3 Degrees Celsius 
Trace Metallic Imparities in tbe Actual Solution via ICR 1 ICPMS Analysis: 

Element 
Al 
As 
As; 
Ba 
Be 
Bi 
Cd 
c o  
Ca 
cr 

mgn, 
0.06 

(0.001 
0.002 

4.001 
a.001 

0.03 
a.001 
4.001 

0.001 
4,001 

Element m a  
cu 4l.001 
Fe 0.001 
Ga -4l.001 
In <0.001 
K 4.06 
Li a.001 
Mxl <0.001 
Mo U-J.001 
Mg <0.001 
Na . 0.01 
Ni 0.001 

Element 
F% 
Re 
Rb 
Sr 
Sb 
Si 
Ti 
TI 
V 
zr 
zn 

mgn, 
<Q,OO 1 
<0.001 
a.00 I 
4.00 1 
a.00 I 

0.01 
<O.oOl 
4.001 
0.003 

4l.001 
0.004 

Balances me calibrated teguiarly with weight sets traceable to NIST Jf32856, #32857 and others. 
This CRM is guaranteed stable to +/-US% of the certified coflcentration inciusive of uncertainty 
of measurements and other eEects, such as tramphtion losses, €or a period of one year from the 
date of Certification. This guarantee is vdid only when the naterial is kept tightly capped and 
transported and stored under labor-v conditions. 

Date of Certification: '04 certifying officer: AI- 

Q 2000 SPEX CertiPrep, Inc. 



Tbis certified Refeircncc Material has bew prepared and certified under an IS0 9001 system consistent with the followhg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EWRACHE,M/CITAC Guide: Quantifying Uncertainty in IlnalytkaI Mtasurement - Second Edition 

IS0  Guidc 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Ccrcification of reference materials, general and statistical principles 
180 Guide 3 1 : Contents of certifcatcs of reference materials 
NIST T e c h i d  Note 1297 
U G G  12-2000: Guidelines for tbe requirements for the competence of reference materials producers 
ISO/REMcQ N28Q 
Materia1 Source: 
At1 anaIytes and matrix materials are obtained and verified by SPEX CertiFmp from preqodified vendors a per IS0 9000 
guidelines. Vendor idtntificafjans are proprietary, however SQUI-CCS of all materials used in the preparation and testing of 
SPEX ChtiPrep C W  are tracked and demented. For fnrther infomation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat €om or d ik td  s d y  with m&x of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the dih~ent must be compatible with all c d f i e d  anslytes and contain 
stabilizns appropriate for tbe period of iatended use, The CRM cm also be used as B spike or with a spike, again with 
appr~prhte compati%iMy mnsiddons. All solutions should be tbomghIy mhd,  by shaking, prior to ut and never 
pipetted directly fiom the bottle. All surfaces that come in contact with the solution musl be tho~oughly cteaoed and 
leached prior to use. Dilutions should be peafomed only with Class A volumesic glasmvwe, 
Method of Preparation: 
Clean haborntory procedures rmd techniques have been used througzlout the preparation. A II materials, equipment, 
analfical iastrUmcntation and personnel have been qualified prior to use. Tho highest purity acids applicable, I8  megohm, 
doubic deionized water, acid-Itached triple-rinscd batUes, and Class A glassware have been used in a11 preparations. 
Humogeneity : 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO NZ80 
and ASTM D6362-98 Appendix x2. Randam, replicate samples of the find, packaged material have been analyzed for the 
certified values by procedures consistent witb tbe intended we of the CRM. 
The mathematical expression kdrn G employed to determine the sampling site 
S = relative standard deviation in % for one component of the sample. fie. The sub-sampling uncertainty) 
rn = the subsampling mass 

determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on tbc reverse of this document is at the 95% level of confidence and can be expressed as 
X - x+/-U where X =Tme value (Labeled Value>, U- Expanded uncertainty 
U = h  when k 2  is the coverage fixtor at tbe 95% confidence level 
u, is obtained by combining the mdividd element standard uncertainty components ui and u*. 
Ccmcatiion Traveler Report: 
All certified values reported were derived fiom Traveler Report (Spex Cuziprtp’s traceability documentation) identified by 
the lot number of this C l W  For m e r  infmarion contact CRM Sales. 
Legal Notice: 
SPEX C t r e p  reference materials arc not for any cosmetic, drug or household application and are to be used only by 
qualified individuttls who are trained b appropriate pmcedura. No claims against SPES CertiPrep, Inc. of any kind 
whatsoever, wbctbcr based on breach of w m t y ,  alleged negligence, or otherwise, with respect to $lis RM shall be greater 
than the purchasa price. In no event shall SPEX CertiPrep, hc. be liable for any loss of profits or any incidmtd, special, or 
consequeotial damages, 

ASTM Guide D6362-98 

* maps of subsample necessary to ensure a relative sub-sampling error of 1 % (68% confidence IevcI) in a single 

- 



Catalog Number: PJLI2-2Xf2y Lot NO. 10-12LI 
Description: 1000 mg/L Lithium 
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 insbumentation 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. 

Certzed Value: 997.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceablle to: 

The CRM is prepared gravimetrically using high pur@ Lithium Carconate Lot# 03021A. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

+/- 3 mgk 
N S T  S r u l 3  129a 

Classical Wet Assay: 997 mg/L 

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

Instrumentation Analysis By ICP spectrometer: 998 mgL 
I[!n certiqed, Prpperties.: \?- * - -  

Density: 1.014 (ii~ 22.2 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg& Element mg/L 

A1 0.001 CU <0.001 , Pb <0.001 
As 4.00 1 Fe 0.007 Re <0,001 
Ag . c0.003 Ga 4.001 Rb a.001 
3 -4.008 In <0.001 Sr <0.001 
Ba 0.001 K 0.20 Sb 4.001 

Bi a 0 0 1  Mo a 0 0  1 Ti <O.OOI 
ca 0.017 Mg 4.00 1 TI <O.OoI 
Cr <0.001 Na 0.0 1 V <O.OOI 
Cd 0.008 Ni 4 0 0 1  zr -4.00 1 
co ~0.001 Zn 0.035 

Be <0.001 Mn <0.001 Si 0.007 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRU 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 tightfy capped and 
transported and stored under laboratory conditions. 

Date of Certification: _ _ .  'JbN '04 Certifying Oecer: /Vp kt,mA- 
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This Cettif'ied Refereace Material has been prepared md certified under an IS0 9001 system consistent with the followkg 
guides: 
Guide To The: Expnssion Of Uncertainty In Measurement 1995 
mJRACHElwcfTAC Guide: Quantiijhg Uncertainty in Analytical Measurement - Second Editian 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines fbr the production of reference materials. \ 

IS0  Guide 2 7025: Certification of reference materials, gentlral and statistical principlw 
IS0  Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements fm the competence of reference materials producers 
I S O m W  N280 
Material Source: 
A11 rutidytes and matrix materials arc obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of ail materials used in the preparation and testing of 
SPEX CextPmp CRMs are tracked and documented. Fur M e r  information coatact CRh4 Sales. 
Insfructions for Use: 
Prknary usage of this CRM is in neat form or dihted serially with matrix of a p u w  at OF 5 a t c r  than the purity of the 
original matrix solutioa If dilution is required the dilneat must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All sohttions should be thoroughly mixed, by shaking, prior to use and never 
pipetled directly h m  the bottle. Ail surfaces that come kn contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
i d y t i c a l  instrumentation and persome1 have bcm qualified prior to use. The highest purity acids applicable, 18 meguh, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Ho rnogeneity : 
The Homogeneity ofthe CRM has been c o n k e d  by procedms consistent with IS0 guide 17025, TSO/REMCO N280 
d AS1W D6362-98 Appendix X2. Random, replicate samplad ofttre hI, packagzd matmi21 haw tsen-zudypd for ++ 
certified values by procedws CQIlsiStcnf with the intended use of the C M .  
The mathematical expression l p s b  is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (it. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k= mass of sub-sample necessary to enswe a relative sub-sampfmg cmr of 1% (68% confidence level) in H single 
determbatiun 
Statistical estimator and Confidence limits: 
The certified vdue 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True vahae (Labeled Value), U= Expanded uncertainty 
U=ku, where b 2  is the coverage factor at the 95% confidence level 
u, iS obtained by combining the individual element standard uncertainty compoocnts and u, dC$ 
Certification Traveler Report: 
All certified values reported were derived fkm Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot m b e r  of this CRM. For further infmation contact CRM Sales. 
Legal Notice: 
SPEX CerriPrep reference materials are not for any cosmttjc, drug or household application and a n  to be used only by 
qualified individuals who are trained in appropriate procedures, No claims against SPEX CertiPrcp, h e .  of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with .respect to this RM shan be greatw 
thm the purchase price. In nu evest SbaU SPEX CertiPrep, he. be liabie for any loss of profits or any incidental, special, or 
consequential damages. 

' 

.' 
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Catalog Number: Lot No. 10-74hm 
Description: 1000 mg/L Molybdenum 
Matrix: €I20 

IXS ASSURANCE @ certified reference materia4 CRM, is intended primariry for use as a 
calibration standard or quality COntroI standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XIRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 998 mgl I, 
Uncertainty Associated with Measurement= +/-3.omg/xI 
Certified Value is Traceable to: MST SRM #3 134 
The CRM is prepared gmvbetrically using h@~ (NH4)6Mo7(0)24 Lot# 03011C.The 
certified value listed is the average of values obtained by classid wet assay and ICP spectrometeT analysis 
Refer to side 2 for details of measurement uncertainties, 
Classical Wet Assay: 998 mg/L 

Instrumental Analysis by ICP spectrometer: 
Uncel.tified Properties: 

999 m f l  

Dew@: 0.9989 @ 23.7 Degrees Celsius 
Trace Metallic Xmpurities in the Actus1 Soluaon via ICP / ICFMS Analysis: 

Element mg/L Element mg/L Element m&n, 

Al 0.002 cu 0.003 Pb 0.002 
As 0.04 Fe 4 . 1 0  Re 0.03 

a.001 Ga 4l.001 Rb a.001 
B 4.006 In 4.001 Sr Q).QOI 
4 
Ba 0.001 K 0.01. Sb 0.005 
Be a 0 1  Li G.001 Si 4.50 
Bi <0.001 Ms 0.10 Ti 0.004 
ca 0.01 h4n 0.001 TI a.001 
Cr a.002 Na 0.007 V 0.003 
cd 4.10 Ni <0.001 zr 4.001 
CO 0.002 zn 0.009 

Balances are calibrated regularly with weight sets tracesble tu NlST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-US% of the certified concentmtim mchsive of uncertStinty 
of measurements and other effects, such as trsnSpiration losses, for a period of one year h m  the 
date of d c a t i o n .  This guarantee is v d d  only when the material is kept tigMy -ped and 
transpod and stored under laboratmy cwdjticms. 

. certifying officer: l V a * k O c i ; -  #I ' b 4  Date of Certification: 

Q 2000 SPEX CertiPrep, Inc. 
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This Certified k€mnce Meterial has been prepared and certified under an IS0 900 1 system consistent with the foUowjng 
guides: 
Guide To The Dcpmion Of Uncclrtaitty In Measurement I995 
EURACH[EM/CITAC Guide: Quant8yiP.g Uncertainty in AaaEytical Measurement - Second Edition 

fSO Guide 34: Quatity system guidelines for the production of refme materials. 
IS0 Guide 17025: Certification of reference matttials, gmed and statktical principles 
IS0 Guide 3 I: Conttnts of certificates of tefmrm materials 
NIST Ttchniccrl Note 1297 
U C - G  12a2000: Guidcbes fbr the requirements for the competence of reference materiais producers 
I S ~ C o N 2 8 0  
Material Source: 
AI1 analytes and matrix materids are obtained and verified by SPEX CertiPrep fiom pre-qualified vendors as per IS0 9000 
guitieiines. Vendor identifications arc proprietary, however sources of all materials used in the preparation and testing of 
SFEX Cwtiprep CRMs an tracked and d a c u m d  For further infomatim contact CRM Sales. 
Instructions for Use: 
Primary of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
Original matfix soltrtion. If diiution is required the fluent must be compatible with a11 certified anaIya~ and contain 
stabiliuzs appropriate for the pcriod of intended use. The CRM c811 also be used aa a spike or wi$l a spike, again with 
appmpiate compatibility coz1sidwBtions. AU sohttions should be thoroughly mixed, by shaking, prior use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be tboraughly c t m e d  and 
leached prior to ut. DWicms should be @'cd only with Class A volumetric glassware. 
Method o f  Preparatioa: 
Clem iaboratory procedures atld techniques have betn used throughout the prepamtion. All materials, equipment, 
andflcaf ihstmmemtation and pasonntl have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid4eachc.d triplt-rinsed bottles, and Class A glasswone have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CR.M has been confirmed by proceduns consistent with IS0 guide 17025, ISo/REMCO N280 
md ASTM D6362-98 A p d k  X2. Randoar, replicate samples ofthc fmf, packaged material have been analyzed for the 
certified values by procadurts ccmdstmt with the intended use of the C U .  
The mathematical expression kp=s?n is employed to determine the sampling size 
S - relative standard deviation in % for one component of the sample. (it. "be subsampling uncerthty) 
M - the sub-sampbg mass 
k, = m w  of sub-samplc necessary to ensure a relative sub-sampling error of I % (68% confidence level) in a single 
determination 
Statistical estimator and ConECdence limits: 
The certified vafttt 'x' Iistec? on the reverse of this document i s  at the 95% levcf of confidence and can be expressed as 
X = x+/-U where X =The d u e  (Labeled Value), U= Expanded uncertainty 
u-ku, where k 2  k the cowrage factor at the 95% cadidence level 
U, is obtained by combining tbe individual element standard uncertainty c~mponents us and u, dZut 
Certification Traveler Report: 
All certified values rcpwtcd were dcrived frclm Trawler Report (Spex CertiPrcp's traceability docurncnb-tion) identifled by 
the lot number of ttriS CRM. For kther information contact CRM Sales. 

SPEY Cartiprep reforeace materials are not for any cosmetk, drug or household application and are to be used only by 
qualified individuals who are trained in apprOpriat0 procedures. No claims against SPEX Cerb'ptep, hc. of my kind 
whatsoevw, whether based on b r d  of wananty, dlegcd negligence, or otherwise, with respect to this RM shaIl be greder 
than the purchase price, In no event shall SPEX WPrep ,  hc. be liable for any loss of profie or any incidental, spacial, or 
consequerrtial damages. 

A S W  Guide D6362-98 

- 

Legal Notice: 
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Catalog Number: BLP9-2X/2Y/2T Lot No. 9-15Of 
Description: I000 rngL Phosphorus 
Matrix: I320 

, .  
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, DCf, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM md other methods 
relevent to the certified properties listed below. 
Certified Value: 1002.5 m a  
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity (NH4)€€2(P04) Lot# W1002B . The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1003 mg/L 

Metbod: Precipitation using Magnesia Mixture. Filter, ignite, and weigh as Mg2P207. 

Instrumentation Analysis By ICP spectrometer: I002 rn@ 
Uncertified Properties: 

p j i i  7 

F't h; 5 
. i i  . h t Z  

$iJ i t +:,. 

i .  ; : i  
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; ! i t  +/- 3 mg/L 
NIST SRM 3 139a 

Density: 0.9996 @ 24.0 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

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

AI 0.002 CU a.001 Pb a.001 
As 0.00 1 Fe 4).001 Rb a.001 
Ag dl.002 Ga 4.001 Re <0.001 
B -=0.002 In <O.Ool S?l c0.001 
Ba 4.001 K 0.006 Sr <0.001 
Be <0.001 Li 43.001 Sb 0.004 
Bi -=moo 1 Mg c0.00 I Ti 0.004 
Ca 0.004 Mn <0.001 n <O.OOJ 
CJ <0.008 Mo c0.00 I V 4.006 
Cd <0.001 Na 0.003 zr <O.OOt 
co a00 I Ni a.00 I zn 0.07 

Balances are calibrated regularly with weight sets traceable to NlST fc32856, #32857 and others. 
This CRiM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measuments and other effects, such as transpiration losses, for a period of one year fiom the 
.date of certification. This guarantee is valid only when the material is  kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: (JCT - 2003 Certifiing Officer: M u  

8 2000 SPEX CertiPrep, Inc. 
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This Certified Rcf-ce Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
E W C W C I T A C  Guide: Quzlatifying uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidc2ines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materids, general and statistica1 principles 
I S 0  Guide 3 1: Contents of certificates of reference materials 
NET Technical Note 1297 
UC-012-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX Cei.tiPrep from pmqualifid vendors as per IS0 9000 
guidelines, Vendor identifications are prop~etary, however sources of alt materials used h the preparation and testing of 
SPEX CertiPrep CRMS arc tracked and documented For further in€ormaticm contact CRM Sales. 
Instructic~ns for Use: 
Primary q e  of this CRM is in neat form or diluted serialIy with matrix of a purity at or greater than the purity of the 
or@nal matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as 8 spike or with a spike, again with 
appropriate cornpatiiifity considemths. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly h m  the bottle. AX1 surfaces that come in contact with the solution must be thoroughly clean& and 
leached prior to use. Dilutions should be performed only with Class A volumetric gtassware. 
Method o f  Preparation: 
Ckar~ laboratory procedures and tEchniques have k e n  used thvghout the preparation. A11 materials, quipment, 
andytical h m c n t a t i o n  and personnel have been qyalified prior to use. The highest purity acids appIicable, 18 megohm, 
double deionized water, acid-leached triplc-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the fmal, packaged mattrial have bean analyzed fur the 
certified values by pocedurw cunsistent with tbe intended use of the CRM, 
The mathematical expression k p s k  is employed to detmine the sampling size 
S = relative standard deviation in % for one componant of the sample. (je. The subsampiing uncertainty) 
rn = the sub-sampling mass 
tC, = mass of sub-sample necessary to mure a relative subsampling enor of 1 % (68% confidence level) jn a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U whcte X -True value (Labeled Value), W= Expanded uncminty 
W..ku, where k=Z is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uacatainty components ui and u, &hi: 
Certification Traveler Report: 
All certified values rqorttd were derived fmm Traveler Report (Spa CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertipreP reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate proccdmcs. No claims against SPEX CertiPrep, Inc. of any kind 
whatswvcr, whether based on breach of warranty, alleged negligence, or otherwise, with .respect to this RM shaIl be geater 
than the purchase p r h .  In no event shall SPEX Certi'prep, Ioc. be liable for tiny loss of profits or any incidental, speck& or 
consequential damages. 

ASTM Guide D6362-98 

* 

203 Norcross Avenue Metuchen, Nj 08840 USA 

CRMSales@spexcsp.com www.spexcsp.com 
Always Providing Superior Quahy. . Unparalleled ServicerM 

732-549-71 44 1-8004AB-SPEX Fax: 732-603-9647 

@ 2 0 0 0  SPEX CertiPreo. Inc. 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com
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The CRM is prepared ptVh%kally ushg hkh p w  ("H4)2SzF6 Lot## 02021D.The t 
certified vafue fisted is the ewerage of values obtained by classical wet assay and ICP spectrometer analysis 

. I  6 j : f i !  
Refer to side 2 for details of measurement noeertaintk~~ 
Classicd Wet Assay: 997 mg/L 
Method: precip&im usina, ~mnaoniurn Molybdate and 8-Hydmxy Quinoline. Filter, dry, and weigh as 

(CPH70N)Q(H4)[Si(Mo 12040) J 

Instrumentation Analysis By ICP spectrometer: 1000 mg/L 
Uncef led  Propedes: 

Density: 1.010 @ 26.5 Degrees Celsius 
Trace Metallic Impurities in the Actaal Solution via ICP / ICPMS Analystlis: 

Elemeat mg/L Element mgflL Element mf& 
Al 0.002 cu a.001 Pb Q.001 
As a.001 Fe 0.020 Rb a.001 

4).001 Ga 4.001 RE G.001 
Gl.00 1 

4 
B Qt.003 In co.001 Sr 
B% a.001 R <0.010 Sb 0.03 
Be 4.001 Li 4l.001 Ti <0.001 
Bi <0.001 M& 4.001 TI 4.001 
Ca 0.01 8 Mn 41,001 V 4.001 
Cr 4.002 MO 41.001 zr 0.05 
Cd a.001 Na 0.02 zn 0.06 
co 4.001 Ni 0.001 

Balances are a l i i  regularly with weight sets traceable to NXST #32856, #32857 and otbm. 
This CRM is pamteed stable to +/-0.5% of the certified cmcentration inclusive of uncwtainty 
of measurements aad othcr effects, such 85 transpaon losses, for a p&od of me year fhm the 
date of Certificatim This guarant0e is valid only when the m t d  is kept tightly capped and 
trarrsported and stored mder laboratory conditions. 

c e m g  officer: N= M d r G k O c i  ALE '03 
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This Certified Reference hhtwial has been prtpared and certified under an IS0 900 1 system consistent with the follwing 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide; Q m W g  Uncertainty h Andydcal Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality systcm guidelines for the production of reference materhh. 
IS0 Guide I7O25: CMtifiCation of refereace rnattrids, gcned and statistical principles 
IS0 Guide 3 1 : Contents of cewcaks of reference materials 
NET Technic4 Note 1297 
UC-G12-2000: Guidchts for the requirements for the competence of re€mnce materials producers 
ISO/REMCo N280 
Material Source: 
AI1 anatyteS and matrix materids are obtained and verified by SPEX Cwtifrep from pro-qualified vendors as per IS0 9000 
guidelines. Vendor idcntificsxioos are proprietzry, however sources of all materials used in the preparation and Wtiug of 

Instructions for Use: 
Primary usage of this CRM is in neat form or diuted d y  with matrix of a pur@ at or greater than &e plniry of the 
otiginal matrix solution. If dilution is required the dilueat must be cornpatile with all certified andytes and contain 
stabiliztns appropriate for the pcriod of intended ut. The  CRM can dso be USMI asi a spike or with a spike, agab with 
appprlate compatiiiiity considdons. All SOMORS should be tlwuughb mixed, by shaking, prior to we and never 
pipcad directly fiom the b o t h  AI1 mfaccs tbat come in contact with the solution must be tborou$bly cleaned and 
leached prior to use. DiIutiws should be performed only with Class A v o h c t r i c  glassware. 
Method of Preparation: 
Clean khratory procedures and techniques have been used thmughout the preparation. AI1 materials, equipment, 
d y t i d  hmmenration and pclsonncl have been qual3cd prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached ?ripiednsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been canfkmed by procadures consistent with IS0 guide 17025, ISO/REMCO N28U 
and ASTM D6362-98 Appendix X2, Random, replica samples of the final, packaged material have been analyzed for the 
catificdwdues by procedures cansistcnt with the intended use of the CRM. 
The mftthematical expression k&n is employed to determine the sampling sire 
S = rewve standard deviation in % fcn: one component of the sample. (ie. The sub-sampling uncertslnty) 
rn = the sub-sampling mass 
k, m w  of subsample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) jn a single 
determination 
StatkticaI estimator and Confidence limits: 
The cfTtifiea value 'x' listed on the reverse of this document is a! the 95% level of confidence and can be expressed as 
X = x+/-U when X =?'me value (Labeled Value), 'cf.. Expaoded uncertainty 
U=h where kr2 is tho covmge factor at the 95% confidence level 
u, is obtained by combhing the individual eltment standard wlcCrtainty components us and u, qEuj2 
Certification Traveler Report: 
All certified vdues r e p o d  were derived frcrrn Traveler REport (Spa CertiPrep's traceabiliv documentation) identified by 
the lot number of this CRM. For farther Manohon contact CRM Sales. 
Leg4 Notice: 
SPEX C & t i h p  re€krace materials are not for any cosmetic, drug or household application and are to be used only by 
qualified hdividuals who me trattlcd in appropriate procedures. No claims against SPEX CtrtiPrcp, Inc. of any kind 
whatsoever, whether based un breach of warranty, alleged negligence, or otherwise, with respect to RM shall be g w  
thai the purchase price, In no went shaU SPEX CGIfiprcp, Inc. be liable for my loss of profits or any incidental, spechJ or 
consequential damages. 

CertiPq CRMs an tracked and documestcd, For further information contact CRM Sales. 

\ 

- 
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Catalog Number: PlXB-2X/2Y/2T Lot No. 10-3833 
Description: 1000 mgK Titanium 
Matrix: H20/ 024% F- 

This ASSURANCE @ certified reference material, CRM, is intended primarily fa use 85 a 
calibration standard or quality control standard for inorganic sp&oscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed h USEPA, ASTM and other methods 
relevent to the certified properties listed below. 

Certified Value: 1001 mg/L 
Uncertainty Associated with Measurement: 3.OmgL 
Certified Vatue is Traceable to: 

The CRM is prepared gmvimetricalEy using high Prnity W4)2TiF6 Lot## 02021E.The 
certified value listed is the average of values obtained by classical wet assay md 1CP spectrometer analysis 
Refer to side 2 for details of measurement: uncertainties. 
Classical Wet Assay: 1003 m& 

h!Mmd: hecipitation using Ammonium Hydroxide. Fitter, ignite, and weigh as Ti02. 

Instrumentation Analysis By ICP spectrometer: 999 mg/L 
UneertEed Properties: 

NlST SRM #3 162a 

Density: 1 .OO 1 @ 22.5 b p s  Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / I c f M S  Analysis: 

Ekment mg/t Element mg& Element mg/L 

Al 0.006 cu co.10 Pb <0.001 
As Ul.001 Fe <0.01 Rb <0.001 
Ag 4.001 Ga ~ 0 . 0 0  1 ]Re 4 . 0 0 1  
13 0.003 In co.00 1 si 0.52 
Ba <0.001 K 4.01 Sr 0.001 
Be 4.001 Li <0.001 Sb 4.001 
Bi <0.001 Mg <o.oo 1 TI <0.001 
Ca 0.0 13 Mil a.00 1 V 4.l.001 
cr a.003 Mo CQ.001 i!i 0.01 
Cd <0.001 Na 0.02 zn 0.03 
co 0,002 Ni 4.00  1 

Balances are calibrated regularly with weigh? sets traceable to MST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified ccmmtratkm inctusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year fiom the 
date of certiiication. This guaramx is valid d y  when the matwid is kept tigntly capped and 
transported and stored under laboratory conditions. 

pJg '03 
Date of certification: certifying mcer: IV- 
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This Certified Refmnce M&~RI has been p r c p d  and certified under an IS0 90Qt system consistent with the foUowing 
guides: 
Guide To Tha Expression 0f'Unc-V In Measurement I995 
EURAmWmAC Ouide: QullzltIfying UncettabQ in Andytical Measurement - Second Edition 
ASTM h i d e  D6362-98 
I S 0  Guide 34: Qudity system guidelines for &e production of reference materhb. 
IS0 Guide 17025: Cersification of reference materials, general and sWical principles 
IS0 Guide 3 1: Contents of certificates o f  reference materiais 
NTST Technical Note 1297 
ILAC412-2#U: Guidelines for the requirements for the competence of re€erence materials producers 
ISo/REMCo If280 
Material Source: 
AII andytes and matrix materials m obtained and verified by SPEX CettiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor ihtificstions BIY: proprietary, however sourcos of all materials used in the preparation and testins of 
SPEX Cwtiprep CRMs are tracked and documented, For fiuttha hfonnetim contact CRM Sales. 
instructions for Use: 
Primary usage of this CRM is m neat f m  or dilzrted s a y  with m&h of a purity at or greater than the purity of  the 
originalmairk sotution. If dilution b required the diluent must be compatible with dl certified analytes and contain 
stabifi#ts appropriate for the period of intended we. The CRM can &o be used as a spike ur widf t spike, again with 
appropriate compatibility considerations. Au, solutions should be thoroughly mixed, by shaking, prior to use and never 
pipettcd directly from the bottle. All surfhces that come in contact with the sdution must be thoroughly cleaned and 
leached prior to use. Dilutions should be pdomed on& with Class A volumetric gfassware. 

Clem laboratory procedures and techniques have been used throughout the preparation, AH materials, equipment, 
anafYticBf h m e n t a t i u n  and persoonel have been qualified prior to we. The highesr pur@ acids applicable, 18 mego& 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedures consistent with IS0 guide 17025, I S O m C O  N280 
and ASTM D6362-98 A p d i x  X2. Random, repl iw samples of the final, packaged material have been analyzed for the 
certified values by procedures consjstcnt with the intended use of the CRM. 
The mathematical exps ion k,-& is employed to determine the sampling size 
S - relative standard deviation m % for one c m p m m  of the sample. (it. The sub-sampling uncertainty) 
m = the sub-sampling mass 

d e t m  ination 
Statistical estimator and Confidence limits: 
The certifkd value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X - x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U - k  where k 2  is the covcwgc fixtar at the 95% confidence level 
U, is obtained by combining the individual clement standard uncertainty components ui, and u, dEq2 
Certification Traveler Report: 
All certified values reported were dorived fiom Travcier Report (Spex CertiPrep's traceability documentation) identified by 
the lot namber of this CRM. For furthtr infwznation contact CRM Sales. 
Legd Notice: 
SPEX CertiPrep refereme materials are not for any cosmetic, drug or household application and m to be used only by 
qualified individuals who are trained in appropriate prrrcedures. No claims against SPEX CwtiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, ur otherwise, with respect to this RM shall be greater 
than the purchase price. In no went shaU SPEX CertiPnp, Iac. be liable for any loss of profrts or any incidentat, special, or 
consequential damages, 

' Method of Preparation: 

= mass of sub-sampia necessary to t l l f l ~ e  a relative subsamplhg emor of 1 % (68% confidence level) in a single 

*' 

I IS09001 
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Catalog Number: PLSR2-2XCW2T Lot NO. 9-166SR 
Description: 
Matrix: 2% HN03 

1000 mg/L Strontium in 2% HN03 

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

+/- 3 mg/L 
NIST SRM 3 153a 

The CRM is prepared gravimetrically using high purity Strontium Carbonate Lot# 02001B. 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 mgL 

Nkthod: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 
NIST SRM #928. 

Instrumentation Analysis By ICP spectrometer: 1003 mg/L 
UncertiFted Properties: 

Density: L O ~ O  a 22.7 ~egrees  Celsius 
Trace Metallic Impurities in the Actual Solution via ICP 1 ICPMS Analysis: 

Element mg/L Ekment mg/L Element mg/L 
A1 0.02 cu 4.001 Pb <o. 00 1 
As <0.001 Fe 0.001 Rb <o,oo 1 
Ag a.002 G% <0.001 Re <0.001 
B 4l.003 In <o,ooi Si 0.043 
Ba 0.008 K 0.10 Sb <o.oo 1 
Be 40.00 1 Li 0.007 Ti <o. 002 
Bi <0.001 Mg QI.003 T1 €0.00 1 
Ca 0.0 14 Mn <0.001 V 4 . 0 0  I 
Cr 0.001 Mo a.00 1 Zr <0.001 
Cd -=O.oOl Na 0.0 1 Zn 0.04 
co  co.00 1 Ni 4l.00 1 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This g u m t e e  is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: 
. - 1; 2@3 

Certifying Officer: N. a- 

i :  

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 
relevent to the certified properties listed below. f !  
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the folXowhg 

Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC mide: Quantifjhg Uncertdnty in Analyticai 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 materiais, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of refmnce materials 
MST Technical Note 1297 
XAGG12-2000: Guidelines for fhc requirements for the competence of reference materials producers 
ISO/REMCO N280 
Materia! Source: 
AI1 analyta md matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor idtntifications are proprietary, howevcr sources of all materiais used in the preparation and testing of 
SPEX CertiPrep CRMs am tracked and documented, For further infomation contact C W  Sales. 
Instructions for Use: 
Prhary usage of this CRM is in neat form or diluted serially with matrix o€a purity at or greater than the purity of the 
original matrix solution. If dilution is required the dituent must be compatible with all certified anelytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with B spike, again with 
appropriate compatibility considerations. AII solutions should be thoroughly mixed, by shaking, prior to use and ncvcr 
pipetted directly fhm the W e .  AI1 surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be perfomed only with Class A volumetric glassware. 
Method of Preparation: 
C h n  laboratory procedum and techniques have been wed throughout the preparation. A11 materials, quiptnent, 
analytical instrumentalion 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 o f  tbe CRM bas been confirmed by procedures consistent with IS0 guide 17025, ISO/MMCU N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed fw the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression kps?n is employed to determine the sampling size 
S - relative standard deviation in % for one component of the sample. (it. The sub-sampling uncertainly) 
rn = the subsampiing mass 
& mass of sub-sample necessary to ensure a relative sub-sampling error of I % (68% confidence level) in a single 
determbation 
Statistical estimator and Confidence b i t s :  
The certified value 'x' fisted on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U whcte X =True value (Labeled Value), Us Expanded uncertainty 
W=ka, where k=2 is the coverage firctor at &e 95% confidence level 
u, is obtained by combining the hdividuaf element standard uncatahv components u1 and u, &q2 
Certification Traveler Report: 
All certified values reported were derived fkom Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further Mormatioa contact CRM Salts. 
Legai Notice: 
SPEX CertiPtep reference materials sty: not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate p r m .  No claims against SPEX CtrtiPrep, Inc. of tlny ktnd 
whatsoever, whether based on breach of warranty, aIleged negligence, or otherwise, with respect to this RM shall be peter  
than the purchase price. fn nu went shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, s p d l ,  or 
consequential damages. 

guides: 

- 
L. 

CEiTiPFp 
203 Norcross Avenue Metuchen, NJ 08840 USA 

f i ~ l - 8 O O - l A B - S P E X  Fax: 732-603-9647 

Q 2000 SPEX CertiPrep, Inc. 
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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: 1003 mg/ L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetricdly using high purity Tin Metal Lot# 05021C. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer anaiysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1004 mg/L 

Method: Precipitation using Ammonium Hydroxide. Filter, ignite, and weigh 8 s  Sn02. 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

+/-3 .Om& 
NiST SRM 3 16 1 a 

1001 mgl L 

Density: 1.034 @4.8C Degrees Celsius 

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

Element mg/L Element mg/L Element m g 5  

AI 0.003 cu 0.00 1 Pb 0.004 
As 4.20 Fe 0.18 Rb a00 1 

0.006 oa <O.OO 1 Re <o. 00 I 
B Q.002 In 0.05 Si 0.20 
Ba 0.004 K 4.20 Sr a. 00 1 
Be -=O.QOl Li <0.001 Sb 0.003 
Bi <0.001 Mg 0.004 Ti 0.009 
Ca 0.02 Mn 0.003 T1 4.00 1 

Cd . 0,002 Na 0.02 Zr 4l.00 t 
CO 0.007 Ni 0.06 Zn 0.05 

Cr 0,oz MO <O.OOl V c0.40 

BaJances are calibrated tegdarly with weight sets traceable to N E T  fc32856, #32857 and others. 
This CRM is guaranteed stable to +I-0.5% of the certjfied concentration inclusive of uncertainty 
of measurements and other effects, such as transpkation losses, for a period o f  one year &om 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: '04 Certifying Officer: /V. a- 
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This Certified Reftrence Matmid has been prepared and certified under an IS0 9001 system consimnt witb the following 

Guide To The Expression Of Uncertainty h Measurement 1995 
EURACWEMICITAC Guide: Quantifying Uncertainty in Anatyticaf Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines €os tha production of rcfmnce materials. 
IS0 Guide 17025: Certification of reference materials, p e d  and statistical prin&ples 
I S 0  Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-G12-2000: Guidehes fix the requirements for the competence of reference materials producers 
ISmEMW N280 
Material Source: 
AI1 andytes a d  matrix materials are obtained and verified by SPEX CertiF'rep f h m  prtqualificd vendors as per IS0 9OOO 
guidelines. Vendor identifications am proprittary, however sources of all materials used in the preparation and testing of 
SPEX CertGbp CRMs am tracked and docmattxi. For further infomasion contact CRM Sates. 
Instructions for Use: 
Primary usage ofthis CRM is in neat form or di1ubd seriaffy with matrix of& purity at or grew than the purity o f  the 
OrigLral rnaaix solutloa. If dilation i s  raquired thc diltleat mtlst be compatible with all cdfied Bnalytes and coatain 
stabilken ~propx5at.e for the period of intended use. The CRM can also be wed as B spike or with a spike, again with 
approPrate comp&%ility coxwiddons. AU whztions should be thomghly mixed, by shakinb prior to nsc and never 
pipetted dirsctly fibm the bottle. All mrfkca &at come in contact with the solution must be tfioroughly dcaaed and 
leadred prior to wc. Dilutions should be p d m e d  anly with Class A volumetric glasswm 
Method of Preparation: 
Clean hiburatwy procedures and techuiques hava been used h g h o u t  the prepmtion. AI1 materials, equipment, 
d*cal  hutrumentation and pcrsomel have befin qualified prior tu use. Tfrt highest purify acids appEcable, 18 megohm, 
double deionized water, acid-leached triple-rinscsd bottles, and Class A glssswate have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has bcw CODfjtmbd by procedures consistent with IS0 guide 17025, ISOREMGO N280 
and ASTM D6362-98 Appendix X2. Randam, nplicate sampfw of the final, packaged material have been analyzed for the 
certified VaJUes by procedures consistent with the intended us8 of the CRM, 
The mathematid nrprtssion lGafn is employed to & m i n e  the sampling size 
S = relative standard deviation in % for one compsnEnt ofthe sample. (ie. The subsampling uncertainty) 
m =the sub-sampling mass 
b=rnsss of sub-sample necessary to ensure a relative subsampling error of 1% (68% confidence level) in a sin@ 
detemination 
S t a W d  estimator and Confidence limits: 
The certified value 'x' listed on the r e m e  of dtis document is at the 95% level of confidence and can be expressed as 
X - x+/-U where X =flue value (Labeled Value), U= Expanded uncertainty 
u.Lka, whtrc k..2 is the coverage fbtor at the 95% confidence Iwel 
u, is obtrrinsd by combining the individual elemant standard uncertainty components q apd u, hut 
Certification Traveler Report: 
An d e d  values reported were derived fkom Tmvelcr Report (Spex CertiPrep's traceability documentation) identified by 
the lat munbcl dW CRM. For further .information contact CRM Sales. 
Legd Notice: 
S E X  CertiPrep refwwce rnaterkb are not €or any cosmetic, drug or household applicPltion and are to be uwd only by 
qua2Scd individuals who are trained in apprgwiatC prooedures. Nu claims eainst SPEX CcrtiPrep, Inc. of any kind 
whzhsoevcr, whetber based 011 breach of warranty, alleged negligeace, or otherwise, with .respect to this RM shall be gca-ter 
.than the pmchase prict. In no event shall SPEX CertiPrep, bc. be liable for any loss of profits or any incidental, special, or 

guides: 

AS'M Guide D6362-98 

0 

- 

consequential damages. 
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Method: EDTA titration using Xylenal Orange as indicator. EDTA standardized against Pb(N03)2 MST I 

Instrumental Anabsis by ICP spectrometer: 
Uncertified Properties: 

1002 mgX, 

Element mg/L 
AI 0.006 
As 4.001 
43 <0.001 
B a.003 
Ba 4,001 
Be 4l.001 
Cd 4).OOf 
co 41.001 
Ca 0.006 
Cr 4.00 1 

Element mg/L 
CU 0.002 
Fe 0.00 1 
Ga 4.00 1 
ID a.001 
R 0.002 
Li 4 .00  1 
Mn 4).001 
M O  4.001 
Mg 0.002 
Na 0.009 
Ni 0-001 

Element mg/L 
Pb 0.009 
RC 4.002 
Rb a.001 
§r 4.001 
Sb 0.002 
Si 4.01 
Ti 4.001 
TI 4.001 
V dl.001 
Zr 4.001 
zn 0.0 1 

63 2000 SPEX CertiPrep, Ine. 



This Certified Referenee Material has been prepared and catifted under an IS0 900 I system consistent with the €oIlowing 
guides: 
Guide To The Expression Qf Uncertainty In Measurement 1995 
EmCM.=M/CTTAC Guide: Quantifying Un- in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the produchn of refercnw materials. 
IS0  Guide 17025: Certification of refereace materials, general and statistical principles 
IS0 Guide 3 I: contents of certifcates of reference materials 
NET Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMcO "280 
Material Source: 
AU anafyks and matrix marrials arc obtained and verified by SPEX CertiPrep &om prequalified vendors 8s per IS0 9000 
guidelhes. Vendor identifications arc pmpdctary, however sources of all materids used h the preparation and tesfbg of 
S E X  CertiPrep CRMs are sacked and documented, For fwtheT information contact ClRlM Sates. 
Instructions for Use: 
Prbnmy usage of this CRM is in neat fm or diluted serbUy with matrix of a purity at or water than the purity of the 
Origind I'natrix solUtion. ff dilution k required the dilnent mast be compstib1c with dl cdfied andytes and contain 
s t a b i h  approprfate forthhe period of intended use. The CRM cm afso &e used as a spike or witb a spike, Eigain with 
appropriate compatibility cowidarations. All solutions should be &oraughly mixed, by shaking, prior to use a d  never 
pipctted directly from the bottle. AD surfaces &at come m contact wirh the S O I U ~ ~ Q ~  must be thoroughly cleaned and 
leached prior to use. Dihtions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clem laboratory procedures and techniques have been used throughout the preparation. All materials, equipment 
a n a f y t d  &rumentation and pcnonnel have been qtralified prior to use. The highest purity acids applScable, 18 megohm, 
double deionized water, acid-leached tr ip lebed  bottles, and CIm A glassware have been used in all preparations. 
Eom ogeneity : 
The Homogeneity oftbe CRM has been confirmed by procedures consistent with IS0 guide 17025, ISOIREMCO 'M280 
and ASTM D6362-98 Apprxrdix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistnrt with the intended use of the CRM. 
The mathematical expression kps2m is employed to determine the sampling size 
S * relative standard deviation in % for one component ofthe sample. (ie. The sub-sampling uncertainty) 
m - the sub-samphg mass 
k,,= mass of sub-sample necessary to m r e  a relative sub-sampling error of 1 % (68% confidence leveI) in a shglt 
det mination 
Statistical estimator and Confidence b i t s :  
The certified vdut 'x' Wed on the revem of this document is at the 95% level of confidence and can be expressed as 
X x+/-U where X ==True value (Labeled Vahie], U* Expanded uncutainty 
U-ku, where b 2  is tha coverage facror at the 95% confidence I d  
u, is obtained by combining the individual element standard mcertahty components ub and u, ~XII: 
Certification Traveler Report: 
All ~eMed values reported were derived f b m  Traveler Rcpoxt (Spex CertiFrep's traceability documentation) identified by 
tbe lot nwnbtr ofthis CX?&I. For frnther information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrcp reference materials me not for any cosmetic, drug OT household application and are to be usbd only by 
qualified mdividuk who are trained in appropriate procedures. Nu claims against SPEX CertiPrep, hc. of any kind 
whatsoever, whetber based OTI breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be grtater 
than the purchase price. b no event shall SPEX CcrtiPrCp, hc. be Liable for any loss of profits or any incidmtd, special, or 
consequential damages, 

ASTM Guide D43 62-98 

" 



This M S - ~  @ certified reference material, CRM, is intended primarily f i  use as a 
calitrratian standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, A& ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
refevent to the certified properties listed below. 
Certified Value: 1000 mfi 
Uncertainty Associated with Measurement: +/-3.O@L 
Certified Value Is Tmceable to: 
The CRM is prepared pravimetrically using high purity La(N03)3-6H20 
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 uacertaintles. 
Classical Wet Assay: 1000 in@, 

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

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

NIST SRM #3 127a 
Lot# 03951B.The 

Density: 1.010 @ 22.3 Degrees Celsius 
Trace M-c hpnrities io the Actual Solution via ICP/ ICPMS Analysis: 

Element mg/t Element mfi Element mg/L 
Ce 0.02 Lu 4.00  1 Tb 4.001 
Ca 0.029 Mn <0.001 Tm ~0.001 m a.001 Mo 4.001 Ti a.001 
Er 4.001 Nd <0.001 Tb 4.001 
Eu 4).001 Ni 4.001 Ta 43.001 
FC 0.005 Na 0.01 T1 a.001 
Gd 4.001 Pr <Q.OOl V <O.OOl 
Ga 4.001 Rb 4.001 W 4.001 
Hf <0,001 sc 0.002 Y 4.001 
Ho 4.001 Sm 4.001 Yb 4.001 
In Q.001 ZX <0.001 

Balances are cal~hatd regularly with weight sets traceable to NZST #32856, #32857 and others 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertaitrty 
of measursments and other effscts, such 8s banspiration losses, for a period of one year from the 
date of certification. This guarttntee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Ca 2000 SPEX CertiPrep, lnc. 
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This Certified Reference Material has kea  prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: QuantiEying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guideha for the production of reference materials. 
IS0 Guide 17025: Certification of rcftrenw materials, general and statistical principtes 
IS0 Guide 31: Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOlREMCO N280 
Material Source: 
All ana&= and matrix materiaIs are obtained and verified by SPEX CertiPrcp from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX W r e p  CRMs are tracked and docwntnted. For further infomation contact CRM Sales. 
Instrnctions for Use: 
Primary usage of th& CRM is in neat form or diluted serially witb matrix of a purity at or greater &an the purity of the 
original matrix solution. If dilution i s  required tbt dilumt must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can dso be used as a spike or w.& a spike, again with 
appropriate compatibility considerations. All solutions should be thomughly mixed, by shaking, prior to use and never 
p i p e w  directly from tbe bottle. All surfaces that come in contact with the solution must be thorougldy cleaned and 
leached prior to use. Dilutions should be wormed only with CIass A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. AH materials, equipment, 
analfical instrumentation and persoanel have been quaIified pn'or 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 confumed by procedures consistent with IS0 guide 17025, ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed €w the 
certified values by proceduns consistent with the intended use of the CRM. 
The mathematical expression k=s?n is employed to determine the smpJing size 
S = relative standard deviation m % for one component of the sample. (je. "he sub-sampling uncertainty) 
m = the sub-sampling mass 

determination 
Statistical estimator and Confidence limits: 
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 =True vahte (Labeled Value), U- Expanded uncertainty 
U-ku, where k=2 is the cowage factor at tire 95% confidence level 
U, is obtahed by combining the individual element standard mCertainty components ui  and u, dCU: 
Certification Traveler Report: 
All certified values reported were derived fiom Travalcr Report (Spex Certr'Prep's traceability documentation) identified by 
the lot number of this CRM. For further informstion contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials art not for any cosmetic, drug or household application and arc to be used only by 
qualified individuals who me trained in appropriate procedures. No claims against SPEX CcrtiPrtp, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
thas tbe purchase price. In no event shatf SPEX CertiPrep, Inc. be Iiablt for my loss of profits or any incidental, special, or 
consequential damages. 

3~ mass of sub-sample necessary to ensure B relative subsampling error of 1 % (68% confidence level) in a single 

- 



010225 

A 

Matrix: 2% HN03 

This ASSIJR,ANCE @ 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 
Uacertainty Associated with Measurement: +/- 3 mgL 

I i I  i ; Certified Value is Traceable to: NIST SRM 3 167a. I !  i i .' 

The CRM is prepwed gravimetrically using high purity Yttrium Oxide Lut# OSOOZA. 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: EDTA titration using Methyl '"hymol Blue BS indicator. EDTA standardized against Pb(NO32 
NIST SRM #928. 

Instrumentation Analysis By JCP spectrometer: 1 00 3 mg/L 
Uncertified Properties: 

Density: 1.010 @ 24.8 Degrees Celsius 
Trace Metallic Imparities in the Actual Solution via ICP / ICPMS Analysis: 

Element m a  Element mg/L Element mg/L 
Ce.. ,.-- -.. <O,oo]-. - - La - a.001 Tb <0.001 
Ca 0.007 Lu <0.001 Tm €0.00 1 
m co.001 Mn .=O.DOl TI a.00 1 
Er <0.001 Mo a.001 Th d.001 
Eu a.001 Nd <0.001 Ta -4.00 I 
Fe 0.003 Ni -a001 Ti co.00 1 
Gd <0.001 NE4 0.005 V <o.oo f 
Ga co.00 t Pr co.00 I W 4.00 1 
Hf <O.OOI Rb CO.00 I Yb co.00 1 
Ho <0.001 sc <0.001 Zr 0.003 
In <O.W 1 Slll ~ 0 . 0 0 1  

Balances are calibrated regularly with weight sets traceable to MST #32856, #32857and 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 i s  kept tiatly capped and 
transported and stored under laboratory conditions. 

Date of Certification: . Certifying Officer: jV. a- &I 'b 
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This Certified Reference Material has been prepared and certified under an IS0 900 I system consistent with the following 
guides: 
ASTM Guide R6362-98 
IS0 Guide 34: Quality system guidelines fw 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 materids 
1LAC-G 12-2000: Guidelines for the requirements for the competence of reference materids producers 
ISO/REMCO N280 
Material Source: 
All andytes and matrix materials 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 p r e p d o n  and testing of 
SPEX CertiPrep CRUS are tracked and documented. For fiuther information contact the certifying organwon. 
Instructions for Use: 
Primary usage ofthis CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. me CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. AU surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetrk glassware. 
Method of Preparation: 
Clean laboratory p m h s  and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and penomel 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 confinned by procedures consistent with IS0 guide 35, ISO/REMCO N280 and 
ASTM D6362-98 Appendix IC?, Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k=s2m is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the subsampling mass 
k, = mass of sub-sample necessary to enwe a relative sub-=pling error of 1 % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence b i t s :  
The mctrtaitlty of the certified vdue listed on the reverse of this document is the total uncertainty U. 
U = 2U, + B ng/L 
Where Uc = combined uncertainty components associated with volumetric and gravimetric factors, B is the uncertainty 
component of two independent methods of analysis (including the systematic and random uncertainties) 
95% confidence limits = x 1: t o.M &u: 
where X - grand mean 

Certification Traveler Report: 
All certified values reported were derived fiom the Traveler Report identified by the lot number of this CRM. For further 
idormation coatact the CertiQiug organization. 
Legal Notice: 
SPEX Certiprep refemce materials are not for any cosmetic, drug or household application and are to be wed only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of w m t y ,  alleged negligence, or otherwise, with respect to this IRM shall be greater 
than the purchase price. la no event s h d  SPEX CertiPrep, Inc. be liable for any loss ofprofits or any incidental, special, or 
consequential damages. 

t 0.05” the percentile of the student’s t distribution for (k-1) degrees of freedom, 

I IS09001 1 



010227 

Catalog Number: PLPD3-2XQY Lot No. 10-1 OSPD 
Description: 1000 mg/L Palladium 
Matrix: 10% HCl 

This A S S W C E  @ certified reference material, C W ,  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 mfi 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purily Palladium Powder Lot# 01021A. 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: Precipitation using Giyoxime. Filter, dry, and weigh as Pd(C4H702N2)2 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

+/- 3 mg/L 
NIST SRM 3 138 

1003 mg/L 

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

Element mg/L Element m g k  Element mg/L 

AI 0.01 Fe 0.024 Re <0.001 
Au 0.003 Ga <0.001 Rh 0.00 1 
A& 0.005 Ir <0.#1 Rb co.00 I 
B ~0.002 In 41.001 Ru <o.oo 1 
Be a 0 0 3  Mg 0.008 Sn 0.007 
Bi <0.001 Mn a 0 0  1 Te c0.002 
Ca 0.014 Na 0.02 Ti <0.001 
Cd <0.001 Wi co.00 I W <0.001 
eo 0.004 Pb 0.002 zr <0.001 
Cr c0.003 Pt <0.001 Zn 1 .o 
CU 0.00 1 

Balances are calibrated regularly 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 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: Certifjring Officer: fl. w e d  
.M 04 
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This Ccrtificd Rofarence Material has been prepared and certified under an fSO 900 1 system consistent witb the following 
guides: 
Guide To 'me Expression Of Uncdaitlry In Measurement 1995 
EURAcfTEM/CI'TAC Guide: Qmtif jhg 'Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system gnidelines for the production of reference rnatcrhk 
IS0 Guide 17025: CMtificatim of reference matedab, general and Statistical principles 
IS0 Guide 3 1: Contents of d c a t e s  of refesence materials 
NTST Technical Note 1297 
ILAGG12-2000 Guidelines for the requbtnts far the cornpetonce of reference matehals producers 
ISO/REMCO N280 
Materia1 Source: 
A11 andytcx and matrix maftfiaIs are obtained and verified by SPEX Certibp from pre-qudified vendors 8s per IS0 9000 
guidefines. Vendor fdentificatinns are proprietary, however s o u r c ~  of all materials us4  in the prepadon and testing of 
SPEX Certiprep CRMs am tracked and documented For farther information contad CRM Sales. 
Instractions for Use: 
Primary usage ofthis CFtM is m neat form o r a t e d  d y  with matrix of apurityat or gmterthm the purity of the 
original matrix mlution. Ifdilution is requited the diluent must be compatiile with all certified analytes and contain 
sbbiiizers appropriate for the period of fnttndad use. The CRM can also be used ~LS a spike or with a spike, again with 
8ppmpria-t~ cornpt i i ty  consideratirms. All mlutions should be t h u ~ ~ ~ @ y  mixed, by shaking, prior to use md never 
pipetted directly ftom the bottle. All surfkcs &at come in contact with the solution must be thmughly cteaaed and 
leached prior to use. Elutions should be pnformcd only with Class A volmctric glassware. 
Method of Preparation: 
Clem laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
andflcal instnnawtati'on and peasomel have been qualified prior to use. The highest pariry acids applicable, 18 megohm, 
double deionized water, acid-leached biplc-hed bottles, and Class A glassware have bttn used in all preparations, 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedrves consistent with IS0 guide 17025, XSO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate sampks of fhc final, packaged material have bem analyzed for the 
certified values by procedures cansistcnt with the intended use of the CRM. 
The mathematical expression k p s b  b employed to detmnmc the sampling sire 
S e relative standard deviation in % for om component of the sample. (ie. The sub-sampling uncertainty) 
m = the subsampling mass 
k- mass of sub-sample necessary to ensurc a relative sub-sampling error of 1% (68% confidence leve1) in a single 
dctermirratiwn 
StatisticaI estimator and Confidence limits: 
The certified value 'x' Iisted on the revme of this document is at the 95% level of confdcnce and cafl be expresstd 85 
X = x+/-U when X *True value (Labeled Vdne), U- Expanded uncertainty 
Usku, w h m  k=2 is the cowage f&or at the 95% cod5dence level 
u, is obtaintd by combiDing the individual element standard mctrtaitfty components ui and u, b,' 
Certification Traveler Report: 
All certified values rcpwtea werc derived *om Traveler Repmt (Spa CntiPrcp's traceability documentation) identified by 
the lot number of rhis CRM. For furthw infofiaation contact CRM Sales. 
Legal Notice: 
SPEX Certiprep reference mat#i& are not for any cosmetic, drug or household application and EUC to be us& onIy by 
qualified individuals who we tram4 in appropriate pr?occdures. No claims against SPEX CwtiPrep, hc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligmce, or otherwise, with respect to this shall be 
&an the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidmtd, special, or 
consequential damages. 

- 



Catalog Number: PLS9-2X/2Y/X Lot No. 1@n2s 
Description: 1000 mg/L sulfur 
Matrix: WU 

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

+/-3 .Om& 
NIST 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 

Metbod: Precipitation using Barium Chloride. Filter, ignite and weigh BaS04. 

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

Density: 1.001 @ 22.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

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

Al 
As 
Ag 
B 
Ba 
Be 
Bi 
Ca 
Cr 
cd 
co 

co.001 
0.003 

a . 0 0 1  
co.00 1 
a.00 1 
(0.001 
<0.001 

0.012 
-=0.001 
a.00 1 
<o. 00 1 

CU 
Fe 
Ga 
In 
K 
Li 
Mi3 
Mn 
MO 
Na 
Ni 

~0.001 
0.014 
~0.00 1 
<o.m 1 

.=O,lO 
(0.001 

0.005 
a002 
= a 0 0  I 
0.0 I 

<0.001 

Pb 
Rb 
Re 
Si 
Sr 
Sb 
Ti 
T1 
V 
Zr 
zn 

co.00 1 
a.001 
a 0 0  1 
0.m3 

<0.001 
-=o.oo 1 
<0.001 
<o. 00 1 
<o.oo 1 
<0.001 
< o m 2  

Balances art calibrated regularly with weight sets traceable t o  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. 

Date of Certification: $@&! = I o  Certifying Officer: N, km&- 

010229 
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This Certified Reference Material has ken prepared and certified under an IS0 900 1 system consistent with tho foUawing 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
rmRA-CITAC Guide: QuantifLins Uncertainty in AmlfiCat Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Qualiv system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference m & W ,  genera and statistical principles 
IS0 Guide 3 1: contmts of certificates of refmnce materials 
NIST Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMcO N280 
Material Source: 
All ana- and matrix materials are obtained and verified by SPBX CertiPrcp fhxn prequalified vendors as pw IS0 9000 
guidelhes. Vendor identifications are proprietary, however Sources of all materials used in the preparation and testing of 
SPEC Certiprep CRMs an tracked and domnmted For fiuther information contact C W  Sales. 
Instructions for Use: 
Primary usage ofthis CRM is in neat form or diluted serialJy with matrix of a purity at or greater than the purity of the 
original matrbc solution. If dilution is mpkd the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the parid of intended use. "he CRM can also be used BS B spike or with B spike, again with 
appropriate compatiiility considtsations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted dircctly from the bottle. All mfbces that come in contact with the solution must be thotoughly cleaned and 
leached prior to use. Dihtions should be performed only with Class A volumetric glassware. 
Metbod o f  Preparation: 
Clem laboratory procedures and techniques have been used throughout the preparation. Ail materials, equipment, 

double deionized water, wid-lcacbed triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been conftmed by procedures consistent with IS0 guide 17025, ESOREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the fmd, packaged material have been analyzed for the 
certified vahw by p o c d u m  cumistent with the intended use of the CRM, 
The mathmatid expression kp&n is employed to determine &e sampling size 
S - relative staudard deviation in % for we component of the sample. (it. The sub-sampling unctrtahly) 
m = the sub-sampling mass 
h= mas of sub-sample necessary to ensure a relative sub-sampling emr of 1% (68% confidence level) in a single 
detwmination 
Statistical estimator and ConfIdence limits: 
The ceeied d u o  'x' listed 011 the reverse of this document is at the 95% level of confidence and can be expressed BS 

X = x+/-U where X =True value (Labeled Value), U* Expanded Uncertainty 
U-ku, where b 2  is the coverage mor at the 95% confidence level 
u, iS obtained by combining the individual element standard uncertainty components h, and up hi: 
Certification Traveler Report: 
AZI certified values reported were derived h m  Traveler Report (Spa CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for my cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CcrtiPrep, Inc. of any kind 
whatsoever, whether based on breach of m t y ,  aneged negligence, or otherwise, with respect to this Rh4 shall be p t e r  
than the  purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any IQSS of profits or any incidental, special, or 
consequential damages. 

hstrumcntation and personati have been qualified prior to use. The highest purity acids applicable, 'z 8 megohm, 

" 



Catalog Number: PLTH2-2W2Y Lot No. W24TI-I 
Description: 1000 mg/L Thorium 
Matrix: 2% mo3 
This ASSURANCJFl @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such BS 

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; 999 m~ 
Uncertainty Associated with Mt!asrr~ment: 
Certified Value is TPPrceable to: 
Tbe CRM is prepared pravhnebically using high purity Th(N03)4-4l-D0 
certified value listed is the average of values obtained by classical wet assay and ICP spectrornetes analysis 
Refer to side 2 for details of measurement mcertainties. 
Classical Wet Assay: XOOO mg/L 

Method: EDTA titration using Xylenol Ormge as indicator. EDTA syandardized against F%(N03)2 NIST 

Instrumentation Analysis 3 y  ICP spectrometer: 998 mg/L 
Uncertified Properties: 

+/- 3.0 mg/L 
NIST SRM #3159 

Lot# 01851R.The 

SRMrn8. 

Density: 1.010 a 22.0 Degrees ~ekius 
Trace Metallic impurities In tbe Actual Solution via ICP / ICPMS Armlysk 

Element mglL 
CC 0.01 
ea 0.27 
DY 4.001 
Er 4.001 
Ell <o,oo 1 
Fe <0.01 
Gd <0.001 
Ga <0.001 
Hf <a001 
*O <O.UOl 
In 4.001 

Element mg/L 
La 0.003 
LU <0.001 
Mn <0.001 
Ma (0.001 
Nd 0.003 
Ni <0.001 
Na 0.04 
Pr 4.001 
Rb 4.003 
SC 4.03 
Sm 4,001 

Element mfi 
Tb <o, 00 I 
Tm 4.001 
Ti c0.002 
Ta <0.001 
TI CO.001 
V 4 . 0 0 1  
W <0.001 
Y 0.002 
Yb <0.001 
Zr ' <0.001 

Balances are calibrated regularly with weight sets traceable to MST #32856, #32857 and others 
This CRM is guaranteed stable to +/-0,5% of the certified cancentration inclusive of mcertahty 
of m w m e a t s  and other &kc& such as transpbatjm losses, for a M o d  of one year firom the 
date of certification. This guarantee is valid only when the. material is kept tightly capped and 
.transported and stored wdm laboratory conditions. 

Date of Certification: AtlG '03 CertifLing officer: N- 
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This Certified Reference Mprterial has been prepared and certified under an IS0 9001 system consistent wit& the following 
guides: 
Guide To The Expression Of Uncertainty En Measurement 1995 
EuRAcf.fEhryCITAC Guide: Quastifying Unctstahty h Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidckes fot the production of rcfmnce materials. 
IS0 Guide 17025: Certification of reference materiala, general and statkticai prinn'plcs 
IS0 Guide 3 1: Contwts of d c a t c s  of reference m&ls 
NIST Technical Note 1297 
TLAC-G12-2000: Guidelines for the requirements for the competence of reference matorials ~ ~ U C C K  
ISOIREMCO N280 
Material Sonrce: 
All maiyb% and matrix materials arc obtained and verified by SPEX CertiFrep fiom pmqudified vendors 8s per I S 0  9000 
guidelines. Vendor idWi5cations arz proprietary, however sources of all materials used in the preparation and testiug of 
SPEX Ccrtiprcp CRMs are tracked and docrunented. For further infomath coneact CRM Sales. 
Instructions for Use: 
himary usage of this CRM is in neat farm or dilsrted serially with matrix of a purity at'or greater than &e pwity of the 

mz&k so~Ution. If dilution is rtquired tbe diluerxt must be compatible with all certified anafytcs md amtab 
stabrlizas appropriate fix the period of intended use. Tbe CRM can also be used as a spike OT w'hb a spike, again with 
appropriate compatiility d d d o n s .  AU wMom shouM be thorou&,hly mixed, by shaking, prior to we and never 
pipetted directzy fiom the bottle* All surfkes that came in costact with the solutian must be tharou&Iy cleaned and 
Ieachad prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean taboratory praamtres and techniques have been used thtoughout the prepamion. All materials, equipment, 
a d f i d  iastrummWon and personnel have bell qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware bvc  been used in all preparations. 
Homogeneity: 
The Homogtneity ofthe CRM has b e m  confirmed by procectures consistent with IS0 guide 17025, ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Randam, repGcate samples of the final, packaged material have been analyzed far the 
certified values by proccdrttes cmsktmt with the intended use of ihc C W .  
The mathematid expression &=sh is emptoycd to determine the sampling size 
S = reTative standard deviation h % fix one compooent of the sample. (ic. The subsfimpling uncertainty) 
m - the sub-satnphg mass 
k,= mass of sub-sample necessay to ensure a relative sub-sampling error of 1 % (68% confidence level) in a single 
detenninatim 
Statistical estimator and Confidence M t s :  
The ccrtEed value 'x' listed on the revers3 of this document is at the 95% level of confidence and can be expressed as 
X - x+/-U where X =True vaha (Labold Value], W- Expandd uncertainty 
U=h, where k 2  is the coverage factor the 95% confidence level 
U, is obtained by comb- the individual elemexlt standard r m c d v  components ai and u, dZq2 
Certification Traveler Report: 
AD certified values rGported were derived 6rotp Tmveler Report (Spcx CertiPrep's traceability documentation) identifkd by 
the lot fzumber of rhis CR,M. For krt.ber infixmatiun contact CRM Sales. 
Le@ Notice: 
SPEX CMtiPrep refmace materials ~ v t  not for any cosmetic, drug or household applicetion and are to be Useci only by 
qudSed individuals who are trained in approPriate procodrrrts. No claims against SPEX M P n p ,  lnc. of my kind 
whatsoever, whether based w breach of wBzT8Ixty, alleged negligence, or otherwise, with .respect to this RM shall be mer 
thaa &e purchase price. In no watt shall SpaC M P n p ,  hc. be liable for any loss of profits or any incidental, special, or 
conseqamtial damages. 

ASTM Guide D6362-98 

" 
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Description: 1000 mg/L Uranium 

This ASfXJ"CE @ certified reference material, CRM, is intended prbady for use as a 

TCPOES, DCP, AA, ICPMS, and XRF. It can be employed in WSEPA, ASTM and other methods 
relevant tu the certified properties listed below. 
CertiF~ed Value: 1004 m~ 
Uncertainty Associated with Measarement: 
Certified Value Os Tmceable to: 

The CRM is prepared gmvim~cally using high purity U m i ~ ( V , v X )  Oxide Lot# 04003D. The 
d e d  value listed is the average of values obtained by classid wet assay and ICP spectmmtter adysiS 
Refer to side 2 for details o€ measurement uncertainties. 
Ciassical Wet Assay: 1004 m@;IL 
Method: Evaporate to rtryness. Igoite and weigh BS U308. 

Instrumental Ana&sis by ICP spectrometer: 1005 mg/L 
Uncertified Properties: 

Matrix: 2% HN03 

caiibration standard or quality control standard for inorganic spectroscopic instnune ntation such 8s 

+/- 3.0 mgfL 
MST SRM #3 164 

Density: 1.010 @ 21.6 Degrees Celsius 
Trace Metallic Impurities fn the Actual Solution via ICP / ICPMS Analysis: 

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

Al 0.005 cu 0.01 Pb 0.008 

4.001 As 0.04 Fe 0.41 

4 - 0 0  1 4.001 Ga 4.00 1 

0.03 
As 
B 4.003 Ixl 4.001 
Ba <0.001 K 0.022 Sr 0,003 
Be 4.001 Li 4l.001 Sb 0.003 

4.001 Bi <0.001 Mg 
<0.001 Ca 0.09 Mn 0,003 

w.3 

Re 
Si 

0.002 r1 
Tl 

cr a.002 Mo 0.004 V 0.004 
Cd 4.001 Na 0.08 zr 0.002 
co a.001 Ni 4.001 zn 0.06 

Balances are csf-d regularly with weight sets traceable to NlST #32856, #32&57 aad otfiers. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uacertain@ 
of measurements and der  effects, such 8s trampbath losses, for a period of one year from the 
date of certification. This guarantee is valid only when tbe mte15a.I is kept tightly capped and 
transported and stored under laboratory conditions. 



This Certified Refemncc Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To he Expression M Unccxta;ntY In Meiisurement 1995 
EURACWEM/CITAC Guide: Quantifying Uncertainty m Anatyrical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelies for the production of reference materials. 
I S 0  Guide 17025: Certification of reference materials, generat md statistical principles 
IS0 Guide 3 I: Csntmts of ceTtific8cc5s of refaace materiais 
NlST Technical Note 1297 
ILAGG12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
AI1 anatyteS and mstTix materials 8ft obtained and verified by SFEX CertiPrep ftom prcqualified vendors as per IS0 9000 
guideiines. Vendor identificatiops OVB pmprietay, however sources of all materials used in the preparation aad testing of 
SPEX Certiprep CRMs are tmclced and documented. For fmther information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or ciihded SeriaIfy with matrix of a purity at or greater than &e purity of the 
originat matrix solution. Ifdihtitp is mcpind tbe diluent must be compatible with all cwtifid analytes and contain 
Wilian appropriate €or the period of inteOdod use. The CRM can also be used as a spike or with a spike, again with 
appropriate comp&Vity considerations, All solutions should be thoroughly mixed, by shaking., prior t~ use and never 
pipetted d- fiom the botde. AI1 surfricw that come h coatad with the solution must be thoroughly cleaned and 
leached prior to use. Mutiom should be performed only with Class A vohmetric glassware. 
Method of Preparation: 
Clean 1aBoratory procedures and techaiques have been used thmughout the preparation. AI1 materials, quipment, 
analytical instrumentation and pasonncl have bmn qualified prior to USE. The highest purity acids applicable, 18 megohm, 
dwble deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in at1 preparations. 
Eomo geneity : 
The Homogeneity of the cTu?III has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix XZ. Randarn, replicate samplcs of the final, packaged materiat have been analyzed far .the 
certified values by procedures consistent with the intended use of tbe CRM, 
The rn&matical expression kps2m is employed to detcrxninc tbe sampling size 
S = relative standard &viation m % for one component of the sample. (it. The sub-sampling uncertainty) 
m = the wbsampting mass 
&=mass of sub-sample necessary to ansun a rclative sub-sampling emr of 1 % (68% confidence level) in a single 
dttenniaation 
Statistical estimator and Confidence limits: 
The ctrtificd vahlc 'x' listed m the revme of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True d u e  (Labeled Vatue), U= Expanded uncertainty 
Wpku, where b 2  is $le covcmge mr at the 95% confidence level 
U, iS obtained by combining the individwl clement standard mcertahv components q and urn ~ X U ?  
Certification Traveler Report: 
All ccrti€iad values reported were derived f h p  Traveler €?..e* (Spex CertiPrep's traceability documentation) identified by 
the lot m b e r  of this CRU For ftxrthcr infomation contact CRM Sales. 
Legal Notice: 
SPEX Ctrtisrep reference materials are not for any cosmEtic, drug or household application and are to be used only by 
qualified individuals who are tramed in appKrpriate procedures. No claims against SPEX CcrtiPrep, Inc. of my kind 
wbatsotvw, whether based on breach of warranty, dlegad negligence, or otherwise, with .respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, hc. be liable for any loss of profits or any incidental, special, or 

- 

coas8quentid damages. 
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Catalog Number: HSW-2w2Y Lot NO, 9-277W 
Description: 1000 mg/L Tungsten 
Matrix: H20 

This AS$TJRANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spcctroscopk 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: 1,000 m a  
Uncertainty Associated with Measurement: 
Certified Vdue is Traceable to: 

The C M  i s  prepared gravimetrically ushg high purity Ammonium Tungstate Lot# 02001H. 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: 1000 mg/L 

Method: Fume with Sulfirric Acid to dryness, Ignite and weigh as W03. 

Instrumentation Analysis By ICP spectrometer: 1000 mg/L 
Uncertified Properties: 

+/- 3 m@% 
MST SRM 3 163 

Density: 0.979 @ 23.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mgL Element m a  Element mg/L 

Al 0.002 cu <0.003 Pb <o.oo I 
As 0.0 I Fe <o.os Rb <o. 00 1 

<0.003 Ga co.00 1 Re 0.004 A€! 
3 €0.005 In 4.00 1 Si 36 
Ba -4l.001 K 0.05 Sr -=0.001 
Be a.001 Ei <o.oo 1 Sb 0.001 
B3i <0.001 Mg 4.001 Ti <0.001 
Ca 0.009 Mn dJ.001 TI <#.001 

Mo 0.005 V 0.00 1 
Cd <0.001 Na 0.03 za <O.OOf 
co 0.OoI Ni <0.001 zn @or 

cr <O.QOl 

Balances are calibrated regularly with weight sets traceable to h4ST #32856, #32857 and others. 
This CRM is guaranteed stable to +/*0.5% of the certified concentration inclusive of uncerfainty 
of measwments 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: (v. ALIC. '03 Date of Certification: 

0 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the foUowing 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EWRACHEMICTTAC Guide: Quantifying Uncertainty m Analytical Meamrement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17'025: cortication of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of r e f m c e  materials 
NTST Technical Note 1297 
MC-G12-2000: Guidelines for the requirements fur the competence of rcfcrcnce materials producers 
ISOREMCO N280 
Material Source: 
AI1 maws and matrix materials are obtained and verified by SPEX Certifrep from pre-qualifted vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further hfumation contact CRM Salts. 
Xnstractions for Use: 
Primary wage ofthis CRM is in neat form or diluted serially with masix of a purity at or greater than thc purity of the 
o&$~al matrix solution. If dildm is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate far the period of M d e d  use. The CRM can also be used as a spike or with a spike, aggia with 
appropriate compatiiility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. Ail surfaces that come in contact with the sdution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric gIassware. 

Clean laboratory procedures and techniques have been used bzroughout the preparation. All materials, equipment, 
analytical instnrmcntation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with BO guide 17025, fSO/REMCU N280 
and ASTM D6362-98 Appendix X2. Random, replicatt samples of the final, packaged material have been analyzed fur the 
certified vafucs by procedures consistmt with the intended use of the CRM. 
The mathematid expression k==sh is employed to determine the sampIing size 
S =c relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the subsampling mass 
k, mass of sub-sample necessary to ensure a relative sub-sampling error o f  1 % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence Urnits: 
The certified value 'x' listed on the reverse of this document is at the 95% h e 1  of confidence and can be expressed as 
X = x+MJ where X =True value (Labelad Value), U= Expanded uncertainty 
U=ku, where k 2  is the covesage Eactor at the 95Y0 confidence level 
u, is obtained by combining the individual eltment standard uncertainty components ui. and u, 42%' 
Certification Traveler Report: 
AII certified values reported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For kther infomation contact CRM Sales. 
Legal Notice: 
SPEX C d r e p  reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuaIs who arc mined in applwprbte procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM sfran be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

ASTM Guide D6362-98 

Method of Preparation: 

* 

203 Norcross Avenue Metuchen, N) 08840 USA 
732-549-71 44 1-800-LAB-SPEX Fax: 732-603-9647 

CRMSaIes@!spexcsp.com www.spexcsp.com 
Always Providing Superior Quality. . . Unpralkkd ServicerM 

0 2000 SPEX CertiPrep, Inc. 

mailto:CRMSaIes@!spexcsp.com
http://www.spexcsp.com
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Catalog Number: pLzR2-2mW2T Lot No. 1 w 5 =  L ,-- &-- 

Description: roo0 mg/L zkcoxzium 
Matrix. 2% m03 

TCPOES, DCP, AA, ICPMS, and XRF. It a n  be employed in USEPA, ASTM and ather methods 

This A S S m a  @ certified reference material, CRM, is intended primarily far use as a 
calibration standard or quality control standard for inarganic specb.oscOpic hmentatim sucb as 

=- p-4 ; 
i ;dqpz 'nj i 

relewmt to the certified properties listed below. 
I 8 Certified Value: 997 m~ k$! ! !  r- 

Uncertainty Associated with Measurement: +/- 3.0 mglL 'Si + g 
Certified Value is Tmceabie tu: N S T  SRM 3169 -;& 1 I *  rJ? 

The CRM is prepared ~vhe$rica l ly  W ~ R  high purity Zirconyl Nitrate LKM IlU11C.The i : 1 ; 
certified value listed is the average of values obtained by classical wet assay and ICP spectromtter analysis 
Refer to side 2 for details of measurement aneertaiatica 
Classical Wet Assay: 997 mg/L 

~a: Evaporate to dryness. Fume with suifuric Acid. Ignite and weigh as M Z .  
Instrumentation Analysis By ICP spectrometer: 897 mg/L 
Uncertified Properties: 

I ! ' 

Density: 1 .o 10 @ 23.6 D W ~ S  Celsius 
Trace Impurities in the Actuaf Solution via ICP / XCPMS A W s k  

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

AI 0.03 CU 0.002 Pb 0.002 
4.00 1 Fe 0.017 Rb 4.00 1 ies 

Ag 
B 4 . 0 0 4  h 4.001 Si 
Ba 4.001 R 0.10 Sr €0.001 I IE 
Be <0.001 Li 0.002 sb <0.001 
Bi <0.001 Mg 0.003 Ti <O.OOI 
Ca 0.11 Mn d.001 TI 4.001 
cr <0.009 Mo 4.001 V 4.001 

Na 0.04 zn 0.02 
co 4,001 Ni 4.00  I 

4 . 0 5  Ga co.001 Re <0.001 
0.10 

Cd 0.004 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others 
"his CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of u3loeTtainfy 
af measuremeats and d e r  effects, mcb as trmspiratjlon losses, for a p & d  of one ye;~lx from the 
date ofdficatian. This guarant#! is valid only when the rnatcrial is kept tightly capped and 
transported and stored under laboratory m$i 'ons. 

Date of Certification: 
p6w 08 

0 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prep& and certified under an IS0 9601 system consistent with &e folluwing 
guides: 
Guide To *The Expression Of UncWtaiaty Ln Measurement 1995 
EURACKEM/CKAC Guide: Qumt3yhg Vncertabty in Analytkal Measurement - Second mition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for tho production of mfmnce materials. 
IS0 Guide 17025: Cer&atioa of refwence matdab, genwd and statbtical prhciplas 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
UGG12-2000: Guidelines fur the requirements for the competence of reference maten'afs producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by S E X  CerWrep from premquaiifitd vendors as per IS0 9000 
guidttinw. Vendor identifications are proprietarY, however sources of aft materids used in the preparation aid testing of 
SPEX CertiPrep CRMs are tracked and docnmented. For firthex information coma CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat fbrm or dihted se&Uy with matrix of OL purity at or &ream than the purity of the 
origbl ma& solution. Ifdfirrtioa is required the diluent must be compatible with all cdfied analytes and contain 
stabilkem appropriate for the period of intended use. The CRM can also be used 8s a spike or witb a spike, again with 
appropeak compatiiity Considerations. AU solutions should be thomughly mixcd, by shaking, prior to use and never 
pipened d M y  fkbm the bottle. All suTf8c&s that come m coEltact with the solution must be thoroughly cleaoed and 
Ieachd prior to o s .  Difutim should be performed only with Clsss A volumetric gIassware. 
Method of Preparation: 
Clean faborntory procedures and tcchniquts have been used throughout the preparation. AI1 materials, equipment, 
analfical instnrmcntation and persomcl have been quaIified prior to use. he highest purity acids applicabic, 18 megohm, 
double d d o n b d  water, acid-leached triplerimed bottles, and Class A glassware have been used in a11 preparations. 
Xo mogeneity : 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, I S O W C O  N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of tht h a l ,  packaged material have been analyzed far tbe 
certified values by procedures casktent witb the intEnded use of the CRM. 
The mathematical expression kps2m is uctployed to determine the smpling size 
S = rclativc standard deviation in % for one component of  the sample. (it. The sub-sampling uncertainty) 
m - the sub-sampling mass 
k, = mass of subsampla necessary to ensure a relative sub-sampling emr  of 1% (68% confidence level) in a single 
detemnwon 
Statistical estimator and Confidence h i t s :  
The  ccrtifted value 'x' listed w $re reverse of this docummi is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True val.trt (Labeled Value), U= Expanded uncertainty 
U-ku, where b 2  is the covaragc factor at the 95% confidencE level 
u, is o W t d  by combining the individual element standard uncertainty components uj and u, ~ZI$ 
Cextifcation Traveler Report: 
All certified values reported wen derived fmm Traveler Report (Spex CMiPrep's traceability documentation) identified by 
the lot number of this CRM, For further information contact C M  Sales. 
Legal Notice: 
SPEX C e m e p  reference materials are not for any coslllcticl drug or household application and are to be used only by 
qualified individuals who arc trained in appmprkite procedures. No ctairns against S P B  CertiPrep, Inc. of any kiad 
Wh8tEower, wbether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be geater 
than the purchase price. In DO event dull SPEX CtrtiPrep, hc, be liable for any loss of profits or any incjdental, special, or 
consequentid dEun4es. 
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Description : 10,000 mgL Sodium 
Matrix: 5% HN03 

This ASSURANCE @ certified reference material, CRM, is  intended primarily for use as a 
calibration standard or quality coiitrol standard for inorganic spectroscopic Instrumentation such as 
ICPOES, DCP, AA, ZCPMS, and XRF. It can be employed in USEPA, ASTM and other methods 

Wll relevent to the certified properties listed below. 

Certified Value: 9998 mg/L 
Uncertainty Associated with Measurement: 3-1- 30 mg/L 

. . . .  _ .  
. 1 : :.-' .-.. : . ~ 3 

1-1 
' 

I-( b io 
The CRh4 is prepared gravimetrically using high purity Sodium Carbonate Lot# 02021A. The ; b:GQJ : 

*&?-$T 

Classical Wet Assay: 9998 mg/L $!j 1 VI; $; 

Certified Value is Traceable to: 

certified value listed is the average ofvaiues obtained by classical wet assay aiid ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

NET SRM 3 152a. 
'-'+ - 
= *  <&- 

;p io 9 % 

gQ+ 
-3. 

Method: Evaporate to dryness. 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 
81 Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

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

AI 
As 
Ag 
B 
Ba 
Be 
0i 
Ca 
Cr 

0.02 
4.003 
c0.03 
(0.03 

0.03 
a02 

(0.001 
0.52 

<0.004 

CU 
Fc 
Ga 
In 
K 
Li 
Mg 
Mil 
Mo 

0.003 
0.03 

<o.oo 1 
-4.001 

0.14 
<0.002 
0.30 

0.008 
(0.00 J 

Pb 
Re 
Rb 
Sr 
Sb 
Sn 
Ti 
TI 
V 

<a00 1 
co.00 I 
4.00 1 
<0.002 
<0.001 
<O.W 1 
d0.004 
4 . 0 0  1 
co.00 1 

Cd <0.001 Ni <0.002 Zr <0.001 
9liill co <o.o01 Zn 4.03 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
11 This C W  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 i s  kept tightly capped and 
transported and stored under laboratory conditions. 

' '0' . Certifying Officer: )v. -4- Date of Certification: ~~ 

Q 2000 SPEX CertiPrep, Inc. 
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This Certified Rtfcrencc Material has been prepared and cwtificd under an 1SO 9003 system consistent with the following 
guides: 
Guide To The Expression of UntxMxhty In Mmurement 1995 
EURACHEhUCXTAC Guide: Qumti€@g Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidetints fur the production of reference materiais. 
IS0 Guide 17025: Wficatiotl of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of re fmce  materials 
NIST Technical Note 1297 
LACG12-2000: Guidelines for the requirements €or the compdcnct of reference materials pmditcets 
ISOIREMCO N280 
Material Source: 
A11 anaIytes and matrix materials are obtained and verified by SFEX CertiPrtp from prequalified vendom as per IS0 9000 
guidelines. Vendor identifications are pmprietary, however sources of all matwials used in the prepamtion aod testing of 
SPEX CcrtipI.ep 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 &alIy with matrix of a purity at or greater than the purity of the 
original matrix solutiOn, If dilutioa is reqUirea the diluemt mwt be compatible with all certified mdytes and contain 
stabilizers appropriate for the pariod of intended use. "he CRM can also be used EU a spike or witfr a spike, a@ With 
appropriate cornpati%ility considerations. All soludons should be thoroughly mixed, by shaking, prior b use arid never 
pipetted dinctly f h n  the bottle. AII SurEdCes that come in contact with the 3OhitiQn must be thorou@dy cleaned and 
leached prior to use. Dilutions should be perf'ed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been wed 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 kiple-rin.s& bottles, and Class A glassware have been used in sU prcpmations. 
Homogeneity: 
The Homogeneity of h e  ClW has been confirmed by proccdwes consistent with IS0 guide 17025, ISO/REMCO N280 
a d  ASTM D6362-98 A p p d i x  X2, Random, replicate sarnplts of the final, packaged material have been andyzed fw the 
certified vahw by procedures consistemt with the iatmded use of the CRM. 
?he mathematical expression kps'sn is employed to determine the sarnpling size 
S = relative standard deviation in % for one component of the sample, (ie, The sub-sampling uncertainty) 
rn = the sub-sampting mass 
b= -3 of sub-sample necessary to ensure a relative subsampling error of 1% (68% confidence level) in a shgle 
determination 
statistical estimator and Coddence limits: 
The certified vahe 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed 85 
X = x+/=U where X =True value (Lakled Value), U- Expanded uncertainty 
U=h,  where k=2 is the Coverage factor at the 95% confidence level 
u, is obtained by c0mbini;ng the individual clement standard uncxrtainty components uj, and u, dZq2 
Certification Traveler Report: 
All certified values reported were derived from Traveler RepM (Spex CertiPrep's traceability documentation) identified by 
tbe lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX Certiprrep reference materials are not for any cosmetic, drag or household application and arc to be used ody by 
qualified individuals who we trained m appropriate procedures. No claims against SPEX CertiPrep, Inc. o f  any kind 
whatsoever, whether based on breach of wananty, alleged negligence, or otherwise, withnspect to this RM shall be Dearer 
than the purchase price. In no went shall SPEX Certihp, Inc. be liable for aay loss of profits or my incidental, special, or 
consequential damages. 

- 

. 

nue Metuchen, NJ 08840 USA &) 732-549-71 44 1-800-LAB-SPEX Fax: 732-603-9647 
CRMSaIes@spexcsp.com w.spexcsp.com 

Always Pr0vidh.g Superbr Qual@. . . Unparalleled SerViceTM 

(B 2000 SPEX CertiPrep, Inc. 

mailto:CRMSaIes@spexcsp.com
http://w.spexcsp.com
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Catalog Number: ICV-2A Lot NO.: 24-84AS 
Description: 
Matrix: 5% Nitric Acid 

Initial Callibration Verification Standard HI 

This A$s'ILI]RANc'IE @certified reference material, CRM, is intended priinarily 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  CISEPA. ASTM and other methods 
relevant to the certified properties listed beluw. 

The C'RM is prepared Fioiii high purity single element concen~~tes of individual elements usuig 
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 NlST Element Labeled Measured N f ST (wm S R M  (nig/L) (mg/L) SRM 

ca 
K 
w 
Na 
Al 
Ba 
Fe 
CQ 

2,000 
2,000 
2,000 
2,000 
1,000 
1,000 
1,000 
500 

2,005.40 
1,997.89 
1,992.26 
1,992.99 
I ,005.90 
1,001.51 
1,003.17 
505.10 

3 109a 
3141a 
3I31a 
3 152a 
3lOla 
3 104a 
3 126a 
31 13 

Ni 
V 
Cr 
cu 
Ag 
Be 
m 
211 

500 
500 
200 
200 
1 00 
100 
IO0 
IO0 

500.58 
504.23 
203 -2 I 
199.75 
100.46 
1.0O.04 
100.64 
100.52 

3 136 
3 165 
31 12a 
31 14 
3151 
3 1 O h  
3132 
3 168a 

: ! ; j :-;': 
' ; i 1 '. .., . . . .... .^ I i : :.: . 
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This Certified Reference Material has been prcparcd and certified under an IS0 9001 system consistent witb the following 
guides: 
Guide TO The Expression Of Uncertainty In Measurement 1995 
E'CTRACmWCTTAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production ofrcfercuce materials. 
fSO Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reftnnce materials 
NIST Technical Note 1297 
LAGG 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from 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 inEormation contact CRM Sales. 
Instructions for Use: 
Primary usage ofthis CRM is in neat form or diluted mialIy with matrix of a purity at or greater than the purity of the 
original mahix solution. If dilution is required the difuent must be compatible with all certified analytcs and contak 
stabibxs appropriste for the period of intended use. The CRM c8n dso be used as a spike or with a spike, agab witb 
appropriate compatibility considerations. AI! solutions should be thoroughly mixed, by shaking, priar to use and never 
pipetted directly fiom the bottle. Mi swfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Ditutions should be performed only with. Class A voIumetric glassware. 
Method of Preparation: 
Clean Iaboratory procedures and techniques have been used throughout the preparation. Ail 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 b o t h ,  and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0  guide 17025, ISO/REMCO N280 
and A S W  D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by pracedures cmsistent with the intended use of the CRM. 
The mathematical expression k , - s b  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 

determination 
Statistical estimator and Confidence b i ts :  
The! certified value 'x' listed on the revme of this dowment is at the 95% level af confidence and can be expn%d as 
X x+l-U where X =True value (Labeled Value), W- Expanded uncertainty 
Wku, where k=2 is the coverage factor at the 95% confidence level 
& is obtained by comb- the individual eIement standard uncertainty components uj, and ucr ~ X U ?  
Certification Traveler Report: 
At1 certified values reported were derived fram Traveler Report (Spex CmtiPrep's traceability documentation) identified by 
the lot number of this C M .  For M e r  information contact CRM Stlies. 
kegal Notice: 
SPEX CertiPrep reference matorials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are mined in appropriate procedures. No claims against SPEX CertiPrep, lnc. of any kind 
whatsoever, whether based cm breach of warranty, alleged negligence, or otherwise, with nspect to this RM shall be greater 
than the purchase price. In no event shall SPEX CmiP~p, hc ,  be tiable for any loss of profits or any incidental, special, or 
consequential damages. 

= mass of sub-sample necessary to ensure a relative sub-sampling error o f  1 % (68% confidence level) in a single 

" 

203 Norcross Avenue Metuchen, NI 08840 USA 
732-549-71 44 * 1-800-LAB-SPEX Fax: 732-603-9647 

CRMSaIes@spexcsp.com www.spexcsp.com ' 

Always Providing Superior Quality. . . Unparallekd ServiceTM 

0 2000 SPEX Ce?iPrep, Inc. 

mailto:CRMSaIes@spexcsp.com
http://www.spexcsp.com
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Catalog Number: PLSB7-2xf2YEI' Lot NO, 10-4393 
Description: f 000 mg/L Antimony 
Matrix: H20/0.6Tart.Acid/tr.HN03 

This A S S U M C E  @ certified iefwence material, C M ,  is intended prbmdy for use as a 
calibration staTldard or quality control standard for inorganic specb,.oscopic instrumentation such as 
ICPOES, DCP, M, ICPMS, and XRF. It c ~ f l  be employed iu USEPA, ASTM and other methods 
rekmt to the certified properties listed below. 
Certified Value: 1004 md L 
Uncertainty Associated with Measurement: 
Certified Vdne is Traceable to: 

+/-3 .OmgL 
NlST S M  3 102a 

The CRM is prepared gravimtrically uskg high purity Authony Metal tot# 04021A.The 
certified vdue listed is tbe average of values obtained by ciassid wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1005 mg/L 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

1002 mg/ L 

Density: 1.w 25.5 & p e s  Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mglL Element mg/L 

AI 0.03 cu 0.002 Pb 0.009 
As a.00 1 Fe 0.03 Rb a.001 
Ag 4.001 Ga <0.001 Re <o.ooi 
B a.004 ln 4.001 Sr 4.00 1 
Ba <0.001 K 0.0 1 si -4l.01 
Be -4.001 Li <o.oo 1 Ti 4.003 
Bi 0.002 Ma, 0.005 TI <0.001 
Ca 0,14 Mn <0.001 v ~0.001 
cr <0.002 Mo 4 0 0 1  zr <0.001 
Cd -4HX.H Na 0.005 Zn 0.02 
co CO.001 Ni a.001 

Bd- are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is g~iaranteed stable to +/-OS% of the certified concentration incfusive of uncertainty 
of measurements and other effkcts, such ets 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 
transporttd and stored under labratry conditions. 

~ e r t i r ) m g  officer: N= W e -  
NO! - -  2003 

Date of Certification: 
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This Certified Rcfercnce Material has been p r e p d  and certified under an IS0 900 1 system consistent with h e  following 
guides: 
Guide To The E q m i a n  MUncwbinty In Measurement 1995 
EURACHEM/CITAC Guide: Q ~ ~ t i f j i n g  Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the prochrction of rcfmnce materials. 
IS0 Guide 17025: CtrtifiCatIcm of reference materials, general and statistical priinciples 
I S 0  Guide 3 I: Contents of certificates of refwence materials 
NIST Technical Note 1297 
ILAccG12-2000 Guidelines fir the requirements for the competence of reference materials producers 
ISO/REMCo N280 
Material Source: 
All andytes and matrix materials 8 f t  obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor idtntifications are proprietary, however sources of a11 materials used in the prepatation and testing of 
SPEX CertiPrep CRMs are tracked and docum& For Mher infomation contact CRM Sales- 
Instmctions for Use: 
Primary usage of this CRM is in neat fonn or dihted serially with matrix of B purity at or greater than tho purity of the 
on- rxtatriX solution, If dilution is required the diluent must be compatible with di certified malytcs and contaia 
stabilken Elppropriatc for the period of intended we, Tht CRM can also be used as a spike or witb a spike, wain with 
qprqxhte compatiiili~ considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted diractly from the bottle. AU surfaces that come b contact with the solution must be thoroughly cleaned and 
leached pnor to me. Dlutions should bc performed onfy with Class A volumetric glassware, 
Method of Preparation: 
Clean hborataty procedures and techniques have been used throughout the pmpmtion. All materials, equipment, 
aQlkd instrumentation and p w r s o ~ d  have been qualified prior to we. The highest purity acids applicabk, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A gtasswme bave been used in all preparations. 
Homogeneity: 
The Homogeneity o f  the CRM has bcn confirmed by procedures consistent wittt IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Randurn, r e p h t e  samples of the fmal, packaged material have been analyzed for the 
certified values by procedures ccmsistcnt with the intended use of the CRM, 
The mathematical expression kps% is employed to determine the sampling sizc 
S - relative standard deviation in % for one cornpooent of the sample, (ie. The sub-sampling uncertainty) 
m - the subsampbg m a s  

= mass o f  sub-sample necessary to cnsure a relative sub-sampling error of 1% (68% confidence b e l )  h a single 
determination 
stahtical estimator and Confidence h i t s :  
The ctrt3bd vduc 'x' listed on the reverse of this &ament is at the 95% level of confidence and can be expressed as 
X = x + W  where X =True value (Labeled Value), U- Expanded unccrtaioty 
U=@ where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components k4 aod u, dZq2 
CertUication Traveler Report: 
AN catEd values reported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
&e lot number of this CRM. For further informdon contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep rderence materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are mined in apptopriate proccdms, No claims qainst SPEX CertiPrcp, Inc. of my kind 
whatsoever, whether based on breach of wananty, alleged negligence, or otherwise, with .respect t o  this RM shall be @eater 
thaa the purchase price. Ln nu event shall SPEX CerliPrep, Inc. be liable for any loss of profits or any incidental, s p d 9  or 
conseque&al damages. .. 

- 



Catalog Number: ICV-2C Lot NO.: 24-85AS 
Description: 
MsftaiXt 5% Nitric Acid 

Initial Calibration Verification Standard 11 

This A$$URWNcE @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic iistruinentation such as 
KPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Tile CRM is prepared from high purity single ejernent conceiitrates o f  individual elements using 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. . .  

Instrumental Analysis by ICY Spectrometer: 

Element Labeled Measured NXST 
(mu&) (rng/L) SRM 

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 Muitti: Lot #4-51BDREF, 15-39AS, i 1-173AS 

$.'1 

Balances are calibrated reguiarly with weight sets thceable to NISTiYs 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single element exceeding +/- 2%. This includes uncertainty of 
ineasurements and other effects, such as transpiration losses. This guarantee is valid for a period 
of one year from the date of cerlification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. . .  
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the follow h g  
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quanti-g 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 materiaIs, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference matcrials 
NIST Technical Note 1297 
U C - G  12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOmMCO N280 
Material Source: 
All anaim and matrix materials are obtained and verified by SPlElx CertiPrep from prequalifitd vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of ati materiais used-in the preparation and testing of 
SPEX CertEPrep CRMs are tracked and documented. For further infairnation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with maaix of a purity at or greater than the purity oftfie 
origbal matrix solution, If dilution i s  required the dilumt must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRkl can also be used ES a spike or with a spike, again witb 
appropriate compatibility considerations. AU solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fiom h e  bottle. All surfaces that come in contact with the solutian must be thuroughly cleaned and 
leached prior to use. Dilutions should be performed only with Chss A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation, Alt mtiterials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, I 8  megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity ofthe CR.M has been confumed by procedures consistelit with IS0 guide 17025,1SO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed fot the 
certified values by procedures consistent with the intended use of the C W .  
The rna~ematical expression k-s2m is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
rn = the sub-sampling mass 

determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True vatue (Labeled Value), Us Expanded uncertainty 
U=k& where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual elemcat standard uncertainty components 4, and ucr 4Zh.1; 
CertiEcation Traveler Report: 
All certified values reported wen derived fiom Traveler Report (Spa Ctrtiirep's traceability documentation) identifled by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiprtP refereact materials are not for any cosmetic, dnig or household application and are to be used only by 
qelified individuals who are trained in appropriate procsdures. No claims against SPEX CertiPrep, Inc. of my kind 
whatsoever, whether based on breach of warranty, alleged negli,mce, or othmise, with respect to this RM shall be geater 
than the purchase price, In no event shall SPEX Certr'prep, Inc. be Liable for any loss of profits or any incidental, specid, or 
consequential damages. 

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

I IS09001 '1- 
203 Norcross Avenue Metuchen, NJ 08840 USA 

732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 
CRMSales@spexcsp.com www,spexcsp.com 

Always Providing Superbr Qualify. . . Urrparidlded Senkern 

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  1abs  

195 lehigh avenue, suite 4, lakewood, nj 087O-i usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandards .corn E c e r t i f  ic a t e o f a n a lys,r's 
1 .O Inorganic Ventures 1 N Labs is an I S 0  Guide 34-2000 Certified Reference Material (CRNI) Manufircturer: 

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 10000 yglml. Aluminum In 5% (abs) HN03 2.0 

Catalog Number: CGALIO-1 and CGALI O-5 
lot Number: W-ALO4008 
Starting Material: AI metal 

a Certified Concsntratlon: 10070 A 31 u@mL 

Certified Density: 1.059 @mL (measured at 22" C) 

The Certified Value b based upon the most predse method used to analyze this CRM. The following equations are used in the 
cakxlation of the certified value and the uncertainty: 

the independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence Interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement Is B 
confirination of the accuracy of thls CRM. 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
D "Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usuaity 
national or international standards, through an unbroken chain of comparisons all haw'ng stated uncertainties.' (IS0 VIM, 2nd 
ed., W93, definition 6.10) 
0 This IV product is Traceable to NlST via direct comparison to NtST SRMs, The uncertalntles for each certified value are 
reported, taking into account the SRM uncertainty e m  and the measurement, weighing and volume dilution e m ,  

4.0 

4.1 Assay Method ##I 10006 5: 55 WlmL 
ICP Assay NlST SRM 3101a Lot Number: 992003 

Assay Method #2 10070 f 31 p g h L  
EDTA NlST SRM 928 Lot Number. 88071 0 

mailto:ivsales@ivstandards.com


010248 
4.2 

4 3  

4.4 

BALANCE CAUBRATlON - AH balances are checked daily using iMouse procedure number 6-IMM-DOI. Tfie weights 
used for testing are annually compared to Gethart !hale Corporation's master weights and are traceeMe to the Natlonai 
Institute of Standards and Technology (NIST). The NlST Traceability number$ ere 692476 - Class I and 692476A - Class 2. 
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy, The balances are calibrated with a dass 1 andlor dass 2 analyticat weight set. These weights are tested 
annually by a NET I N V W  accredited calibration lab. The NIST test number is 822/260027-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thmometw No. 903-2680 which was certified tn accOrdanOe with the procedures outlined by ASTM €7747 and NIST 
Monograph ltio using NlSTTest Nos. and Std Nos.: 769543,217368/789543,217368/P14452,176240P14452,176240. The 
in-house procedure No. Is 2-QC-OO1.7hsmrwneters which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NIST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALl6RATK)N - irp-howe procedure 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 (TM1) DETERMINED BY ICPIMS AND ICP-OES IN VglmL 
CustomGrads solutions are tested for trace metallic impurities by Axlal LCP-OES and ICP-MS. The result from the most sensitive 
method for each element, Is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efflctent for the removal of particles dawn to 0.3 pm. 

- S AI 

- M Sb < 0.00225 

c M As < 0.04491 

- M Ba < 0.04491 

- 0 Be < 0.00017 

I M Bi 0.00t80 

- .  0 B 0.01164 

- M Cd e 0.01347 

0 Ca 0.07903 

- M Ce e 0.02245 

- M CS < 0,00135 

- 0 Cr 0.00336 

- M CO 0.01347 

M Cu 0.02695 

M -Che&ed by ICP-MS 

Oy < 0.02695 

M Er c 0,02245 

- M Eu < 0.01347 

- M Gd c 0 . W 9  

g Ga c 0.00449 

- M Ge c 0.02695 

- M Au 0.01347 

- M Hf 5 0.00898 

- M Ho < 0.00225 

- 0 In 0.03000 

d M Ir 0,02245 

- 0 Fe 0.00493 

- M La < 0.00225 

- M Pb 0.01347 

9 Li o.ooo11 

M Lu c 0.00180 

Q Mg 0.00470 

M Mn c 0.01796 

Q Hg c 0.00700 

- M Mo e 0.00898 

M Nd < 0.00898 

- 

- 0 Ni e 0.00600 

- n O s  

- 0 P < 0.03m 

- M Nb 0.00225 

- M Pd c 0.02245 

- M pt < 0.00898 

- 0 K 0.02911 

0 - Checked by ICPQES I - Spectral Interference 

M Pr < 0.00135 

- M Re 0.00449 

- M Rh < 0.00449 

M Rb < 0.00449 

M Ru e 0.00898 

- M Srn 0.00449 

M Sc -c 0.04491 

M Se < 0.03593 

0 Si 0.07389 

I M Ag c 0.00898 

- 0 Na 0.03359 

M Sr c 0.00225 

- 

- 
- 

I 

.I 

- 

c 

- 0 s e 0*1oOOo 

M Ta < 0.03144 

n - Not Checked For 

6.0 INTENDED USE 
Fw the calibration of analflwl instruments induding but not I lmW to the following: 
ICP-MS, ICP-CXS, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of W i n g  reference sampW 
For interference studies and the deteninatfon of oort8ction caefficlents 
For detection llmit and linearity studies 
For additions1 intended uses, contad N Technical Staff 

- M f e  c 0.13473 

- M 7% c 0.00135 

- M Ti e 0.00449 

M Th 0.004449 - 
- M Tm 0.00180 

- M Sn c 0.02245 

- M n < 0.22454 

- M W < 0.04491 

0 M U < 0.00898 

c M V 0.00898 

- 

I M Yb 0.00449 

I M Y 0.17963 

I M Zn < 0.08982 

- M Zr g 0.02245 

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

8.0 HAZARDOUS INFORMATION - Please refer to tbe enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 HOMOGENEUY - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homageneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QM1 Certificate Number 010105 
Recognloed by; 
Registrar Accreditation 6oard (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicsna de Acredftacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (6QS), Belgium (Avinter) , Bwi i  (FCAV), Canada (QMI}, Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark @S), Finland (SFS), France (AFAQ), Germany (DaS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea {MA-QA), Netherlands (KEMA), Nonvay (NCS), 
Poland(PCBC) Portu I (APCER Singapore (PSB), Sbovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 
10.2 ISOnEC 17025 199ZBa"General ikqulrernents for the Competence of Testrng and Cslibratlon" 

10.3 lSOllEC Guide 34 - 2OOO "General Requirements for the Competence of Reference Material P t o d u c ~ "  - Reference Materials Production - Acotedlted AZLA Certificate Number 883.02 
A2LA Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKQ-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland {NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOtAS), The Netherlands (RvA), New Zeabnd (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland {SAS), United Kingdom (UKAS) 
and United States (W) (ICBO ES) 

10.4 1OCFR50 Appendix 6 - Nuclear Rwulatory Commission - Domestic Licensing of Production and Utllbatlon Facilities 

40.5 IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliancs 

10.6 MIL.STD4862A (ObsoletdObserved) 



11.0 DATE OF CERTIFICATION AND PERlOD OF VALIDITY 010250 

41.1 IV Shelf Life - The period of Ume durhg which the concentration of the anal@@) In a properly packaged, unopened. and 
unused standard stored under environmnblly controlled and monitored conditions Will remain withln the sgectfied uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the sdution) and infrequently, by ch&wl instability. 
Transpiration studies (PSPOI 020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-mL low density polyethylene bottles. When stored under special mditlons 
that minimhe transpiration and Instability, the shelf life can be extended past #ris timlt. 

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 mtamination whlch affect the integrity of the CRM and limit Its useful life. 
Inorganic Ventures I iV b b s  concurs with state and federal regulatory agendes’ recommendations that solutron standards be 
assigned a one-year expiration date. 

Expiratton Date: 

12.0 NAMES AND SIGNATURES OF CERTlFYlNG OFFICERS 

W r G ,  

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

thftificate APFovd BY: Katailn Le, QC Supervisor 

Cedfylng Officer: Paul Galnes, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  1 i v  i a b s  

195 lehigh avenue, suite 4, lakewood, nj 087M usa 

e-mail: ivsales@ivstandard$.com website: www.ivstandards.com 
phone: 800-689-6799 732-901-1900 f a :  732-901-1903 

cer t i f i ca te  of a n a l y s i s  
3.0 lnorganic 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 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 p g h L  Calcium in 1.4% (abs) HN03 2.0 

Catalog Number: 
Lot Number: 
Starting Matanal: CaO 
Starting Material PuW (%)I 99.999389 

CGCAI 0-1, CGCAI 0-2, and CGCAl O-5 
W-CAO3022 

3.0 

Starting Material Lot No 
Matrix: 

CERTIFIED VALUES AND 

Cortlfled Concentration: 

Certified Density: 

C27LOl 
1.4% (abs) HN03 

UN CERTAINTI E5 

9968 f I 8  pg/mL 

1.038 g/mt (measured at 
.. . 

22" C) 

the Cert%ed Value is based upon the most predse method used to analyze this CRM. The following equations are used in the 
cakuiatlan of the certified value and the uncertainty: 

Certifked Vale 0 = 

Clncerfairrty (2) =-= 
(Q= m m  

n =  n w r b 8 r C d ~ t S  
IPS = ThearmatLon d all Significant esttrreted ems 
(Most c o m n  are the wrcrsfromiWmrrtal MB- 
weighing, clautlonto v o k m ,  ard the fixed aru repcrted ont he 
NfsT Em Certfftcate d mlfsrs.) 

n XI = Indlvtdual tasuks 

(n)" 

The independent samples t-test was used to determine ifthere 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 
confimatlon of the accuracy of this CRM. 

4.0 TRACEABILITY TO NBT AND VALUES OBTAINED 8 Y  INDEPENDENT METHODS 
17 "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
nationel or international standards, through an untmken chain of comparisons all havlng stated uncertalntles." (1SO VIM, 2nd 
ed., 1993, definition 6.10) 
3 7hls IV product is Traceable to NIST via direct comparison to NfST SRMs. The uncertalntles for each certifid value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution m. 

4.1 - AssayMethod#l 9968 f 18 pglmL 
ICP Assay Nlsf S M  3109a Lot Number: 000622 

9973 5 25 vg1mL 
EDTA NIST SRM 928 Lot Number: 880710 

Assay Method #2 

mailto:ivsales@ivstandard$.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATIOPI - All balances are checked daily using in-house procedure number 6-IMMQO1. The weights 
used for testing are annually compared to Gemart Scale Corporation’s master webhts and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 69247- -Class 2. 
The NlST test number is 8221260017-98. All analytical balances are calibrated every 4 months by Gemart Scale Cop. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical wight #t. These weights are tested 
annually by a NIST I NVLAP accredkd calibration lab. The NIST test number L 8221280017-98. 

THERMOMETER CAUBRAVON - The thermometers used in the d&mlnat4on of the final densities are calibrated ys standard 
thermometer No. 903-2680 which was certified in accordance with the procedufes outlined by ASTM E7787 and NSST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217388/P14452,17624O/P14452, -t76240. The 
in-house procedure No. is 2-QC-001 .Thermometers which ate not calibrated vs standard themmeter No. 903-2680 are 
traceable to NlST identification Nos. 92564,119016,471047 and NlST ?est report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALlBRATION - In-house procedure 3-QC-002 is used to calibrate all Cbss A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

0 

5.0 TRACE METALLIC IMPURITIES (TMt) DETERMINED BY ICP/MS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Mal ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Soiutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles d m  to 0.3 pm. 

!k! DY < 0.03067 

Bd Er 6 0.02556 

M Eu < 0 . 0 1 ~ 3  

M Ga c o.oosi1 

M Gd < 0.00511 

k! e .c 0.03067 

h! Au < 0.01533 

M t(f 0.01022 

!d HO < 0.00256 

Q in 0.00200 

M Ir 0.02556 

0 Fe *: o.00110 

M La e. 0.00256 

Pb 0.01533 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr 0.00153 

M Re < 0.00511 

!d! Rh < 0.00511 

An * 0.00511 

M Ru e 0.01022 

M Sm 0.00511 

Q sc < 0.00002 

0 Se c 0.00620 

9 si 0.00253 

M As < 0.01022 

B Na < 0.00010 

Q Sr 0.02021 

e s 0.01053 

M Ta 0.03578 
n - Not Checked For 

8.0 INTENDED USE 
For the calibration of analytical Instnunen& including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, G F M ,  XRF, and DCP 
For the validation of analytical methods 
For the preperetion of ”working referonce samples” 
For interference studies and the &termination of cc)mctiOn coefficients 
For detedlon Urnit and linearity studies 
For additional intended uses, contact N Technical Staff 

.. 
an u < 0.01022 

e v 0.00090 

h! yb 0.00511 

M y < 0.20444 

Q 0.02232 

M 23 < 0.02556 

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

8.0 

9.0 

10.0 QUALIN STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Piease refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENElW - This solution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

90.1 IS0 9001:20(90 Quality Management System Registration - QMl Certificate Number 010105 
Recognkred by: 
Registrar Accreditation Board (ANSWAB) 
Standards Council of Canada (SCC) 
Dutch Counal for Accreditation (RVA} 
Entidad Mexicans de Ameditscion, a.c.(EMA) 
Members of IQ Net I n t .  r :  
Argentina (IRAM), Australia (QAS), Austria (c)QS;, Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Cre& Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary {MSZT), inland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portu al (AFCER Singapore (PSB), Slovenla (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.61 

10.3 ISOnEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredlted MU Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: . 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKOcOBE), Canada {SCC), Chinese Taipei (CNLA], Czech Republic 
(NAO), Denmark (DANAK), Finiand (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CF RSO Appendix 8 - Nuclear Regulatory Cornmirslon - Domestic Licensing of Production and Utilization Fsclfltles 

10.2 ISOIIEh ,702& - 1998"General &equimrnents for the Competence of Testing and Calibration" 

90.5 10CFR29 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD45662A (ObsoletelObserved) 



010254 11 .O DATE OF CERTIFICATION AND PERIOD OF VALlDlTY 

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 controlled and monitored conditions wilt remain within the specifmd uncertainty 
range. Shelf Iffe is limited primarily by transpiration (bss of water from the solution) and infrequently, by chemical instabitity. 
Transplration studies (P-SPO1020) of chemically-stable soiutkms performed at Inorganic Ventures / iV Labs indicate a CRM 
shelNife of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under m a l  conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

ld.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-year expiration date. 

Certiflcatlon Date: July 23 2003 
Expiration Date: 

’ 3, 3 ?? f . 
-.L J 

12.0 NAMES AND SIGNATURES OF CERTiFY1NG OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Ofncer: 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  / Iv l a b s  

395 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

ce r t i f  i ca  t e of a n a  l y s i s  
1 .o 

2 .o 

3 .o 

4.0 

Inorganic Ventures / 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 valuets) 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 io000 p g h L  iron in 3.5% (abs) HNO3 

Catalog Number: 
Lot Number: 
Starting Material: Fe metal 
Starting Material Purity (%): 99.999569 

CEFEIO-9, CEFEl0-2, and CGFEIO-5 
W-FE03030 

Certified Density: 1.050 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 certifid value and the uncertainty: 

Certified Value Cep = Q =  mal 

n =  n u w b e f a f m m t s  
88 = T'M furrrmtion d all sigr#ficant eE;timted erms 
(Most c o m n  arethe errasfrminstrumrrtal me;lsuretm4, 
weighing, dilutionto vdm,  and the fixed errw reported onthe 
NlST EW certificate of malyds.) 

n xl = kWidual resuits 

Uncertainty (2) = 2 f k i - s J ~  

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 uncertaifltles. 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 it 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) 
[3 This IV product is Traceable to NET via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 10,031 f 33 pglrnL 
ICP Assay NlST SRM 3126a Lot Number. OM3606 

10,016 f 25 pglrnl. 
EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALlBRAnON - All balancm are &ecked daily using In-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gemart Scale Corporation’s master weights and are traceable to the Natlonal 
Institute of Standards and Techndogy (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NfST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gemart Scale Cap, 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 caiibmticm lab. The NlST test number Is 822/260017-98. 

THERMOMETER CALlBRATlON - The themmeters used In the dstermlnation of the final densities are calibrated YS standard 
thmometet 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.: 76W43,217368/7W543,217368/Pt4452,176240/P14452,176240. The 
In-house procedure No. is 2-QG001 .Themeters which are not calibrated vs standard thermometer No. 903-2680 are 
traceabie to NlST Identification Nos. 92564, ? 19016,471047 and NtST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CAtiBRATlON - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quallty control of Custom Grade Standards. 

4.3 

4.4 

TRACE METALLIC IMPURJTIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglrnL 
Cmstm-Grade solutions are tested for trace metallic lmpuriles by Axlal ICP-OES and ICP-MS. The result from the most sensitive 
method for each efement, Is reported below. Sdutim tested by ICP-MS were analyzed In an ULPA-Filtered Clean Room. An 
UPA-Filter is 99.9985% effident for the removal of particles down to 0.3 pm. 

5.0 

- 0 AI < 0.00270 

- M Sb 0.00201 

- M As 0.04022 

- M Ba c 0.04022 

- 0 Be < 0.00005 

M 8i c 0.00161 

- 0 B c 0.00090 

.-- M Cd < 0,01207 

- 0 Ca 0.00291 

c M Ce c 0.02011 

- M Cs < 0.00121 

M Cr 0.02011 

c 0 co < 0.00110 

- M Cu < 0.02413 

M - Checked by ICP-MS 

- M Dy c 0,02413 

- M Er < 0.02011 

M Eu e 0.01207 

I M Ed s 0.00402 

- 

.- M Ga < 0.00402 

i G e  

- M Au c 0.01207 

- M Hf c 0.00804 

M Ho c. 0.00203 

- M in < 0.04022 

M ir < 0.02011 

-.c 

- 
Fe 

- M La C 0.00201 

- M W < 0.01207 

- 0 H c O.ooQ03 

M Lu c 0.00161 
.II 

I 0 Mg c 0.00006 

0 Mn < 0.02000 

.IC 0 Hg 0.01100 

. M Mo < 0.00804 

- M Nd c O.Oo804 

- 

0 Ni < 0.05000 

M Nb < 0.00201 

- 
- 
- n Os 

- M Pd c 0.02011 

i P  
- M Pt < 0.00804 

0 K 0.00170 
-.* 

0 - Checked by ICP-OES i - Spectrallnterference 

- M Pr 0.00121 

M Re 0.00402 

M Rh < 0.00402 

M Rb 0.00402 

- M Ru < 0.00804 

Sm < 0.00402 

M sc c 0.04022 

M Se c 0.03223 

- 0 Si 0.01000 

Ag 0.00804 

- 0 Na 0.00776 

c M Sr < 0.00201 

- 0 S 0.07200 

M Ta e 0.02815 

n - Not Checked For 

- 
- 

- 
- 

.I 

6.0 INTENDED USE 
For the calibratkm 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 preparatlon of Workhg reference samples” 
For Interference studies and the determination of correction coefficients 
For detection limit and linearity studles 
For additional intended uses, cantact IV Technical Staff 

I M Te 0.12066 

- M Tb c 0.00121 

- M ll 0.00402 

- M Th < 0.00402 

- FA Tm 0.00161 

- M Sn c 0.02011 

- M Ti 0,20109 

I M W c 0.04022 

0 - M U c 0.00804 

c M V < 0.00804 

- M Yb < 0.004M 

- M Y e 0.18087 

- M zr < 0.02011 

- M Zn 0.04876 

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

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENElT'f - This sdutlon was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0  9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation 8oard (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net Intematlonal Certification Network: 
Argentlna (IRAM), Austra!ia (QAS), Austria (MS), Betglum (Avlnter) , Brazil (FCAV), Canada (QMI), Hmg Kang {HKQAA), 
Columbia (ICONTEC), Czech Republic {CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), lsrad (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Pdand(PCBC Portugal (AFCER Singapore (PSB), Slovenla (SIQ), Spaln {ENOR), SwitzeriandJSQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.M 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Rmfsrance Material Producers" - Reference Materials Production Accredited A2LA Certificate Number 883.02 
A2lA Mutual Recognition Agreement Partner6: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-ODE), Canada (SCC), Chlnese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Kma (KOLAS), The Netherlands (RvA), New Zealand (IANZ}, Norway (NA), 
Portugal (IPQ), Singiyxwe (SAC-SINGLAS), Spain {ENAC), Sweden (SWEDAC), Switzerland (SAS), United Klngdom (UKAS) 
8nd United States (NVIAP) (ICE0 ES) 

10.4 WCFRSO Appendlx B - Nuclear Regulatory Commlsslon 
9 Domestic Licensing of Production and Utillzatlon Facilities 

10.2 ISOflEC 17028 - 1999 "General dequlrements for the Competence of testing and Calibration 

. 

1O.S 1M;FRZl - NucIear Regulatory Commfcslon - Reportlng Defects and Non4ompllance 

10.6 MIL-STD&MZA (ObsoletdObserved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010258 

31.1 N Shelf Life - The period of time during whlch the concentration of the analyte(s) In a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wlll remain within the spedfied uncertainty 
range. Shelf life 1s limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instabillty. 
Transpirafin studles (P-SP01020) of chemically-stable solutions perkmed at Inorganic Ventures I IV Labs indicate a CRM 
shdf4ife of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimla transpiration and Instability, the shelf life can be extended past this limit 

11.2 Explratlon Oate - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
fosses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federa! regulatory agencies’ rmmendations mat solution standards be 
assigned a one-year expiration date. 

Certification Date: March 2Q2003 

92.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared 8y:  JoAnn Strwthers, QA Administrative Assistant 

Certtfying Officer: Paul Gaines, Chemist. Senior Technlcaf 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 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@?ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 .O 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 !SO Guide 31 -2000 (Reference Materials - Contents of cedficates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 pg/rnL Potassium in I .4% (abs) HN03 2.0 

Catalog Number: 

Starting Material: UNO3 

Starting Material Lot No Kq8Jl9 

Matrix: 1.4% (abs) HNOs 

CGKI 0-1, CGKI 0-2, and CGKI 0-5 
Lot Number: WmK02111 

Starting Material Purity (%): 99.997230 nA.rg: REL:E 1 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

9930 f 9 yg/mL 

I .024 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: 

ceriified Val@ (t$ gy& meal 
n XI = inmidual reas 

@vu 
n = nurrber of measuremts 
Bfl = ThE! srrmnation d all signWkant estitmted errors, 
(Most c o r n  a r ~  the arasfrorninstrurental masul- 
wdghing, cfiMion to voiw-8, md the fixed errcr reportsd on t he 
NET 93A certificate d maksis.) 

Uncertainty (*$ ==E 

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 wjthln the stated uncertainties. ThL agreement Is a 
confimatlon of the accuracy of this CRM. 

4.0 ' TRACEABItrrY TO NtST AND VALUES OBTAINED BY lNDEPENDENT METHODS 
C Property of the result of a measurement w the value of a standard whereby It can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertaintles." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product Is Traceable to NIST via direct cornpartson to NIST SRMs, The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and vdume dilution e m .  

4. I Assay Method #I 9926 f 62 vg/mL 
ICP Assay NIST SRM 3141a Lot Number: 891312 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 

A-Y NMhOdm 9930 f 9 pg1rnL 

mailto:ivsales@?ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALl8RAlION 9 All balances are checked daily using in-house procedure number SIMM-UOt. The weights 
used for testing are annually compared to Gerhart Scab Corporation's master weights and are traceable to the National 
Instituter of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 8222600t7-98, All analytical balances are catlbrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by 8 NlST I NVLAP accredited calibration lab. The NlST test number Is 822r260017-98. 

fWERMOMETER CALIBRATION - The thennometers used In the determlnation of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified In accordance with the prooedures outlined by ASTM E7747 and NIST 
Monograph 430 using NIST Tesl Nos. and Std Nos.: 769543,217368/169543,217368/P14452,176240!P14452,176240, The 
in-house procedure No. is 2nQC-001 .Thermometers whlch we not mllbrated vs standard thermometer No, 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NIST test report NOS. 81V258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate at1 Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURlTlES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN VghL 
Custom-Grade solutions are tested for trace metalilc impuritles by Axial CP-OES and 1CP-MS. The result from the most sensitive 
method fw each element, is reported below. Sotutlons tested by ICP-MS were analyzed In an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% emdent for the removal of particles down to 0.3 ~jm. 

- 0 Al -c 0.00090 

c M Sb 0.00200 

- M As 0.03999 

I M Ba s 0.03999 

- 0 Be < 0.00020 
- M €31 0.00100 

- 0 B 0.00060 

.fvJ Cd 0.01200 

- 0 Ca 0.00075 

- M Ce c 0.02000 

- M Cs e 0.00120 

- M Cr c 0.02000 

- M Co c 0.01200 

- M Cu < 0.02400 

M - C M e d  by ICP-MS 

g Dy c 0.02400 

- M Er e 0.02000 

- M Eu < 0.01200 

- M Gd 0.00400 

- M GR e 0.00400 

0 Ge 0.00150 

- 0 Au C 0.00300 

- M Mf 0.00800 

- 

- M Mo c 0.00200 

- M In 0.03999 

M Ir 0.02000 

- 0 Fe 0.00212 

M La c 0.00200 

- M Pb < 0.01200 

- 

-.I 

- 0 Li 0.00003 

- M Lu e 0.00160 

9 Mg 0.00100 

- 0 Iwn 0.00003 

- 0 wg < 0.01500 

- M Mb < 0.00800 

- M Nd 0.00800 

- 0 Ni < 0.00230 

I M Nb < 0.00200 

- n os 
- M Pd < 0.02000 

0 P < 0.00250 

M Pt e 0.00800 

- S K  

- 
- 

0 - Checked by ICPUES t - Spectral Interference 

M Pr < 0.00120 

M Re c 0.00400 

M Rh < 0.00400 

M Rb 0.49948 

M Ru c 0.00800 

- M Srn < 0.00400 

- 
c 

I 

- 

0 sc c 0.00002 

0 Se e 0.05000 

I 0 Si < 0.00340 

M Ag c 0.00800 

- 0 Na 0.21730 

M Sr c 0.00200 

- 0 S 0.07200 

M Ta c 0.02800 
n - Not Checked For 

- 
- 

- 

- 

4 

M Te < 0,11998 

M Tb C 0.00120 

- M TI 0.00400 

M Th c 0.00400 

c 

- 

I 

- M Trn c 0.00160 

- M Sn e 0.02000 

- 0 Ti < 0.00070 

- M W c 0.03999 

- M U < 0.00800 

- 0 v c 0.00090 

M Yb < 0.00400 

M Y 0.15938 - 
- 0 zn 0.00050 

M Zr 0.02000 - 
s - Solution Standard Element 

6.0 ' INTENDED USE 
For the caalbratlon of analytical insbuments lndudhg but not limited to the fdbwtng: , 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the val idah of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of m c t l o n  coeffidenta 
For detection iimtt and linearity studies 
For additional intended uses, contact W Technical Staff 

7.0 w m w m m s  FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
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8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Piease refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

10.1 I S 0  9001 : a 0 0  Quality Management System Regletration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of 1Q Net International CeMcatlon Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV], Canada (QMI), How Kang (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel {SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), N o m y  (NCS), 
Poland PCBC) Portu al (APCER Slngapore (PSB), Siovenla (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing . Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredlted A2LA Certlflcate Number 883.02 
A2tA Mutwt Recognltion Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNtA), Czech Republic 
{NAO), Denmark (DANAK), Rnland (FINAS), France (COFRAC), Germany (DAR), Mong Kong (HKAS, Ireland (ME), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLA$), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Slngapore (SACSINGUS). Spain (E'NAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States ( W P )  (ICBO ES) 

10.4 1UCFRSO Appendix B - Nuclear Regulatory Commission - Domestlc Licensing of Production and Utiiization Facilities 

j0.2 lSOllE& j702s' - 1 d " G e n e r a l  R'equlrements for the Competence of Testing and Calibration" 

10.5 10CFR21 - Nuclear Regulatory Commlssion - Reporting Defects and Non-Cornpiiance 

10.6 MlLSTD45662A (ObsoJetdObswsd) 

11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Llfe - 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 spedfied uncertatnty 
range. Shelf life is limited primarily by transpiration (lass of water from the solution) and Infrequently, by chemical instability. 
fransplratiin studies (P-SPOIO20) of chemically-stable sdutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minfrnlze transpiration and tnstabillty, the shelf llfe can be extended past this Ikr~lt. 

11.2 Expiration Date - The date after whlch a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contaminadon which affect the integrity of the CRM and iirnlt its useful life. 
lnorgank Ventures I fV Labs concurs with state and federal regulatory agencies' recommendations that sdutlon standards be 
assigned a one-year expiration date. 
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12.0 NAMES AND SIGNATURES OF CERTlFYlNE OFFICERS 

Certificate Prepared By: J o h n  Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying officer: Paul Gaines, Chemist, Senior Technlcal Director 



0.10263 

Certificate 11883.02. The certificate is designed and the certified value&) and uncertainty(ies) are 

I n o r g a n i c  v e n t u r e s  1 liv l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-9Ol-1900 fax: 732-901-1903 
e-mail: ivsales@ivst.andards.com website: www. ivstandards.com 

c e r t i f i c a t e  w f  a n a l y s i s  
e 

,O 

1.0 

DESCRIPTION OF CRM Custom-Grade 10000 MglmL Magneslum In 1.4% (abs) HNOj 

Catalog Number: CGMGlO-1 and CGMGf0-5 

Starting Material: Mg metal 
Starting Material Purity (96): 99,9968 INORGANIC L,ABS/F;ADCtiEM l-AES?$bGl 

Starting Material Lot No RML91191 
Matrix: 1.4% (abs) HN03 D A r f  OF'CNEU E __-_.- Q % & J . / Q ~  ay--l.....lwl,.-. 

1 NQRG: ,353Q1.f,,",,.,, PD , -F3a%l_-c--  

Lot Number: T-MG03006 

REIX I VED 2 ---~~fim 
3lAYE EXPXRED:: ___ Q & ~ j # ~ ~ ~ ~ ~ ~ ~ ~  

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 9021 & 20 pg/mL 

Certified Density: 1.050 g/mL (measured at 22" C) 

. . .  . 

TRACEABILITY TO NIST 
"Property of the result of 8 maw 

national OJ international standards, 
ted to stated references, usually 
ated uncertainties.' (IS0 VIM, 2nd 

ed., 1393, definition 8.10) 

reported, taking into account the SRM uncertainty'wror and the rneasurern&, weighing and vdurne ddvtiorr enors. 
This IV product is Traceable to NET via direct comparison to NIST SRMs. The uncertainties for each certllied ~ I u e  are 

4.1 Assay Method #I 9998 f 20 pq/mL 

9921 f 20 WglrnL 
EDTA NlST SRM 925 Lol Number: 68071 0 

Assay Method #2 

tCP Assay NIST SRM 3131a Lot Number: 991107 

mailto:ivsales@ivst.andards.com
http://ivstandards.com
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4A 

4.3 

4.4 

EWANCE CALl8RATlON . All W a r n  are checked daity ushg In-house procedure number 61MM#1. The weights 
used for testlng are annually compared to Gerhart Scale Corporatlon's master weights and are traceable to the NaUond 
InetiMe of Standards and Technobgy (N1ST). The NIST TracmbiNy mrmbtus are 692476 - Crstss 1 and 692476A - Class 2. 
The MIST test number b 822/26001798. All anatytical Wanc;es are caRbrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The ba)ances are celibrated with a &SS 1 and/or c b  2 anafytlcd mbht sa. These w e i g h  are tested 
annuatly by a NIST 1 NVIAP accredited calibration lab. The NET test number is 822126001 7-98. 

THERMOMETER CALlBRA7lON -The thermometers used in the dotwm'mtiin of the nnal densities are catlbrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlinad by ASTM €7'747 and NlST 
Monograph 150 udng NET Tbst Nos. and Std Not.! 769543,2173W69543,217368/f14452, t7624C)/Plr0452,176240+ The 
In-house procedure No. is 2-QC-001 .Themoomsters which are no! calibrated vs standard h-er No. 903-2680 are 
traceable to NIST ldentincatlon Nos. 92564, ? 19016,471 047 and NIST test report Nos. 81 1/258522,811~7078, and 236090. 

QLASSWARE CUBRATION - In-house procedwr 3-QC-002 is used to catibmte all Class A Glassware used in the 
manufactwe and qudlty mtrd of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN p g h L  
CustomGrade solutions are tested for trace mtdllc lmpurltfes by Axfal ICP-OES and ICP-MS. The resutt from uie most sendtkro 
tn&M for each element, is reported bdow. sdutlons tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter k 99.9985% effiden? for the removal of particles down to 0.3 pm. 

6.0 INTENDED USE 

M U 0.00818 

M V * 0.00818 

M < 0.00409 

I y 6.16367 

P 0.01892 

M Zr 0.02046 
s - Soldon Standard Element 

For the calibration of anal)3ical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the valldatlon of analytlcd method8 
For the preparation of W i n g  refwencw sampk" 
For interference studies and the detmination of comction coefficients 
Fur detection Ilmit and llnearlty studies 
For additional Intended uses, contact IV Technical Staff 
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8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Piease refer to the enclosed Material Safiey Data sheet for information regarding this CRM. 

HOMOGENEITY - This sdutlon was mixed according to procedure IV-MPM-004 and is guaranteed to be homog%nem. 

10.1 IS0 9001:2000 Quality Managemant System Registration - QMl Certificate Number Of0105 
Recognized by: 
Rqidrar Accreditation Board (ANSI-RAB) 
Standards Couficll of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entldad Mexicana de Acreditacton, a.c.(EMA) 
Members of IQ Net International Certifica;ion Network: 
Argentina (IRAM), Australia (BAS), Austria (bQS), Belgium (Avinter) , BratA (FCAV), Canada (QMI), Hang K o q  (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France {AFAQ), GMmany (DQS), Greece (ECOT), 
Hungary (MSZT), Ireland (NSAI), lsrad (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Ndherlands (KEMA), Notway (NCS), 
Poland PCBC), Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Swiherland (SQS) 

-Chemical Testing - Accredited A2LA Cedlficatt Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
-Referenee Materials Production - Accredfted APIA Certificate Number 883.02 
A2LA Mutual Recognltlon A$#reemcnt Partners: 
Australla (NATA), Austrla (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNW), Czech Repbk  
(NAO), Denmark (DANAK). Flnland (FINAS), France (COFRAC), Gemwny (DAR), Hong Kong (HKAS, Ireland {NAB}, Haly (SIT) 
(SINAL), Japan (JAB) (JNU), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), No~lay(NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Swttzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 1OCfRijO Appendix E3 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.2 lSOAE& 17025 - W98"General kequirementc for the Competence of Testing and Calibration 

lU.6 lOCFRZ1 - Nuclear Regulatory Cornmiasion Reporting Defects and NonCompliance 

10.6 MlLSTD45S62A (UbsoletdObserved) 
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11.0 DATE OF CERTlFlCATtON AND PERIOD OF VALIDITY 

I t 1  IV Shelf Life - The period of time during which the concentration of the an;rlyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified unoertakrty 
range. Shelf life Is limhed primarily by transpiration (loss of water from the sdution) Mld infrequently, by chemical hstabllity. 
Transpiration studies (PSW1020) of chemically-&able solutions performed at Inorganic Venture8 I IV Labs Indicate a CRM 
shM4ife of four years for solutions packaged in 5#-fnL low denslty pdydbylene bottles, When stored under special CwlCIitions 
that minlmite transpiration and instability, the shelf tile can be extended pad this IimR. 

11.2 Expiratlon Rate - The date after which a CRM should not be used. Routlnt laboratory USB of a CRM i n c m  tmsplrath 
losses and the chance of contamination which affect the integrity of the CRM and limit Rs useful life, 
Lnorganlc Ventures 1 IV labs  concurs wlth state and federal regulatory agencies' recommendations that solution atandardk be 
assigned a one-year a@rath date. 

Certification Date: August 28, 2002 

12.0 NAMES AND SIGNATU 

Certificate Prepared By: '. .. Debbie. 

Certificate Approved By:" . ,. 

Certtfying Officer: " '. 

. .. . . . .  
. (... 

. .  
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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 aven(re, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-t900 fax: 732-901-1903 

e-mail: ivsalesQivstandards.com website: www.ivstandards. cam 

ce r t i f  ica  t e of a nalysr 's  
Inorganic Ventures / N Labs is an IS0 Guide 34.2000 Certified Refgrence Material (CRIB) Manufacturer: 
Certificate #883=04,7he ceMcate is desjgned and the certified value(s) and uncertainty(ies) are 
detmhed in accordance with IS0 Guide 31-2000 (Reference Mate&& - Cuntents of certificates and label(s), 
IS0 Gukde 34-2000 wQuaity System Guidelines for the producEK>n * of R e f e m  M a W s ,  " and IS0 Guide 35-1989 
"CeMcation of Reference Materials - General and Satisical Principles. " 

DESCRtPTION OF CRM Custom-Grade 10000 pglmL Sodium in 1.4% (abs) t"3  

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 1.032 glmL (measured at 22" C) , 

10,005 k 7 ~ g h L  

The Certified Value is based u 
calwlation of the certified valu 

~ ~ ~ V a k # k ~  
n .  

Wcertairrty (9 = 2fIm1Rm 
"Q rumntal measurerrent, 

ng equations are used In the 

ked wra reported on t he 

The independent samples t-t& was used to. 
cmtidence interval. Both methods 
confirmation of the accuracy of thls 

TRACEABILjTY TO NlST AN , 

a 'Property of the result of a measurernent.or the value of a standard whereby it.&lbe related to stated references, usually 
national or international standards, through an unbroken chaln of COmPariSOnS a!l,havlng stated uncertainties." ( IS0 VIM, 2nd 
ed., 1993, definition 6.50) 
0 This IV product Is Traceable to N1ST via direct comparisofl b NkT S,Wk The uncertainties far each certified value are 
reported, taking into account the SRM uncertainty err& and the measurement, welghing and volume dilution errors. 

4.1 Assay Method AM 10,067 f 75 pg/mL 

e assay methods at the 95% 
ncertalntis. This agreement Is a 

. .  . .  . .  . .  

ICP Assay NET SRM 3152a Lot Number: 990907 

10,005 f: 7 pghL 
Grevlrnetric NlST SRM Lot Number: See Sec, 4.2 

Assay Method #2 

http://ivsalesQivstandards.com
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4.2 

4.3 

4.4 

SALANCE CALIBRATDN - All baiances are checked dally using in-house procedure number 6-IMM-002. The weights 
used for testing are annually compared to G e M  Scale Corpofation's master weights and are traceable to the Natkwal 
institute of Standards and Technology (NIST). The NlST Traceabflity numbers are 692476 - Class 't' and 692476A - Class 2. 
The NIST test number Is 8221260017-98. All analytical balances are calbrated every 4 months by Gerhart Scale Corp, of 
South Amboy. The balances are calibrated wlth a dass 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NIST / NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543.217368/P14452,176240/P14452,176240. The 
in-house procedure No. ts 2-ocaOl .Thermometers wbich are not callbraled us standard thermometer No, 903-2680 are 
traceable to NfST ldentificatlon Nos. 92554, ?19016,471047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CAL18RATlON - 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 (TM1) DETERMINED BY ICPIMS AND ICPIOES IN pghL 
Custom-Grade solutlons are tested for trace metalUc impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for ea& element, is reported below. Solutions tested by ICP-MS were anaiyzed in an ULPA-Filtered Clean Room. An 
UtPA-Filter is 99.9985% efticlent for the removal of partides d m  to 0,3 ym. 

- 0 At < 0.00090 

- M Sb C 0.00208 

- M As e 0.04165 

- M Ba 0.04165 

- 0 Be < 0.00020 

- M Bi < 0.00167 

- 0 8 < 0,00060 

- M Cd < 0.01249 

- 0 Ca 0.00160 

- M Ce < 0.02082 

- M Cs 0.00104 

- M Cr < 0.02082 

- M Co c 0.01249 

- 0 Cu c 0.00140 

M - CheCkeb by ICP-MS 

- M Py c 0.02499 

M Er 0.02082 

- M Eu c 0.01249 

M Gd 0.00417 

- M Ga c 0.00417 

0 Ge < 0.00150 

- 0 Au < 0.00300 

- M Hf e 0.00833 

- M Ho 0.00208 

M tn < 0.04165 

- M Ir < 0.02082 

- 0 Fe O.OU110 

I M La 0.00208 

- M Pb C 0.01249 

- 

- 

- 

- 0 LI 0.00003 

- M Lu c 0.00167 

Q Mg 0.00015 

I 0 Mn < 0.00003 

- 0 Hg c 0.01500 

M Mo c 0.00833 

M Nd 0.00833 

0 Ni 0.00230 

M Nb 0,00208 

- 
- 

- 
9 0 s  

- 0 P < 0.04000 

M Pd 0.02082 

I M pt C 0.00833 

0 K 0.00873 
I 

0 - Checked by ICP-OES i - Spedraf Interference 

II M Pr e 0.00125 

- M Re < 0.00417 

- M Rh 0.00417 

- M Rb < 0.00417 

- M Ru e 0.00833 

M Sm e 0.00417 

0 sc c 0.00002 

0 Se 0.05000 

c 

- 
0 SI < '0.00340 - 
- M Ag c 0.00833 

- S Na 

- M Sr 0.00208 

0 S c 0.07200 - 
- M Ta < 0.02915 

n - Not Checked For 

- M le c 0.12494 

- M Tb < 0.00125 

M TI 0.00417 

- M Th < 0.00417 

- M Tm c 0.00167 

c M Sn c 0.02082 

I 0 Ti < 0.00070 

- 

a - M W 0.04165 

M U < 0.00833 - 
0 v < 0 , O ~  

- M Yb e 0.00417 

- M Y < 0.56658 

- 0 Zn 0.00130 

- M Zr e 0.02082 

s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments Including but not limited to the fdloWing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validam of analytlcal methods 
For the preparation of Worklng reference samples" 
For interference studies and the determination of correction coefficlents 
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 
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8.0 

9.0 

qO.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Materia! Saftey Oata sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9Wi;2000 Quality Management System Registration - QM1 CertMcate Number 090105 
Recognized by: 
Registrar Accreditation 802rd (ANSI-WE) 
Standards Coundi of Canada (SCC) 
Dutch Coundl for Accreditation {RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net lnternatlonal Certlficatfon Network: 
Argentina (RAM), Austrafla (QAS), Austria (OW), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Repubfic (CQS), Denmark (DS), Flnland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea {KSA-QA), Netherlands (KEMA), Norway (NCS), 
Pdand PCBC), Portugal (APCER Singapore (PSB), Slovenla (SIQ), Spain (AENOR), Switzerland (SUS) 

- Chemical Testing - Accredlted A2tA Certificate Number 883.01 
10.2 ISOIIEk 'I7025 - 1999 "General kequirements for the Competence of Testing and Calibration" 

10.3 ISOIEC Guide 34 2000 "General Requirements for the Competence of Reference Materlal Producers" - Reference Materials Production - Accredited AZLA Certificate, Number 883.02 
A2U Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (8mwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Talpei (CNU), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (MWS, Ireland (NAB), Italy {SIT) 
(SINAL), Japan (JAB) (JNLA), Republlc of Korea (KOtAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (YPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Klngdom (UKAS) 
and United States (NVMP) (ICBO ES) 

10.4 IOCFRW Appendix 8 - Nuclear Regulatory Commission - Domestic Llcensfng of Production and Utilization Facilities 

10.5 10Cf R21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 NliL-STD45662A fObsolete10bserved) 

?I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11,l IV Shelf Ufe - The period of time during which the mcentratlon of the anaiyte(s) in 8 property packaged, unopened, and 
unused standard Stored under environmentally controlled and monitored conditions will remain withln the spedAed uncertainty 
range. Shelf itfe Is llmited primarity by transpiratjon (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOf020) of chemlcally-stable solutlons performed at inorganic Ventures / 4V Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-rnL low density polyethylene bottles. When stored under special conditions 
that mlnlmfze transpiration and instability, the shelf llfe can be extended past this Jimlt 

11.2 Expiration Date - The date after which a CRM should not be used, Routine laboratory use of a CRM increases banspiratlon 
losses and the chance of contamination which affect the integrity of the CRM and limit Its useful life. 
lnorganlc Ventures I IV tabs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year explration date, 

. 



12.0 NAMES AND SIGNATURES OF CERTtFYING OFFICERS 018270 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 

. .. 

. -. 

. , .. . . . .  . . .. . .  . 
. .  . ... . .. . .  . . . .  

. .  . 
. .  

. . . .  
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Catalog Number: CGCI1-7, C G t l l - 2  and CGtl l -5  

Lot Number: W-L102066 

Starting Materiel: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 998 rt 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 (R) = xi 
n 

( j z )  = mean = individual results n = number of measurements . ZS, = The summatian of all  significant 
estimated errors, 

Classical Wet Assay: 998 f 2 pglml, 
Method: Gravimetric as the Sulfate vs NET weights #8221254143-94. 

Instrumant Analysis: 1000 5 4pglmL 
Method: Inductively Coupfed Plasma Spectroscopy (CP) vs NIST SRM 31 29a. 

The independent samples t-test was used to determine if there is qweement between the above assay methods at the 95% confidence 
interval. Bath methods were compared and showed sgrmmen? w2hin ths stated cincertainties. This agreement is s cmfirmatior, of the a accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMiNED .BY ICP-MS AND ICP-OES IN pg/mL: 
Custom Grade solutions rested for trace metallic irnpuri~es by ICP-MS were awlyzctd in an UWA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the'rernoval of particlw down tq'0,3 ~ t n .  . . .  

h 0 AI <0.010 

Q As <0,044 - M Ba <0.0010 - 0 Be <0.000050 
M Bi <0.000040 - 0 5 <0.0060 - 0 Cd <0.0018 
- 0 Ca 0,053 
* M Ce <0.00050 - M Cs 0.0018 - 0 Cr ~0.0020 - M Co <0.00030 
- M Cu cO,OO060 

Sb <0.000050 
- M Dy ~0.00060 

- M Eu <0.00030 - M Gd CO.00010 - M Ga <0.00010 
L M Ge <0.00060 

c M Hf <0.00020 - M Ho <0.000050 
0 In <0.030 
- M Ir <0.00050 - 0 Fe <0.0020 

M Pb <0.00030 

Er <O.OUOSO . 

I 0 Au <0.010 

- M La <0.000050 

- 
M - checked by ICP-MS 0 - checked by ICP-OES 

ANALYZED DENSITY OF SOLUTION 
QA:KL k r A 2 l W N  

p Cr - M Pr <0.000030 - M Lu <0.000040 M Re <0.00010 
- 0 Mg ~0.00010 M Rh <0.00010 
- 0 Mn <0.00020 Rb <0.00010 
.... 0 Hg <0.0070 lg Ru <0.00020 - M Mo <0,00020 - M Sm <0.00010 
M Nd <0.00020 rvJ sc c0.0010 - 0 Ni <0.0040 Q se <0.020 
- M Nb <0.000050 0 Si 0,023 
I n Os - 0 Ag <0.0040 

- 

0 Ne ~ 0 . 1 0  p9, Pd C0.00050 - - 0 P €0,030 - 0 Sr <0.0010 
- M Pt <0.00020 - 0 S <0.050 
- 0 K 0.0070 c M Ta <0.00070 

i - spectral interference n - not checked for 

(measured at 22%): 1.004 g/mL 

Q Te <0.0090 
- M Tb <0.000030 
M TI <0.00010 
- M Th <0.00010 - M Tm c0.000040 

- 0 Ti <0.00030 
M w <0.0010 
I M U cO.00020 
- 0 v <0.0010 

. M  ".". Sn <0.00050 

- M Yb <0.00010 
- M Y <0.0040 
Q In <0.030 

t r  ~0.00050 

s - solution standard element 

(over) 

Inorganic Ventures, Inc. 
195 tehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX {732) 901-1903 

Quality Assurance Manager v Technicid Support: 800-569-6799 
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QUALITY STANDARD DOCUMENTATION 

1. IS0 9001 :2000 QMI Registered Quality System (Certificate Number 

Members of IQ Net : Argentina {IRMn), Australia (QAS), Austria {6QSl, 
010105l 0 
Belgium 

{Avinter) I Brazil (FCAV), Canada IQMD, Hong Korrg (HKQAA), Columbia (ICONTECI, 
Czech Republic (COS), Denmark IDS], Finland (SLSI, France (AFAQ), Germany (Dash 
Greece [ELOT), Hungary fMSZT1, Ireland (FISAI), Israel (Sll), Italy (ClSQl, Japan (JQA1, Korea (KSA-1, Netherlands (KEMA), 
Noway (NCS), Poland(PCBC1, Portugal (APCER), Singapore (PSB), Slovenia (SlQI, Spain (AENOFI), Switzerland (SQS) 

2. 

3. 

ISOREC Guide 34.2000 "General Requirements for the Competence of Reference Material Producers" - Reference. 
Materials Production - Accredited A2LA Certificate 883.02 
ISO1IECI 7025-1 999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFRSO Appendix B - Nuckar 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. MI t-STD-45 66 2A 
6. 
6. 

STABILITY/ EXPtRATtON DOCUMENTATION 

Shelf Life - 

Expiration Date - 

e@ will remain within & 
s~ec i f i sd  uncertain& Shelf life is affected by chemical stability end 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. 

The date after which a standard solution should not be ussdr A one year expiration date is 
recommended by most state and federat regulatory agencies. Transpiration issues and 
repeated 'use of $elutions over a one year period may-adversely affect the integrity of th'e 
standard. 

PACKAGING 50 CUMENTATION 
Purified acid, 18 megohm double deionized water that  has been filtered through a 0.2 prn 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 t o  calibrate all Class A Glessware used in the manufacture and quality control of 
Custom Grade Standards. 

BALANCE CALiBRATIO~ 
All balances are checked daily using in-house procedure number 6-IMM-001, The weights used for testing are annually 
compared to Gerhart Scale Corpotetion's master weights and are traceable to the National Institute of Standards and 
Technology (NIST). The NIST Traceability numbers art3 4283598 and 454678. The NIST test number is 822/260017- 
98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp, of South Amboy. The balances are 
calibrated with a class 1 analytical weight set. These weights are tested annually by a NlST I NVLAP accredited 
calibration lab, The NET test number is 822/260017-8. 

THERMOM-ETER 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 NIST Monograph 150 using NiST 
Test Nos. and Std Nos.: 769543, 21 73681769543, 21 736WP14452, 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, 92564, 11901 6, 471 047 and NET test report Nos. 81 11258622, 81 1/2567078, 
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 I N T I  1-732-901-1900 FAX f-732-901-1903 E-MAIL IVte&@vstandard$.com 

-2- 

mailto:IVte&@vstandard$.com
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i n o r g a n i c  v e n t u r e s  i iv l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsaIesQivstandards.com website: w.ivstandards.com 

c e r t j f i c a t e  of  a n a l y s i s  
1 .O Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertaintyties) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), I S 0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and 150 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 Cadmium in 2% (abs) HNOs 

The Certified Value b based upon the most precise method used to analyze this CRM. The fdlowing equations are used in the 
calculation of the certified value and the unwtalnty: 
OEfrtified Value = (cJ= mal 

I? XI = midual rem 

@ow 
n = w h e r  d maawmnts 
IS = Ths WITUEI!~ cf ddl sigMkant @ i d  W~WS 
(Most c m n  areths snasfminstrmntal mewem, 
we~hbg, dliutionto v&m, #d tha fued errm tepcrted m t he 
fWT SW certfllcate d aatfsis.) 

Umtainty ($ =JKmlYIM 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence intetval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM, 

TRACEABILIN TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Propdy of ttrs result of a measurement or the value of a standard whereby it can be related to stated references, usually 
natronal or international standards, through an unbmken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, deflnltb 6-10) 
CI This IV product is Traceable to NlST vla dlrect cornpadson to NlST SRW. The uncertalntles for each certified value are 
reported, taking Into account the SRM uncertainty 0mr and the measuremt weighlng and volume dilutlon w m .  

4.0 

4.1 h s a y  Method 1007 f 2 yg/mL 
EDTA NlST SRM 928 Lot Number: 880750 

1005 f 5 )19/rnL 
ICP Assay NlST SRM 3108 Lot Number: 890312 

b s s y  Method #2 

http://ivsaIesQivstandards.com
http://w.ivstandards.com
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0 le 0.00700 

- M Tb O.OO060 

- 

M TI c 0.00199 

M fh 0.00199 

M Tm c 0.00079 

- M Sn < 0.00993 

M Ti < 0.09925 

M W < 0.01985 

I M U c 0.00397 

~ V < 0.00397 

M Yb c 0.00199 

- M Y < 0.07940 

- 
- 
- 
1\- 

- 

L 

9 zn 0.00040 

4.2 BALANCE CALIBFUTION - AI1 balances are checked daily uslng 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 ace 692476 - C#as 1 a d  692476A - Class 2. 
The NlST test number Es 8W260017-98. All analytical balances are calibrated every 4 months by Gett~art Scale Cwp. of 
Sooth Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NIST / NViAP accredited calibraation lab. The NlST test number Is 822/260017-98. 

THERMOMETER CALIBMTION - The tkennometers used in the determination of the final densttles are calibrated vs standard 
themeter No. 903-2680 which was certified in accordance with the procedures outlined by A S W  €77-87 and NIST 
hrlanqptph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769~,2173WP1~452,17624Wl44~2.176240. The 
In-house procedure No. is 2432-001 .Thermomelers which are not calibrated vs standard t h e m e t e r  No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,811/25570?8, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

4.3 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMlNED BY ICPII\(IS AND ICP-OES IN V g h L  
Custom-Grade solutiins are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most senslthre 
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 partldes down to 0.3 vm. 

- 0 AI c 0.00090 

.LI M Sb 0.00039 

- M As 0.01985 

- M Ba < 0.01985 

- M %e 0.00099 

- M Bi < 0.00079 

Q B 0.00900 

g c d  

- 0 Ca 0.00378 

- M Ce 0.00983 

- M Cs < 0.00060 

- M Cr < 0.00993 

- M Co 0.00596 

5 Dy 0.0119t 

L M Er e 0.00993 

I M fu 5 0.00596 

M Gd < 0.00199 

*c M Ga 0.00199 

- M Ge < O.OllB1 

M Au 0.00596 

- 

L 

M Hf 0.00397 

M Ho c 0.00099 

0 in c 0.00200 

..rr M Ir < 0.00993 

0 Fe < 0.00110 

- 
- 
- 

- 
M La 0.00099 

0 Li 0.00002 

M Lu < 0.00079 

0 Mg O.ooOo2 

- M Mn < 0.00794 

- 0 Hg < 0.01200 

- M Mo 0.00397 

- M Nd e 0,00397 

0 Ni < 0.00300 

M N b  < 0.00099 

I 

- 

- 
- 
- n O s  

- M Pd OJ0691 
I 

1c 0 P < 0.00300 

I M Pt 0.00397 

- PA Pr e 0.00060 

- M Re < 0.00199 

- M Rh e 0.00199 

- M Rb 0.00199 

- M Ru < 0.00397 

- M Sm < O.OO'I99 

- M Sc < 0.0t985 

- M Se < 0.01588 

0 Si c 0.00340 

& Ag c 0.90397 

M Na < 0.19849 

I M Sr 0.00099 

- 0 S c 0.03000 

~- 

- M Cu < 0.01191 - M Pb 5 0.00598 - 0 K 0.00015 M Te 0.01389 I M Zr 0.00993 

0 - Chedted by ICP-OES i - Specha1 Interference M - Checked by ICP-MS n - Not Checked For 8 - Sdutfon Standard Element 

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 and the determination of correction coefficients 
for detectbn lfmit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTfONS FOR THE CORRECT USE OF THiS REFERENCE MATERIAL 010275 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 HOMOGENEITY - This solutlon was mixed aocwding to procedure IVhnPM-004 and Is guaranteed to be homogeneous, 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 !SO 9001;2000 Quality Management System RegistratIan - QMl Certificate Number 01010!3 
Recognized by: 
Registrar Accredition Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon. a.c.(EMA) 
Members of IQ Net International Certification Netwark: 
Argentina (IRAM), Australia (QAS), Awtria (&2S), Belgium {Avinter} , Brazil (FCAV), Canada (QMl), Hwrg Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ}, Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sfl), My (CISU), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC Portu a! (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Swilzerland (SQS) 

- Chemical Tastlng - Accredtted A2LA Certificate Number 883.01 
10.2 ISOLlEC Vi)& - 1d"Genera l  kequlmnts  for the Competence of Tebting and Calibration" 

10.3 iSOAEC Guide 34 - 2000 "General Requirements for the Competence of fbferance Material Producers" - Reference Materlab Production - Acctedlted MU4 Certificate Number 883.02 
A2LA f11lutu8l Recognition Agreement Partners: 
Australla (NATA), Austrta (BrnwA), Bel3ium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), hech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hung Kong (HKAS, ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Nomay (NA), 
Portugal (IPQ), Singapore (SAGSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom ( U W )  
and United States (NVLAP) flCB0 ES) 

10.4 10CFRSO Appendlx B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utlllration Facllitles 

10.5 f OCFR21- Nuclear Regulatory Commlssion RepMtfng Dekcts and Non-Compliance 

40.6 YILSTD45662A (Obsolete1Observed) 
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11 .O DATE OF CERTIFICATION AND PERtOD OF VALIDITY 

11.1 N Shelf Life - The period of time during which the concentratbn of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under envlronmentally controlled and monltorad conditions will remain within the spedfied uncertainty 
range. Shelf life is limited primarily by transplration (loss of water from the sotutlon) and Infrequently, by chemical instability. 
Transpiration studies (P-SWIOZO) of chemically-stable sotutim performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-fife of four years for solutbns packaged in 500mL low density polyethylene bottles. When stored under speaaf conditions 
that mlnlmlze transpiration and instability, the shelf life can be extended past tM.9 limtt. 

9 1  "2 Expiratlon Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contarnination which affect the Integrity of the CRM and limit its useful life. 
Inorganic Ventures i IV Labs concurs with state and federal regulatory agencies' rewmrnendatlons that solution standards be 
assigned a oneyear expiration date. 

Certification Date: April z4, 2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlticate Prepared By; JoAnn Struthen, QA Administrative Assistant 

& & , d m  Certificate Approved BY: Katalin Le, QC supervisw 

Certifying Offlcw: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-9Cn-1903 

e-mail: ivsales6ivstandards.com website: www.ivstandards. COM 

cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs Is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guideiines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisid Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Cobalt in 2% (abs) HNO3 

CERTIFIED VALUJES AND UNCERTAINTIES 

CertDned Density: 1 .O16 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The foilowing equations are used in the 
calculation of the cedifed value and the uncertainty: 
Oertil id V a b  ($ = (gr= meal 

n = nuwber af msxemnts 
eS = The sunmation d all dgrrificarrt estiwtided arms. 
(Most c m  are the msfrominr;trmntal maarm 
weighing, dilutlonto v o l m ,  ad Utefixeci erru reported on the 
NIW EFM certificate of ;nab&] 

n xI = Lrdkidual results 

Uncertainly (0 = ~ h - ~ , P 1 ~ ~  
tow 

The independent samples t-test was used to determine if there is agreement between tho 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 thk, CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the resut of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1893, definition 6.10) 
0 This IV produd is Traceable to NIST via direct wrnpafison to NlST SRluls. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dlutlon errors. 

4.1 Assay Method #l 9982 4pgImL 

1002 f 3 VglmL 
ICP Assay NET SRM 3181 Lot Number: 000630 

Assay Method #2 

EDTA NlST SRM 928 Lot Number: 880710 

http://ivsales6ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALtBRAlION - All balances a n  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 tracesble to the National 
Institute of Standards and Technology (NtST). The NlST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NIST test number is 822/260017-98. All analyticel 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 analytical weight set. These weights are tested 
annually by a NIST / NVMP accredited calibration lab. The NlST test number Is 8221260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibratedvs standard 
thermometer No. 903-2680 wbkh was certified in accordance wlth the procedures outlined by ASTFA E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543, 217368/P'f4452, 1762401P14452,176240. The 
in-house procedure No. is 2-QC-OOI .Thermometers which are not calibrated ys standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564, 119016,47f047 and NIST test report Nos. 81 1/258522,877/2557078, and 236090. 

GLASSWARE CAUBRATION - In-house procedure 3UC-002 It used to calibrate ail Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALtlC IMPURITIES (TMI) DETERMINED BY JCPIWS AND ICPIOES iN pg/mL 
Custorn-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and KP-MS. The resu# from the most sensitive 
method for each element, is reported below. Soiutions 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 A1 0.00025 

M 5% 0.00202 

- 0 As 0 . 1 m  

M Ba 0.04032 

B Be 0.00202 

0 B 0.04000 

M Cd 0.01210 

E4 Bi 0.00161 

- 0 0.00325 

b!? C% 0.02016 

n cs 0*00121 

k! Cr 0.02016 

s co 
h!! CU < 0.02419 

M - Checked by ICP-MS 

h!! DY < 0.02419 

!!d Er < 0.02016 

M Eu 0.01210 

M Gd < 0.00403 

< 0.00403 

hn e < 0.02419 

M Au < 0.01210 

k! Hf 0.00807 

M Po < 0.00202 

M in < 0.04032 

M Ir < 0.02016 

- 0 Fe 0.00875 

M La 0.00202 

M Pb .t 0.01210 
0 - Checked by ICP-OES i - Spectral interference 

b!! 0.12097 

M 7-b 0.00121 

!!d < 0.00403 

!k! Th < 0.00403 

M Tfl~ 0.00161 

!h! Sn 0.02016 

E Ti < 0.20162 

An w 0.04032 

b! Yb < 0.00403 

M 'f < 0.16129 

M Zn < 0.08065 

!!d < 0.02016 
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 of analytical methods 
For the preparation of 'working reference samples" 
For interference studies and the determination of correction caenicknts 
For detection limit and linearity studies 
For addtionaf intended uses, contact N Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
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8.0 HAZARDOUS LNFORMATION - Please refer to the enclosed Material Saftey Data sheet fur infonatlon regarding this CRM. 

9.0 

40.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 I S 0  9001:2000 Quality Management System Registration - QMl Certificate Number 010103 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mercicana de! Acreditacion, a.c.(EMA) 
Members of iQ N e t  International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (WS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portugal (APCER), Sin apore (PSB), Slovenia (SlU), Spain (ENOR), Switzerland (SQS) 

- Chemical Twtlng - Accredited APIA CertiRcate Number 883.01 
10.2 ISOIIE& 17025 - 1999 "General Requkm~ents for the Competence of Testing and Calibration" 

10.3 ISOtlEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese T8ipei (CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Mong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICE0 ES) 

10.4 7OCFRSV Appendix B - Nuciear Regulatory Commission 
- Domestic Licensing of Productlon and Utilbtion Facilities 

10.5 1OCFRPi - Nuclear Regulatory Commission - Reporting Defects and Non-Cornpllance 

10.8 MILSTD45682A (Obsolete1Obbierved) 

41.0 DATE OF CERTIFICATION AND PEROD OF VALIDIN 

11.1 IV Shelf Life - The period of time durlng 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 uncefiainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequsntty, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemicalty-stable solutlofis performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extinded past this /hit. 

11.2 Expiration Date - The date after which a CRM should not be used, Routine laboratory use of 8 CRM increases tranrpiratlon 
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 ona-year expiration date. 

Certification Date: August 28,2003 
Expiration Date: 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

f 3." - Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

1 
Certlflcate Approved By: Katalin Le, QC Supervisor 

Certlfylng 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 lehtgh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsales8ivstandards.com * website; www.ivstandards.com 
phone: 800-669-8799 732-901-1900 9 f a :  732-901-1903 

c e r t i f k a t e  of a n a l y s i s  
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certlfied Reference .Material (CRM) AAanufactumr: 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

2,u DESCRIPTION OF CRM Custom-Grade 1000 p@mL Manganese in 2% (abs) HN03 

The CeMed Value is based upon the most precise method used to analyze this CRM. The follourlng equations are used in the 
calculation of the certified value and the uncertainty: 

Cwti f i id  V a b  (Ql= (sp= rn 

Wncertahtjr (k) = 211miM4Q 

n XI= hdkMual msults 
n = rmntxr af measurewenis 
BS = The swmation d dl s)gr?iflcarrt mncated errors 
(rvrost c m  arethe errorsfrominstrorrental masuremnt, 
welghing, dllirtlon to volume, and the fixed w m  reported on t he 
NST sw\R ctsrtDlkaQe d aalysis.) 

@I1" 

The independent samples t-test was used to determine H there is agreement between the above assay methods al the 95% 
confidence interval. Both methods were compared and shawed agreement within the stated uncertainMs. This agreement is a 
confirmation of the amracy of this CRM. 

TRACEA8ILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
o -Property of the result of a measurement or the value of 8 standard whereby it can be related to stated references, usually 
nationai or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
23 This IV product is Traceable to NIST via direct comparison to NlST S M s .  The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.0 

4.1 Assay Method #l IO00 f 2 pghL 

qoo3 f 3 pglmL 
ICP Assay NIST SRM 3132 Lot Number: 890903 

EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 

http://ivsales8ivstandards.com
http://www.ivstandards.com


010282 
4.2 BALANCE CALiBRATiON - Art balances are checked daily using in-house procedure number 6-lM-001, The weights 

used for testing are annually compared to Gemart Scale Corporation's master wights and arc traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NIST test number is 822/260017-98. A l  analytical balancss are calibrated every 4 months by @hart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical might set. These weights are tested 
annually by a NlST / WlAP accredited calibration lab. The NlST test number is 822/260017-98. 

4.3 THERMOMETER CAUBRATION .. 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 €7747 and NIST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,21736W69543,217368/p14452,1762401P14452,176290. Thg 
in-house procedure No. Is 2-QC~001.Thermomaters whlch are not calibrated vs standard tharmometsr No. 903-2680 are 
traceable to NlST Identification Nos. 92!%4,119015,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236040. 

4.4 

TRACE METALltC IMPURITIES (TMI) DETERMiNED 6 Y  ICPIMS AND ICP-OES IN yrglmL 
Custom-Grade solutions are tested for trace metalk impurities by Axial iCP-OES and ICP-MS. The result from the most sensitive 
metthod 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 

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 Standads. 

5.0 

0 - Checked by ICP-OES I Specttal Interference 

M Pr -c 0.00124 

M Re 0.00412 

Rh < 0.004iz 

M Rb < 0.00412 

!!d RU < 0.00824 

!d Sm 0.00412 

M sc < 0.04118 

!k! < 0.03295 

Q Si 0.00275 

M As c 0.00824 

e Na 0.00225 

M Sr < 0.00206 

i s  
b?. l% < 0.02883 

n - Not Checked Far 

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 M;F 
For the validation of analytical methods 
For the preparation of "working reference samples* 
For interference studw and the determination of corredion codkientS 
For detection limit and linear@ studies 
for additional intended uses, contact I\/ Technical Staff 

M Ta < 0.12355 

&? Tb 0.00124 

Ed 'II < 0.00412 

M 0.00412 

k! Tm 0.00165 

!l!! Sn < 0.02059 

&! Ti 0.20592 

!d 0.042118 e M u 0.00824 

M v < 0.00824 

M 0.00412 

y 0.18474 

- 0 Zn o.oQ250 

h!! 0.02059 
s - Solution Standard Element 
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7.0 INSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 HAZARDOUS INFORMATION - Piease refer to the endosed Material Saftey Data sheef for information regarding thls CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous, 

10.1 I S 0  9001:2000 Quality Management System Registtation - QMi Certificate Number 040105 
Recognized by: 
Registrar Acmdiitation Board (AMSI-WB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacian, a.c.(EMA) 
Members of d: 
Argentina (IRAM), Australia (QAS), Austria ((XlS), Belgium (Avinter) , B W l  (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONlEC), Czech Republtc (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Gemany (WS), Greem {ELOT), 
Hungary (MSZT), lreiand (NSAI), Israel (SI!), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCEliC), Portu al (APCER Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited APLA Certlflcate Number 883.01 

10.3 ISOnEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materlals Production - Accredited AZLA CerHFicate Number 883.02 
A2LA Mutual RscognMon Agreement Partners: 
Australia (NATA), Austria (BrnwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC). Germany (DAR), Hong Kong (HKAS, Wand (NAB), Italy (SIT) 
(SINAL). Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINELAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and U n W  States ( N W )  (ICBO ES) 

40.4 WCFRSO Appendix E - Nuclear Regulatory Commlsslon - Domestic Licensing of Production and UOillzation Facilities 

10.2 LSOllEC 17025 - 4d"General kequlrements for the Competence of Testing and Calfbration" 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporttng Defects and Non-Compliance 

10.6 Mit-STD-46662A (ObsoletelObsewed) 
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1q.O DATE OF CERTIFiCATlON AND PERIOD OF VALIDITY 

I 1  .? tV Shelf Life - The period of t h e  during whlch the concenbation of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wlll remain within the specified uncertainty 
range, Shelf life is limited primarily by transpirafon (loss of water from the solution) and infrequently, by chemical instability. 
Transpiratin studies (P-SPO1020) of chemically-stable solutions perfomled at tnorganic Ventures / IV Labs indicate B CRM 
shelf-life of four years br solutions packaged in 50O-mL kw densay pofysthykne bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiation Date - The date after which a CRRn should not be used. Routine laboratory use of a CRM increases transpisation 
losses and the chance of contamination which affect the integrity of the CRM and Hmit its useful life. 
Inorganic Ventures I 1V Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 04,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: 3oAnn Struthers, QA Administrative Assistant 

Certlfylng Officer: Paul Gaines, Chemist, Senior Technical Oirector 



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 087ot usa 

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

cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 3000 pg/mL Vanadium in 1.4% HNO, tabs) 
Catalog Number: CGVI-1, CGV1-2 and CGV1-5 

Lot Number: T-V02032 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 990 f 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 (R} = &, 
n 

Uncertainty ( *) 

(E) = mean = individual results n = number of measurements c S i  = The summation of all significant 
estimated errors. 

Classicel We? Assay: 993 t 4 pg/mL 
Method: EDTA titration vs NIST SRM 928 Lead Nitrate. 

Instrument Analysis: 990 f 2 pglmC 
Method: lnductively Coupfed Plasma Spectroscopy (ICPI vs NIST SRM 31 65. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMlNED 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-Fiered Clean Room. 

., An UCPA-Filter is 99.9985% efficient for the removal of particles down to 

0,0095 
0.042 

<0.0010 
~0.0010 
<0,00006Q 
<O.ooOo40 
<0.0070 
€0.00030 
c 0.01 0 
< 0.00050 
< 0.000030 
€ 0.020 
€0.050 
< 0 .OoOSO 

< O.OOO60 
<0.00050 

O.OOO3O 
co.o0O1o 
<0.ooo10 
< 0.00060 
~0.00030 
< 0.00020 
<0.000050 
<O.b70 

Q,00060 

< 0.000050 
<0.050 

<0.00030 

~0.0010 
< 0.000040 
0.0089 

0.016 
<0.00020 
eo.050 

0.00024 

< 0.00050 

< 0 .ooo 20 

0.3 pm. 

- M Pr 
M Re - M Rh 
I M Fib 
M Ru - M Srn 
- M Sc 
- 0 Se - 0 si 
!!!! Ag - 0 Na 
- M Ss 

- M Ta 
n S  

< 0.000030 
4 0.000 10 
< 0.000 10 
< 0.000 10 

0.00020 
< 0.000 1 0 
e 0.001 0 
C0.40 
c0.030 
0.00044 

€ 0.090 
< 0.000050 

€ 0.00070 

0.0030 
<0.000030 
€ 0.0001 0 
< 0.000 10 
<0.000040 
<0.00050 
< 0.0050 

0.00055 
0.001 1 

€ 0.000 1 0 
< 0.0040 

0.0041 
< 0.00060 

M - checked bv ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

ANALYZED 
Q A : K ~ ~ . Q B u o ~ D N  

DENSITY O f  SOLUTION (measured at 22OC): 1.01 5 g/mL (over) 

Quality Assurance Meneger 

http://www.ivstandards.com
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a QUALrrY STANDARD DOCUMENTATION 

1. IS0  9001 QMI Registered Quality System (Ceflificate Number 0101 05) 

Members of IO Net : Argentina (IRAMI, Australia {QAS), Austria (C)aSl, Belgium 
(Avkrter) , Brazil {FCAW, Canada (QMI), Hang Kong {HKQAA), Columbia [ICONTECt, Czech 
Republic (COS), Denmark {OS), Finland ISFSI, France (AFAQ), Germany I D W ,  Greece 
(UOT), Hungary (MSZT), Ireland (NSAII, Israel WI), Italy CClSQ), Japan IJQA), Korea (KSA- 
QA), Netherlands IKEMA), Norway INCSI, PolandfPCBC), Portugal IAPCER), Singapore (PsB), Slovenia (SIO), Spain (AMOR1, 
Switzerland (SQS) 

2. 

4. 1 OCFR50 Appendix B 
5 ,  1 OCFR2 1 

IS0 Guide 25 A2LA ,Accredited (Certificate Number 0883-01) 
3. MIL-STD-46662A 

Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

STABILITY/ EXPIRATION DOCUMENTATION 

Shelf M e  - The length of time that a cxomrlv stored and nsckaned standard will remain within the 
specified 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 date is 
recommended bv most state and federal regulatory agencies. Transpiration issues and 
repeated use of solutions over a one year period may adversely affect the integrity of 
standard. 

PACKAGlNO DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been fiftered through a 0.2 prn 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 LIBRATION 
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. 

B 3 C A L I l 3  RATION 
All balances are checked daily using in-house procedure number 6-IMM-001. The weights usdd for testing are annually 
compared t o  Gerhart Scale Corporation’s master weights and are traceable to the Na€ionaJ Institute of Standards and 
Technology (NIST). The NlSTTraceability numbers are 4283538 and 454678. The NlST test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scaie Corp. 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. 

THERMOMETER CALlBRATiO~ 
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 NET Monograph 150 using NlST 
Test Nos, and Std Nos,: 769543, 21 73681769543, 217368/P14452, 17624OP14452, 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. 92564, 11901 6, 471047 and NlST test report Nos. 81 11258622, 81 112557078, and 
236090. 

mHNtCAL SUPPORT 
AH customers are encouraged to contact us for technical support for the proper use of our 

pmducts. 

TEL 1-8OO-!j6$-6?99 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  1 i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-Sol-1900 fax: 732-901-1903 

e-rnail: ivsales@ivstandards.com website: www.ivstanclards.com 

cert l f icate  of a n a l y s i s  
1 .O Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83.92. 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($), 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,u DESCRIPTION OF CRM Custom-Grade 1000 pglrnL Zinc in 1.4% (abs) HNQ3 

Catalog Number: CGZNl-I, CGZNI-2, and CGZNI-5 

Lot Number: WZN02018 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

Zn shot 
99.999889 

J 1 7L26 
1.4% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 0 Certified Concentration: 1006 f 3 pglmL 

Certified Density: 1 .U11 glmL (measured at 22' C> 

The Certified Value is based upon the most precise method used toanalyze thls CRM. The following equations are used ir: the 
calculation of the certified value and the uncertainty: 

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 ule stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
C: "Property of the result of a measurement or the value of a standard whereby It can be retated to stated references, usually 
national or internatianal standards, through an unbroken chain of comparisons at1 having stated uncertainties,* (IS0 VIM, 2nd 
ed,, 1993, definluon 6.10) 
: f This IV product is Traceable to NlST via direct comparison to NIST SRMs. The uncertalntles for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighlng and volume dilution emors. 

4.0 , 

4.1 Assay Method #I 1002 1 6 pglmL 
ICP Assay NIST SRM 3168a Lot Number: 001402 

Assay Mmod 1006 f 3 pglmL 
EDTA NIST SRM 928 Lot Number: 880710 

mailto:ivsales@ivstandards.com
http://www.ivstanclards.com
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4.2 BALANCE CALIBRATIUN - AIl balances are checked daily using In-house procedure number 6lMM401. The weights 

used for testing are annually compared to Gerhart Scale Corpo~atim's master weights and are hxsble to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692478A - Class 2. 
The NlST test number is 822/260017+98. All analytical balances are caUbrSW every 4 months by Gerhart Sale Corp. of 
South Amboy. The balances are calibrated with a dass 1 andlor dass 2 anafytica! weight set. These weights are tested 
annually by a NlST I WL4P accredited calibration tab. The NET test number is 822R60017-98. e 

4.3 THERMOMETER CALlBRATlON - The thermometers used In the debrminatton of the final densities are caltbratd vs standard 
thermometer No. 903-2680 which was certified in acawdance with the procedures outlined by ASTM €77-87 and N1ST 
Monograph 150 wing NET Test Nos, and Std Nos.: 769543,21736W69543,217368/P14452,136240/P14452,175240. The 
in-house procedure No. is 24C-001 .Thermometers which are not calibrated vs standard themnometer No. 903-2680 are 
traceable b NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 11258522,81112557078, and 236090. 

GLASSWARE CALtBRAnON - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

4.4 

5.0 TRACE METALLIC IMPURITIES (TM1) DETERMINED 8Y ICP/MS AND ICP-OES IN pglmL 
CustomGrade sdutions are tested for trace metallic impuritles by Axial ICP-OES and ICP-MS. The result from the m a t  sensitive 
method for each element, is repaled below, Salut)ons tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 urn. 

- 0 Al c 0.00200 

- M Sb < 0.00203 

- M AS c 0.04066 

c M Ba < 0.04066 

d M Be 0.00203 

- M Bi c 0.00163 

- 0 8 0.00015 

- M Cd < 0.01220 

- 0 Ca 0.00022 

- M Ce < 0.02033 

- M Cs 0.00122 

- 0 Cr e 0.00100 

I M Co < 0.01220 

I - M oy 0.02440 

M Er 0.02033 

' M Eu < 0.01220 

- M Gd < 0.00407 

- M & c 0.00407 

M Ge < 0.02440 

M Au < O.Oi220  

M Hi < 0.00813 

- M Ho < 0.00203 

- M In < 0.04066 

I 

- 

I -  
I 

- 
I 

~ tr < 0.02033 

1 Q Fe O.oooO5 

1 M La < 0.00203 

- 0 11 0.00001 

- M Lu < 0.00163 

Q Mg 0.00011 

- M Mn c 0.01626 

2 Hg 0.0~000 

- M Mo 0.00813 

Nd < 0.00813 

- 0 Ni 0.00009 

L M b c 0.00203 

- n o s  

M Pd 0.02033 

0 P x 0.00300 

- M Pt e 0.00813 

- 
I 

M Pr < 0.00122 

M Re < 0.00407 

c M Rh c 0.00407 

M Rb 0.00407 

- M Ru 0.00813 

- M Sin < 0.00407 

I M Sc c O.Ct4066 

- M Se 0.03253 

- 0 Si 0.00400 

g AQ c 0.00813 

- 0 Na 0.00055 

- M Sr c 0.00203 

c 

- 

- 

- 0 s < 0.02000 

- fvl Te < 0.12198 

M t b  .C 0,00122 

I M n 0 . ~ 0 7  

- 

- M Th < 0.00407 

- M Tm c 0.00163 

- M Sn < 0.02033 

- M Ti < 0.20331 

- M W 0.04066 

M U < 0,00813 

- M V c 0.00813 

- 

- M Yb < 0,00407 

- M Y 0.16264 

3 Zn 
M t r  0.02033 - M Ta < 0.02846 

n - Not Checked For 
- 0 cu e o.Oo050 - PA Pb < 0.0~220 I 0 .K 0.00018 - 

6.0 INTeNDED USE 

M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference s - Solution Standard Elem1 

For the calibration of analytical instruments induding but not limited to the fdlowing: 
ICP-MS, ICPIOES, FAAS, GFAA, XRF, and DCP 
PW the mritidn of anatytlcal methods 
For the preparation of "working reference s a m w  
For interference studfes and the determination of correction coefficlents 
For detection lidt and linearity studies 
For additional intended uses, contact IV Technical Staff 



010289 
7.0 INSTRUCTIONS FOR THE CORRECT US€ OF THIS REFERENCE MATERIAL 

8.0 HAZARDOUS lNFORMATlON - Please refer to the enclosed Material Sdey  Oata sheet for information regarding #k 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 9001:20W Quality Management System Registration - QMl Certificate Number 010105 
Recognized try: 
Registrar Accreditation Board (ANSI-) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexlcana de Acreditacim, a.c.(EMA) 
Members of IQ Net International Certlfkation Network: 
Argentina (RAM), Australia (QAS), Austria (c)aS), Belglum (Avinter) , Brazll (FCAV). Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC}, Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI), Italy (CiSO). Japan (JQA), Korea (KSA-QA), Netherlands (KEW), Norway (NCS), 
Poland PCBC), Portu al (APCER), Singapore (PSB), Slovenia (SIQ), Spain @ENOR), Swpedand (SQS) 

- Chemical Testlng - Accredited A2LA Certificate Number 883.01 

10.3 ISOIIEC Gulde 34 - 2000 "General Requkements far the Competence of Reference Material Prducsrs" - Reference Materials Production - Accredlted A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Ausb-alia (NATA), Austria (BrnwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Repubtk 
(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 (SAGSINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (MIIAP) {ICBO ES) 

19.4 10CFR50 Appendix 5 - Nudear Regulatory Commission - Domestic Ucensing of Production and Utilization FaclIitles 

10.2 ISOAd 17025 - 199ff"General Requirements for the Competence of Testing and Calibration* 

10.5 lOCFR21- Nuclear Regulatory Commission - Reporting Defects and Nm-Compliance 

10.6 MltSTD4662A (Obsolete10bsenred) 



I 1  -0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010290 

11.t IV Shelf Life - The period of time during which the concentration of the anatyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is Limited primarily by transpiration (loss of water from the solution) and infrequently, by chemlcal Instability. 
Transpltation studies (P-SPO1020) of chemically-stable soiufrons performed at Inorganic Ventures I \\I tabs indicate a CRM 
shelf-life of four years fw solutlons packaged In 500.mt low density polyethylene bottles. When stwed under special conditions 
that rninlrnlre transpiration and tnstability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after whtch a CRM should not be used. Routine laboratory use of a CRM increases banspiratian 
losses and the chance of contamination which affect the lntegrtty of the CRM and limit its useful life. 
inorganic Ventures f tV Labs cancurs with state and federal regulatory agencies' recommendations that solutlon standards be 
assigned a me-year expiration date. 

Certification Date: May o*12003 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CertMcate Prepared By: JoAnn Struthers, QA Administrative Assistant 

w* Cemfimte Approved BY: Katalin Le, QC ~upervisor 

Certifying Officer: Paut Gaines, Chemist, Senkr Technical Director 



010291 
i n o r g a n i c  v e n t u r e s  1 i v  Dabs 

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 8004369-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsale@ivstandards.com website: www. ivstandards.com 0 certifr 'cate of a n a l y s i s  
CUSTOM-GRADE SOLUTION 1000 pg/mL Silver in 3.5% HNO, (SbS) 
Catalog Number: CGAGl-1, CGAGl-2 and CGAGl-5 

Lot Number: T-AGO2015 

Starting Material: 
Starting Material Purity: 
Starting Materiel Lot No: 

CERTfFtEO CONCENTRATION: 1001 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: 

(ii) = mean x, = individual results n = number of measurements CSi = The summation of a11 significant 
estimated errors. 

Classical Wet A'smy: 1004 f 3 pglmL 
Method: Volherd Titration vs NET SRM 9998 Potassium Chloride 

Instrument Analysis: 1001 f 2p3lmL 
Method: Inductively Coupled Masma Spectroscopy (ICP) vs NET SRM 31 61. 

The independent samples t-test was used to determine if there is egreement 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 PglmL: 
Custm-GPade solutions tested for trace metafric impwitits by ICP-MS were analyzed in an ULPA-Ftltered Clean Room. 
An ULPA-Fater is 993985% efficient for the removal of parUcks down to 0.3 pin . 

<0.00010 
<0.000050 
<0.0050 
<0.0010 
<0.00060 
<0.000040 
<0.0020 
<0,0020 
<o.o0Oo5o 
< o.ooo5o 
<0.000030 
<0.0020 
<o.ooo3o 
< 0.00060 

< 0.00060 
<0.00060 
<0.00030 
<o.oO01o 
c0.00010 
~0.00060 
<0.012 
<0.00020 
< 0.000060 
€ 0.020 
< 0.00060 
e 0,00070 
c 0.0ooo60 
<O.OoQ30 

<0.000030 
<0.000040 
< 0.000040 
< 0.00030 

0.00090 
< 0.00020 
~0.00020 
<0.0070 
< 0.000060 

<0.00050 
<0.030 
< 0.00020 
<0.0060 

0.000030 
0.m10 

e 0.0001 0 
c o.Ooo10 
< 0.00020 
c 0.000 10 
<0.0010 
<0.036 
C O.OO30 

< 0,090 
c O.OOOO50 
< 0.020 
< 0.00070 

c 0.030 
<O.ooOo30 
<0.00610 
<O.o0010 
co.000040 
<o.ooo5o 
<0.00070 < 0,001 0 

€ 0.00020 
< 0.00020 
<0.00010 
co.oO40 
<0.0010 
<O,o0050 

M - check& by ICP-MS 0 - checked by FP-OES i - spectral interference n - not checked for s - solution standard element 

ANALYZED DENSITY OF SOLUTION [measured at 2 2 0 ~ ) :  1.024 g/mL 
QA:KL I*U.~IIIOIDI 

Quality Assurance Manager Expires: 

mailto:ivsale@ivstandards.com
http://www.ivstandards.com


ocu 2 QUALlTY STANDARD I3 W N T A T W  

1 .is0 9001 :2000 QMI Registered Quality System (Certificate Number 01 01 0 5 )  
Membwrs of IQ Net : Argentina (IRAM), Austrab (QAS), Austria (l)oSl, Belglum 
(Avhter) Brazil (FCAV}, Canada (QMb. Hbng Kong IHKQAA), Columbia (ICONTEC), Czech Republic 
(CQS), Denmark (OS], finland (SFS), Frenoe (AFAQ), Germeny { O W ,  Graeca (ELOV, Hungary (MSZI), 
Ireland (NSAI}, Israel (Sll), Italy (CISQ), J41en [JQA), Korea (KSA-QA), Netherlends (KfMA), Norway {NCSI, PolendtPCBC1, Portugal (APCER), 
Singapore (PSB), Slovenia (SIQ), Spein (AENOR), Switzerland ISQSI 

2,lSOIIEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials 
Production - Accredited AZLA Certificate 883.02 
3.ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

5.1 OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
6.1 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-STD-46 662A 

STABILITY/ E- TION DOCUMENTATIO N 

Shelf Life - id e lennth of time that a Drooedv stored Shelf 
life is effected 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 126 mL bottle is 21 months. 

Explretion Date -ne date after w h i c b  standard solution should not be iised, A one year expiration date is recommended by 
most state and federal regulatory agencies. Transplratlon issues and repeated use of solutions over a one year period may 
adversely effect the integrity of the standard. 

PACKAGING DOCUh@NTATIOM 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pn 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. 

0 BIASSWA& CALIBRATION 
In-house procedure 3-QC-002 is used ta caPbrate all Class A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

BACANCE C&JBRATIO N 
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 t o  the National Institute of Standards and 
Technology (NIST). The NlST Traceability numbers are 4283596 and 454678. The NET test number is 822/260017-98. 

Afl analytical balances are cafibrated every 4 months by Gerbwt Scale Corp, of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NlST I NVLAP accredited calibration lab. The 
NlST test number is 822/260017-8. 

THERMOMET ER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST Monograph 150 using NlST Test 
Nos. and Std Nos.: 769543, 21 7368/769543, 21 7368P14.452, 176240/P14452, 170240. The in-house procedure Nu. is 
2-QC-001 .Thermometers which are nut calibrated vs standard thermometer No. 903-2680 are traceable to  NIST 
ldentificatlon Nos, 92504, 119016,471047 and NET test report Nos. 81 1/258522, 81 1/2557078, and 236090. 

TECHNICAL SUPPOR T 
All customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-569-6799 INT'L 1-732-901-1 900 FAX 1-732-901 -1 903 E-MAIL lVtech@ivstandards.com 

-2- 
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i n o r g a n i c  v e n t w r e a ;  / i v  l a b s  

195 lehigh avenue, suite 4, takewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesbivstandards.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  
0 

I .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate W83-02. 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 labe@), IS0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0  Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Arsenic in 1.4% (abs) HNOs 2.0 

The Certified Value is based upon the most predse method used to analyae this CRM, The following equatioris are used in the 
calcutatkm of the certified value and !he uncertainty: 

M i f i e d  Value 0 = g ! , g ~  
n 

4.0 TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
i! 'Property of the result of a msurernent or the value of a standard whereby It can be rdatsd to stated references, usually 
national or International standards, through an unbroken chain of comparisons all having stated uncertainties.* (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
3 This IV product Is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for ea& certified value are 
fepwted, taking into a m t  the SRM uncertainty emr and the measurement, weighing and volume dilution emf's. 

4.3 Assay Method #I 1014 3 pglmL (Avg 2 runs) 
ICP Assay NIST S W  31038 Lot Number: 891003 

Gravimetric NIST SRM Lot Number: See Sec. 4.2 
Assay Method #Z 1008 VglmL 

http://ivsalesbivstandards.com
http://www.ivstandards.com
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BALANCE CALIBRATION - All balances are checked dally using in-house procedure number 6-1MM-001. The weights 
used for testing ere annually compared to Gematt Scale Corporation's master weights and are traceable 16 the Naikd 
Institute of Standards snd Technoiogy (NIST), The NlST Traceability numbers are 692476 - Class 1 and 692476.4 - Class 2. 
The NlST test number is 822/260017-98. All analytical balances ere calibrated every 4 months by G&a~'t Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 and/or class 2 analytical weight set. These weights afe tested 
annually by a NET I NVLAP accredited calibration lab. The NlST test number 15 8MMMH)17-98. 

THERMOMETER CALIBRATION - The fhemmeters Lrsed in the determination of the Anal densities are callbrat& YS standard 
H.rem#wnekr No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7787 and NIST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452,176240/p~4452,176240.~ 
in-house procedure No. Is 2-QC-OOl.Thertnmeters which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST ldentifimtion Nos. 92564, 139016,471047 and NtST test report Nos. 611/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERWNED BY ICPIMS AND ICP-OES iff VghL 
CuatomGrade solutions are tested for trace metallic lrnpuritles by Axial iCP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed In an ULPA-Filtered Clean Room. An 
ULPA-Filter Is 99.9985% emdent for the removal of particles down to 0.3 pin. 

- 0 Ai 0.00038 

0 Sb O.O?M)o 

- s As 

- M Ba c 0,02660 

- M Be < 0.00133 

- M BI < 0.00106 

- 0 B c 0.01200 

- M Cd e 0.00798 

0 Ca 0.00182) 

- M Ce c 0,01330 

- M Cs c 0.00080 

c. M Cr < 0.01330 

- M Co e 0.00798 

- M Cu e 0.01508 

M - Checked by ICP-MS 

.n. 

M < 0,01596 

M Er c 0.01330 

- 

- M Eu < 0.00798 

- M Gd < 0.00266 

M Ga c 0.00266 

4 M Ge < 0.01596 

- M Au -c 0.00798 

I 

I NI Hf 0.00532 

- M Ho c 0.00133 

M In < 0.02660 

M Ir s: 0.01330 

0 Fe e 0.00110 

-L 

L 

- 
g La < 0.00133 

M Pb 0.00738 - 

0 u 0.00009 

M Lu 0.00106 

9 Mg 0,OODOg 

- 0 Mn < O.ooOo3 

L 0 Hg e 0.01200 

- M Mo 0.00532 

- M Nd < 0.00532 

M Ni < 0.02128 

- 0 Nb < 0.00200 

- 

- 
os 

M Pd < 0.01330 c 

- 0 P 0.00280 

M Pt C 0.00532 

0 K 0,00132 

I 

0 - Checked by ICP-OES i - Spectral interference 

- u Pr < 0.00080 

g Re < 0.01ooo 

M Rh < 0.00266 

M Rb 0.00266 

M Ru < 0.00532 

M Sm 0.00266 

M SC < 0.02660 

M Se < 0.02128 

0 Si 0.00415 

- 
- 
- 
- 
- 
- 
- 
htJ Ag 0.00532 

- o Na O.OO~SS 

M Sr 0.00133 

2 s 0.02500 

- 
M Ta c: 0.01882 

n - Not Checked For 
- 

6.0 INTENDED USE 
For the calibration of analytlca! lnsbuments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For Interference studies and the determinatton of conedm cosffidents 
For detectkm limlt and linearity stud& 
For addttbnal intended uses, contact IV Technical Staff 

c M Te < 0.97978 

M Tb < 0.00080 

c M TI 0.00266 

M Th < 0,00266 

- M Tm < 0.00106 

Q Sn 0.O0049 

- 

- 

- M Ti e 0.13297 

M w < 0.02660 

M U < 0.00532 

- 
- 
- M v 0.00532 

-. M Yb c 0.00266 

M Y 0.10638 

- 0 Zn 0.00057 

M Zr < 0.01330 

- 

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

* 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

).1OMOGENEm - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0  9001:2000 Quality Management System Registration - QMI Certltlcate Number Of0105 
Recognized by: 
Registrar Accredltatlon Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl iOr Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of KIZ Net lnternatlonal Certilicatlon Network: 
Argentina (RAM), Australla (QAS), Austria (OQS), Belgium (Avinter) ,8razii (FCAV), Canada (QMI). Hong Kwrg (WQAA), 
Columbia (ICONTEC), Czech RepuMlc (Cas), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Jreland (NSAI), Israel (SII), Italy (CISQ), Japan {JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC Portugal (APCER Singapre (PSB), Slovenia (SlQ), Spain (AENOR), SwitzerlandJSQS) 

- Chemical Testing - Accredited A2U W i c a t e  Number 883.01 
10.2 lSOllEC 4702k - 1999 *General decjulrernents for the Competence of Testing and Calibration 

10.3 ISOAEC Guide 34 - 2000 "General Requlrementa for the Competence of Reference Matedai Producem" - Reference Materials Prcaduclion - Accredtted APLA Certificate Number 883.02 
A2LA Mutual Recognltion Agreement PaHnerrs: 
Australia (NATA), Austria (BmA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese T a w  (CNLA), h e &  Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France {COFRAC), Gwmany (DAR), Hong Kong (HWS, Ireland (M8), Italy (SIT) 
(SINAL), Japan (JA5) (JNLA), Republc of Korea (KOLAS), The Netherlands (RvA), New Zealand (IN), Nomy (NA), 
Pwtugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switrerlend (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC60 E$) 

10.4 IOCFRSO Appendlx 6 - Nuclear Regulatory Commitston - Domestic Licensing of Production and UUIWon Faclllties 

30.5 IOCFWI - Nuclear Regulatory Commission - Reporting Defects and NonJCompliance 

10.8 MIL-STD-45862A (Obsolete10bsewed) 
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I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDlN 

11-1 IV Shelf Lite - fhe period of time during whlch the concentration of the analyte(s) in a propedy packaged, unopened, and 
uWSed standard stored under envimmntally contrdled and monitored conditions will m a l n  within the specified uncertainly 
range. Shdf life is llmlted primarily by transpiration (loss of water from the sdution) and infrequently, by chemical instability. 
Transplratlon studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shdf-life of four years for solutbns packaged In 500-rnL low density polyethylene bottles, When stored under special cbnditbnti 
that minimize transpiration and Instability, the shew He can be extended past this limit. 

1 1.2 Expiration Date - The date after which a CRM should not be wed. Routine laboratory use of a CRM increases transpiration 
~osses and the chance of contamination which affect the integdty of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs mcurs with state and federal mgUiatory agencies' recommsndatlons that solution standards be 
assigned a one-year expiration date. 

Certification Date: May 01' 2003 
Expiration Date: 

'1Epl5 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: 

Cert[fime Approved BY: 

.loAnn Struthers, QA Administrative Assistant 

Jkrv)& &- Katalin Le, QC supervisor 

Certlfyhg Officer: Paul Eaines, Chemist, Senior Technfcai Director 
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i n o r g a n i c  v e n t u r e s  I I v  l a b s  

195 lehigh avenue, suite 4, lakewoad, nj 08701 usa 

e-mail: fvsatesWivstandards.com website: ww.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 E certr ' f icate of analysr 's  

e 
I .O Inorganic Ventures I IV Cabs is an IS0 Guide 34-2000 Certified Reference Material (CRFII) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified vaiue(s) and uncertainty{ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and iabel(s), tS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0  Guide 35-1 989 "Certification of Reference Materials - General and Statisicat Principles." 

W t 3 t 2 3 r ;  
L Z p B 3 2 b - l  
=--;+-2 
A' l a x  i ' i  0 

3 q 
:T 3 bT 

- m - m  

as 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 p g h L  Lead In 0.35% (abs) HNO3 ! -gXIZ> 
k Z W ? 7 c !  

W-PB02114 ! ! " C 9  

i r j r  \ 
Starting Material Lot No 221 50 b 

I 

m 3 I-i 
L U : T  .a= tr- e m r 
f 1 1  * = m  
* I i i  LF? 
i kkL?J 

CGPBl -I, CGPBI -2, and CGPBl -5 Catalog Number: 
Lot Number: 
Starting Material: Pb( W 3 ) 2  
Starting Material Purity (%): 99.999974 

Matrix: 0.35% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

7006 f 2 ~~g/rnL 

I .002 glml (measured at 22" C )  
. . .  

91 i i ! !  
The Certlfled Value Is the wet assay value. The following equations are used in the calculations of the certified value and the 
uncertainty: 

Certified Val= (Q = (cg= mean 

n = n u n t x o f m m m t s  
198 = Thesumnation d all Signiricant estimted ems 
(Most c m n  arethe errusfrom instrumdal masuremrrt, 
weighing, dilutton to vofum, md t k  fixed erra reported on the 
NISI' EKNt certificate d #ra&sis.) 

n xI = individual results 

Uncertainty = 2f~cwsrfliE 
o'4 

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 wlthln the stated uncertalntles. This agreement is a 
confirmation of the accuracy of this CRM. 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Properly of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
nagonat or international standards, through an unbroken chain of cornpadsons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
3 This IV product is Traceable to NlST via dlrect mpar lson to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and vdurne dilution errors. 

4. Assay Method #I A005 * 2 pglmt 
ICP Assay NET SRM 3128 Lot Number 991504 

I006 f 2 pglmL 
EDTA NET SRM 928 tot Number: 880710 

Assay Method #2 

http://fvsatesWivstandards.com
http://ww.ivstandards.com


4.2 

4.3 

4.4 

010298 
BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-1Mh4-001. The weights 
used for testlng are annually compared to -hart Scale Corporation’s master wights and are traceable to h e  National 
Institute of Standards and Technology (NET), The NET Traceability numbers are 692476 - Class f and 692476A - Class 2. 
The NlST test number is 822/200017-98. All analflcal balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NlST / WLAP accredited calibration lab. The NIST test number is 822#60017-98. 

THERMOMETER CALIBRATION + The thennometers used in the determlnarion of the final densities are calibrated vs standard 
therrnombr No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NIST Test Nos. and SM Nos.: 769543,217368n69543,2t7368/P14452,176240/P14452,176240. The 
in-house pracedure No. is 2-QC-001 ,Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Ident.lficatlon Nos. 92564,119016,471047 and NlST test repod Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALtBRATiON - 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 METAtLtC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace rraetatilc Impurities by M a l  1CP-OES and 1CP-MS. The result from the most sensitive 
method for each element, is reported below. Solu#ons tested by ICP-MS were analyzed in an ULPA-filtered Clean Room, An 
ULPA-Filter is 99.9985% effident for the removal of particles down to 0.3 pm, 

- 0 AI e 0.00270 

- M Sb < 0.00099 

- M As < 0.01989 

- M 8a c 0.01989 

- M Be < 0.00099 

- 0 Bi 0.02000 

- 0 B < 0.04000 

- M Cd < 0.00597 

0 Ca 0.00009 

- M Ce < 0.00994 

- M Cs c 0.00060 

- M Cr c 0.00994 

- fd Co c 0.00597 

- M Cu c 0.01193 

M - Checked by ICP-MS 

Dy c 0.01193 

M Er c 0.00994 

M Eu c 0.00597 

M Gd 0.00199 

M Ga < 0.00199 

- M Ge e 0.01193 

- M Au < 0.00597 

- M Hf < 0.00398 

- M Ho < 0.00099 

M In < 0.01989 

- M Ir 0.00994 

0 Fe 0.00011 

M La 0,00099 

2 Pb 

- 
- 
- 
- 

c 

c 

- 

0 L1 c 0.00002 

M Lu c 0.00080 

I 

Q h4g O.OooO8 

- M Mn 0.00795 

- 0 Hg 0.01500 

- M Mo 0.00398 

M Nd < 0.00398 

M NI < 0.01591 

M Nb < 0.00099 

- 
- 
- 
5 os 
c M Pd 0.00994 

0 P < 0.00500 

M Pt c 0.00398 

0 K 0.00180 

- 
- 

6.0 INTENDED USE 

0 - Chedmd by ICP-OES i - Spectral interference 

M Pr < 0.00060 

I M Re c 0.00199 

0 Rh c: 0.00900 

I M Rb < 0.00199 

- M Ru e 0.00398 

- An Sm < 0.00199 

M Sc -Z 0.01989 

M Se < 0.01591 

0 SI < 0.00340 

M Ag e 0.00398 

- 0 Na c 0.00600 

M Sr c 0.00099 

0 s c 0.10000 

c M Ta 0.01392 

n - Not Checked For 

I 

1 

c 

- 
- 
- 

- 
- 

- M Te 0.05965 

- M Tb < 0,00060 

- 0 TI O.QO130 

- M Th 4. 0.00199 

- M Trn < 0.00080 

- M Sn e 0.00994 

M Ti < 0.09942 

M W < 0.01989 

M V c 0.00398 - 
- M Yb < 0.00199 

M Y C 0.07954 

I M Zn < 0.03977 

I M Zr 0.00994 
s - Solution Standard Element 

- 

For ?he calibration of analytical instruments including but not limited to the fdlowing: 
ICP-MS. CP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of ’working reference samples” 
For interference studles and the deterinhation of correction mfflcients 
For detection ltmlt and linearity studies 
For additional intended uses, contact 1V Technlcal Staff 
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8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Materlal Saftey Data sheet for tnformation regarding this CRM. 

HOMOGENEITY - This solution was mlxed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 I S 0  9001:2000 Quality Management System Registration QMl Certificate Number 010105 
Recognized by: 
Registrar Accredltatlon Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for AccreditaUon {RVA) 
Entidad Mexicana de Acreditacion. a.c.fEMA) 
Members of IQ N e t  International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OW), Belgium (Avinter) , Brasii (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (EELOT), 
Hungary (MSZT), Ireland (NSAl), lsrael (SII), Italy (CISU), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA}, Norway (NCS), 
PolanU(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 fSOlIEC 17025 - 1999 "General Requirements for the Competence of Testing and Ce!lbratlon" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

40.3 lSOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materlals Production - Accredlted A2LA Certificate Number 883.02 
A P U  Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (8ELTESJ) (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 (JA8] (JNlA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Porkrgai (IPQ), Singapore (SAC-SINEWS), Spain (ENAC), Sweden (SWEDAC), Swlfzerland (SAS), United Kingdom (UKAS) 
and Unlted States (NVLAP) {CBO ES) 

10.4 lOCFR50 Appendix 8 - Nuclear Regulatory Comrnlsslon - Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlLSPD45662A (ObsoletelObserved) 
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I 1  .O DATE OF CERTIFlCATION AND PERIOD OF VALIDITY 

11.1 IV Shelf LHe - The period of time durfng which the concentration of the analytets) in a proprly packaged, unopened, and 
unused standard stored under environmentally controlled and rnonitwed conditions will remain withln the specified uncertainty 
range. Shelf life Is limited primarily by transpiration (loss of water ftwn the sdutlon) and infrequently, by chemld nsbbllity. 
Transpiration studies (P-SPOI 020) of chemicalty-stable solutions performed at Inorganic Ventures 1 N Labs indica te a CRM 
Shdf-llfe of four years for solutions packaged in 500-mC low density pdyethylme bottles. When stored under spemial conditions 
that minimize transpiration and InstaMlty, €he shelf life can be extended paSt this Ilmit. 

11.2 Expiration Date .I The date after which a CRM should not be used, Routlne laboratory use of a CRM inmases b-anspiratlon 
fosses and the chance of contamination which affect the integrity of the CRM and llmlt Its useful 1%. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agendes' recommendations that solution standards be 
asslgned a one-year expiration date. 

12.0 NAMES AND SlGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Adminfstratlve Assistant 

Certificate Approved By: Katalin Le, QC Supervisor 

Certlfyhg Officer: Pau t Gaines, Chemist, Senlor Techntcal Director 
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i n o r g a n i c  v e n t u r e s  i v  

195 avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQivstmdards.com website: www,ivstandards .corn 

ceri i incage 
1 .o 

2.0 

3.0 

4.0 

inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) 
Certificate #883-02. The certificate is designed and the certified and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials Contents of certificates 
and IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade I000 Vglml, Anthony in 0.7% ( a b )  I 3% Tartaric Acid 

Catalog Number: 

Lot Number: 
Starting Material: Sb shot 
Starting Material Purity (%): 99.989188 
Starting Material Lot No 
Matrix: 

CGSBI-1, CGSBI-2 and CGSBI-5 

0.7% (abs) HN03 3% Tartaric Acid 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1005 f 2 

1.019 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: 

= 

Uncertainty = 

mea7 

n =  r i u m o f v t s  
RIS = Thesurm;rfion d all sigr#kCant estimhd 
(Most s r c r s t r o r n ~ u ~  

reported onthe 
NIST csttrkate uf 

n XI = 

TRACEABlLTTY TU NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
"Property of the of a measurement or the value of a standard whereby It can be related to stated references, usually 

national or international standards, through on unbroken chain of comparisons all having stated uncertainties.' (IS0 WM, 2nd 
ed., 1993, definition 6.10) 
G This IV produd is Traceable to NlST via direct comparison to NST The uncertialnth for each value are 
reported, taking into account the SRM uncertatnty emr and the measurement, and volume dilution errors. 
4.1 Assay Method 1005 f 2 (Avg 2 runs) 

ICP Assay NlST SRM 3102a Lot Number: 990707 

Gravimetric NlST SRM tot Number: See Stc. 4.2 
Assay IO00 pghL 

http://ivsalesQivstmdards.com
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4.2 

4.3 

4.4 

BALANCE CALl6RATlUN - All bafances are checked daily using in-house procedure number 6IMWK)l. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceabk to the National 
Institute of Standards and Technology (N1ST). The NlST Traceability numbers am 692476 - CIams 1 and 692470A - C b s  2. 
The NIST test number is 822126001 7-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NIST 1 NVLAP accredited calibration lab, The NlST test number is 8221260017-98. a 
THERMOMETER CALl8RATION - The themmeters used in the determination of the final densities are callbmted VIS standard 
thermometer No. 903-2680 which was certifW in accordance with the procedures outlined by ASTM En-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368f769543,2173s8/p14452,176240/Pt4452,176240. The 
in-house procedure No. b 2-QC-001.Thermometers which are not calibrated M standard themmeter No. 903-2680 are 
traceable to NIST Identifica?ion Nos. 92564,119016,471047 and NIST test report Nos. 811M58522.811/2557078, and 236090. 

GlASWARE CAUBRATION - In-house procedure 3-QC-002 Is used to calibrate afi Class A Glassware u s d  in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC HMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN PghL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICPIOES and ICP-ARS. The result from the most sensitive 
method for each element, is reported below. Solutlana tested by ICP-MS were analyzed in an ULPA-Fitter@ Clean Roam. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pm. 

0 - Checked by ICP-OES I - Spectral Interference 

6.0 INTENDED USE 
For the calibtatim of analytical instruments hdudtng but not limited to the following: 

for the validation of analytical methods 
For the pmparatlon of 'working referem samples' 
For interference studies and the determination of correction coeffints 
Far detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

'IO.0 QUALITY STANDARD DOCUMENTATION 

W R D O U S  INFORMATION - Pkase refer to the enclosed Material Saftay Data sheet for information regarding this CRM. 

HOMOGENETP( - This solutiin was mixed according to procedure tV-MPM-004 and is guaranteed to be homogeneous. 

qO.1 IS0 9001:2000 Qual@ Management system Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSWAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entiad Mexicana de Acredhcton, a.c.(EMA) 
Members of IC2 Net lntemationaf C-n Network; 
Argentina ([RAM), Australla @AS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), How Kang (HKQAA), 
Columbla (ICONTEC), Czech Republic (Cas), Denmark (BS), Finland (SFS), France (AFAQ), Genany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSCV), Israel (SI!), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Nsfhertands (KEMA), Norway (NCS), 
Poland PCBC), Port el (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), S e e d a n d  (SQS) 

- Chemical Testing - Accredited AZLA Csrtlficate Number 883.04 

10.3 ISOAEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers'' 
- Reference Materials Productlon - Accredited A2LA Certifscate Number 883.02 
MIA Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (ELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(MAQ), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNtA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (IAW), Norway (NA), 
Portugal (IPQ), Singapore (SACSINGLAS), Spain {ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVW) (ICBO ES) 

10.4 1OCFRSO Appendlx B - Nuclear Regulatory Commlsslon - Domestic Llcenslng of Productlon and Utilization Faclllties 

10.2 ISOIIEL 17025 - 1B~"Geneml Requirements for the Competence of Testing and Calibration" 

10.1 IOCFRZI . Nuclear Regulatory Commission - Reportina Defecls and Non-Compllam 
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l’ld DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

1 I .t IV Shelf Ufe - The period of time during which the concentration of the anakyte(s) in a propew packaged, unopened, and 
unused standard stored under environmentally controlled end monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions perfomd at Inorganic Ventures / IV Labs indlcate a CRM 
shetf-life of four years for solutions packaged in M)O-mL low density polyethylene bottfes. When stored under special conditions 
that minimize transpiration and [nstabillty, the shelf life a n  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 hrnsptration 
losses and the chance of contamination which affect the integrity of the CRM and iimit its Useful W. 
Inorganic Ventures I N Labs concurs with state and federal regulatory agencies’ #commendations that solution standards be 
assigned a one-yeer expiration date. 

Certification Date: July 23, 2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: SoAnn Struthers, QA Administrative Assistent 

Certificate Appro- BY: Kataiin le, QC Supervisor K A W + a  * L  

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  1 i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQivstandards.com website: www.ivstandards.com 

certr ' f icate of a n a l y s i s  
lnorganlc Ventures I N Labs is an IS0 Quide 34~2WQ Certified Reference Material (CFIM) Manufacturer: 
Certificate t883-02, The certificate is designed and the certikd value@) and uncertainty(ks) are 
determined in accordance wfth IS0 GUM? 31-2000 (Reference Materials - Contents of certificates and label(s), 
Is0 Guide 34-2000 ''Ghality *ern Guidelines for the Production of Reference Matenhk,'' and EO GUM 35-1989 
"Certification of Reference Materials - General and slatisical Principles. " 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Selenium in 1.4% (abs) HNUJ 

Certified Concentration: 995 f 3 pg/mL 

Certified Density: 1 .Of0 glmL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze thls CRM. The following equations are used in the 
wlcufatlon of the certified value and the uncertainty: 
Certtfied Vdue (Izgt = a= 1118ixI 

n IC?= m d i v w  rewtts 

(nIm 
Uncertainty (2) = 2 i t w s s F  BS =; Tha m i o n  d ail significant &imted 8rms 

(Most c m n  ~IW tb'amsfrominstrmrdal manrremnt, 
w#tg hlng, dlfution to rob'?%, ad the fixed errcr reported on t he 

TRACEABILITY TO NIST A INDEPENDENT METHODS 
L I "Property of he result of a measu of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed,, 1993, definition 6.10) 
I I This IV product is Traceable to NET via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, welghlng and volume dilution errow. 

4. I Assay Method #I 995 f 3 pglmL (Avg. 2 runs) 
ICP Assay NlST SRM 3149 Lot Number: 992106 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 

Assay Method #2 1002 pg/mL 

http://ivsalesQivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

8AlANCE CALIBRATION - All balances are checked dally using h-howe procedure number 51MM-001. The wefwts 
used for testing are annuatly m p a r e d  to Gerhart Scale Corporation's master welghts and are traceable to the National 
Institute of Standards and Technology (NET). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. Ail analytical balances am calibrated every 4 monlhs by Gettrart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 and/or class 2 analytical weight set. These weights are tested 
annually by a N E T  / NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

TNERMOMETEER CALl8FWT'lON - The thermometers used in the determination of the final densities are calibrated vs standard 
themmeter No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NtST 
Monograph 150 using NlSTTest Nos. and Std Nos,: 769543,217368/769543,217368/P 14452,176240/P14452.176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 933-2680 are 
traceable to NtST Identification Nos. 92564,119016,471047 and NlST test report Nos. 8512558522, 817/2557078, and 236090. 

GLASSWARE CALl3MTlON - 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 IMPURI'T'fES (TMI) DETERMINED BY ICPlMS AND tCP-OES IN PghL 
Custom-Grade solutions ate tested for trace metallic impurities by Axial ICP-OES arid ICP-MS. The result from the most sensitive 
method for each element, is repwkl below. solutions tested by ICP-MS were analyzed in an ULPA-Fllteted Clean Room. An 
ULPA-Filter is 99.9985% emcient for the removal of particles down to 0.3 pm. 

- 0 At 0.00017 

- M Sb 0.00160 

c 0 As < 0.00500 

' I M Ba < 0,01994 

0 Be c 0.00009 

- M Bi c 0.50080 

Q B 0.00006 

Cd 0.00598 

- 0 Ca G.(WZOff 

.,.. M Ce c 0,00997 

- M Cs r; 0.00060 

- M Cr s 0.00997 

- M Co 0.00598 

- M Cu < 0.01196 

M - Checked by ICP-MS 

6.0 INTENDED USE 

M Dy < 0.011% 

M Er < 0.00997 

M Eu 0.00598 

M Gd c 0.00199 

M Ga c 0.00199 

- M Ge 0.01196 

- M Au 0.00593 

- 
- 
- 
- 
L 

y m e 0.00399 

M Ho 5. 0.00100 

M in < 0.01994 

M ir e 0.00997 

- 0 Fe O.OoOs0 

- M La < 0.00100 

- 
- 
- 

M Pb 0.00598 - 
' 0 - Checked by ICP-OES 

- 0 ti < 0.00003 

M Lu < 0.00080 

Q tvlg 0.00003 

M Mn 0.00798 

Q Hg 0.01950 

- 0 Mo c 0.00400 

M Nd 0.00399 

0 Ni < 0.00090 

I 0 .  Nb c 0.0040G 

c 

- 

c 

- 

5 os 

M Pd < 0.00997 - 
- 0 P < 0.00300 

.,-" M Pt < 0.00399 

0 K 0.00070 

i - Spectral Interference 

- M Pr .c 0.00060 

Q Re c 0.00900 

- M Rh 0.00199 

M Rb < 0.00199 

I 0 Ru 0.00220 

M Srn 0.00199 

M Sc 0.01994 

- S Se 

- 0 Si 0.00055 

Ag 0.00070 

- 0 Na 0.00355 

- M Sr < 0.00100 

- 0 S 0.00500 

M Ta < 0.01396 
n - Not Checked For 

d 

c 

M Te < 0.05981 

M Tb C 0.00060 

- 
- 
M TI 0.00199 - 
- M Th 0.00199 

- M t m  < 0.00080 

- M Sn 0.00997 

L M Ti 0.09969 

M W c 0.01994 

- M V 0.00399 

M Yb < 0.00199 

- M Y < 0.07975 

- M Zn < 0.03988 

0 zf < 0.00040 

- 

- 
s - Solution Standard Element 

For the callbration of analytical instruments including but not limlted to the following: 
ICP-MS, ICP-OES, FAAS, G f M ,  XRF, and DCP 
For the valtdatlon of analytlcal methods 
For the preparatlon of 'trorklng reference samples" 
For interference studies and the determination of correction coefficients 
For detectlon limit and linearity studles 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTDlS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 HAZARDOUS lNFORMATfON - Please refer to the endosed Material Safley Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001 :2000 Quality Management System Registration - QMl Certificate Number Of0105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditatb (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net international Certification Network: 
Argentina (IRAM), Australia (QAS), Austria {c)QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC}, Czech Republic ICQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI!), Italy (CrSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Siovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 
10.2 ISff/IEC 17025 N99 "General fkqwrernents for the Competence of Testing and Calibration" 

10.3 lSOflEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognltlon Agreement Partners: 
Australia (NATA). Austria (BmwA), Belgium (BELTEST) (BKO-OB€), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAOJ, Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HWS, Ireland (NM), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Nethedands {RvA), New tealand {IANZ), Norway (NA), 
Portugal (IFQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (IC80 ES) 

10.4 10CFRSO Appendix B Nuclear Regulatory Comrnisaion 
Domestic Llcensing of Production and Utilization Facilities 

10.5 IOCFRZP - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD-45662A (Obsolete10bserved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALlDlTY 010308 

11.3 rV Shelf Life - The perlod of time during which the concentration of the analyte(s) In a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored a n d  Wons will remain within the spedfied uncertainty 
range. Sheif life is limited primarily by transpiration (loss of water from the soiution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOI 020) of chemically-stable sdutims performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-& of four years for solutions packaged in 500-rnt low density polyethylene bottles. When stwed under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

14.2 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 Me. 
Inorganic Ventures I 1V Labs concurs with state and federal regulatory agencies' recommendations that soiutron standards be 
assigned a one-year expiration date. 

Explration Date: . . . . .  . . .  
. . .  

. .  

12.0 NAMES AND SIGN 

Certificate Prepared By: 

Certificate Approved 

Certifying Officer: .; 

. .. . .  
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1 .u 

2.0 

3.0 

4.0 

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 08701 usa 

phone: 800-669-6799 732-~O1-1900 fax: 732-901-1903 
e-mail: ivsaies@ivstandards.com 0 website; www.ivstandards.com 

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 tabel@), 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 Statisid Principles.” 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Thallium in 0.5% (abs) HN03 

Catalog N urn bec 

Starting Material: TtN03 
Starting Material Purity (%I: 99.996539 

CGTLI -1, CGTLl -2, and CGTL1-5 
Lot Number: W-QTtOlO94 

Starting Material Lot No 22928 
Matrix: 0.5% (abs) MN03 

CERTIFIED VALUES AND UNCERTAlNTilES 

Certified Concentration: 1001 1 4 pg/mL 

Certified Density: 1.002 glmL (measured at 22” C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value 0 = 

Uncertainty (9 =_21ka-~ ,R~~  

(Ql= MeB? 

n =  nurrberofm-ts 
88 = The sLwwgtion d all sEgnifiiant estiweted errors 
(Most c o r n  are the errusfrom instrlarrucaal mewerrent, 
weighing, dlOcalon to voium, md the fixed ~ r a  reported on t he 
MET 334 certificate d ala&%.> 

R xl= M i d u a l  r e d s  

WR 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 “Property of the result of a measurement or the value of a standard whereby it can be dated 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. I O )  
13 This tV produd 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 and volume dhtion errors. 

4.4 Assay Method #I 1001 4 pglmL (Avg 2 runs) 
ICP Assay NlST SRM 3758 Lot Number: 993012 

Gravimetric NIST SRM Lot Number: See Sec. 4.2 

Assay Method #2 I000 yglmL 

mailto:ivsaies@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

010310 
IjALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-iMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NET). The NET Traceability numbers am 692476 - Class 1 and 692476A -Class 2. 
The NlST test number is 822/260017-98. AH analytical balances are calibrated every 4 months by Gerhart Scale Carp. of 
South Amboy. The baiances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NET I NVLAP accredited calibrath lab. The NlST test number is 8221280017-98. 

THERMOMETER CAL8FtATION - The thermometers used In the determination of the final densities are calibrated v9 standard 
thenometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7747 and NIST 
Monograph 3 50 using NIST Test Nos. and Std Nos.: 769543,217368/769543,2 1736W14452, 176240/P14&2,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which arc3 not calibrated vs standard thermometer No. 903-2680 are 
traceable’ to NIST Identification Nos. 92564,119016,47 1047 and NlST test report NQS. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality controi of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMl) DETERMiNED BY ICPlNIS AND ICP-OES IN yglrnL 
Custom-Grade solutions are tested for trsce metallic irnpuiies by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

E AI *: 0.01000 

M Sb 0.00050 

M As 0.01080 

M Ba < 0.01000 

k! 0.00050 

M Bi 0.00040 

0 0.00140 

I 0 Cd 0.00150 

0 Ca 0.00085 

Ce < 0.00500 

b! CS 0.00030 

M Cr 0.w500 

bf CO < 0.00300 

M cu < 0.00600 
M - Checked by ICP-MS 

11 DY < 0.00600 

Er < 0.00500 

&I Eu < 0.00300 

M Gd < 0.00100 

M Ga < 0.00ioo 

M Ge < 0.00600 

M AIJ < 0.00300 

- M tlf 0.00200 

M Ho c 0.00060 

M In < 0.01000 

M tr < 0.00500 

P Fe 0.00030 

h! La 0.00050 

- M Pb 0.00210 
0 - Checked by ICP-OES 

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 M=P 
For the validation of a n a m !  methods 
For the preparation of Wrking reference sarnpk’ 
for interfemnce studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

M v 0.00200 

A Yb 0.00300 

M y 0.04000 

0 0,00110 

Zr 0.00500 

s - Solution Standard Element 
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7.0 1NSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

qO.0 QUALITY STANDARD DOCUMENTATION 

HUARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HoMoGENElTV - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Reglstratlon - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RA8) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditaclon, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Austratia (QAS), Austria (bas), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungaty (WlSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Cettificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredfted A2LA Certlficate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA}, Belgium (8ELTES-Q (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOtAS), The Netherlands (RvA), New Zealand (IANZ), N o m y  (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unlted States (NVLAP) (IC80 ES) 

- Domestic tlcenslng of Production and Utilization Frtcllltles 

10,2 ISOllEC t7026 - I099 "General kequirements for the Competence of Testing and Calibration" 

10.4 IOCFRM) Appendix E? - Nuclear Regulatory Commission 

10.5 IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD4662A (Obsolete10bserved) 



1 'I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010312 

11.1 IV Shelf Life - The period of time during whEh the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally mntrofbd and monitored conditions wiff remain within the specifmd uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemicaf instability. 
Transpiration studies (P-SP01020] af chemically-stable solutions performed at Inorganic Ventures / W Labs indicate a CRM 
shelf-life of four years for solutions peckaged in 5OdmL low denstty polyethylene bottles, When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: December 09,2003 
Expiration Date: 

* 182F05. 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Debbie Newman, Production Manager 

Katalin Le, QC Manager w e  * & +  

Certlfkate Approved By: 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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RADE SOLUTION 1000 pg/mL Lanthanum in I .4% HNO, (abs) 
Catalog Number: CGLAl-1 and CGLA1-5 

X NURGAN X C. LABS/RADBHEM I-ABS Lot Number: T-QLAO'lO57 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Lanthanum Oxide 
99.99 9% 
LA-0-5-0 7 7 

CERTIFIED CONCENTRATION: 1002 f 3 pg/rnL 
The Certified Value is based UPOR 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) = x , 
n 

(x) = mean xi = individual results n 3~ number of measurements ZS, = The summation o f  all significant 
estimated errors. 

Classical Wet Assay: 1002 f 3 pglmL 
Method: EDTA Titration vs NtST SRM 928 Lead Nitrate. 

. .  . .  instrument Analysis: 1007 f 3:pglmL 
Method: Inductively Coupled Plasma Spectroscopy (leP)'vs NIST SRM 32 27a. 

Tbe independent sarnptes t-test,.was used to determine. if th9re.i.s aQre&wnt between the above assay .methods at. the 95% confidence 
irNn toe stated uncertainties. This agreement is a confirmation of the interval. Both mathods were r;orrlparecl and showed agree 

accuracy of this CRM. . .  
. .  . . .. . a 

TRACE METALLtC IM.PURlTlES DETERM1NED:'EY .kP=WtS: AND ICP-OES IN pglmL: 
Custom-Grade solutions tested for trace rnetajlic irnpuhties by I C P - M , S : , ~ e t ' a ~ a ~ y z ~ d  in an ULPA-F ittered Clean Rook. 
An UFPA-Filter is 99.9985% efficient for t 

- 0 . AI C0.040 - 0 Pr <0.020 
- M Sb <0.000050 &J .Re <0.00010 - M As <0.0010 - M Eu <0,00030 - M Rh ' <0,00010 
- 0 Ba ~ 0 . 0 2 0  - M Gd 0.039 I M MR <'6.60040 . .: :; .E , Rb C0.00Q10 
- M Be <0.000060 M Ga <0.00010 : , Q Hg :$;O.c130' .. " ' " '  - M ' Ru <0.00020 
I M Bi <0.000040 M Ge <0.00060 M Mo ~0 .00020  .. - M Sm 0.00040 
- 0 B <0.020 - M Au <0.00030 - M Nd 6;00020 - M Sc <0.0010 
M Cd C0.00030 - M Hf <0.00020 - 0 Ni €0.050 - 0 Se ~0.40 
.... 0 Ca cO.010 - M Ho 0.00010 Nb <0,000050 - 0 Si <0.020 

- n cs M Ir <0.00050 M Pd <0.00050 - 0 Na cO.090 
- M Cr ~ 0 . 0 0 0 5 0  L 0 Fs <0.050 c 0 P <0.050 - M Sr <0.000050 
- M Co c0.00030 P La - M Pt C0.00020 - n S  
M Cu <0.00060 - M Pb <0.00030 - n K  - M Ta <0.00070 

j Ce 0 In <0.030 n Qs - M Ag ~0,00020 

M Te <0.0030 
M Tb CO.000030 
I M TI <0.00010 
M Th <0.00070 
M Trn <0,000040 
M Sn C0.00050 
M Ti C0.0050 
M W <0.0010 
M U <0.00020 
M V C0.00020 
M Yb <0.00010 
M Y <0.0040 
M Zn <0,OQ20 
M Zr C0.00050 

- 
- 

- 
I 

."... 
- 
- 
- - 
- 
- 
- - 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.009 g/mL (over) 
QA:KSL nw.isim~ 

Inorganic Ventures, Inc. 
195 Lehlgh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6799 

Quality Assurance Manapr 



010314 

QUALITY STAADARD DOCUMENTATION 

1. IS0 9001 :2000 OM1 Registered Quality System (Certificate Number 010105) 

Members of IO Net : Argentina {IRAM), Australla [QASf, Austria (6QS1, Belgium 
(Avinterl , Bred (FCAV1, Canada IQMI), Hong Kong (HKQAA), Columbia (ICONTEC), Czech 
Republic (COS), Denmark (DS), Finland (SFS), hance(AFAQ), Germany IDQS], Greece (ELOT), Hungary (MSZfl, Ireland (NSAl), Israel 
(SII), Italy {CISQ), Japan {JQA), Korea (KSA-OA), Netherlands (KEMAI, Norway (NCS1, Potand(PCBC), Portugal (APCER), Singapore 
(PSB), Slovenie (SIQ), Spain (A€NOR), Switzerland (SQS) 

2. 

3. 

ISO/IEC 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 QCFR50 Appendix 6 - 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. M IL-STD-45662A 
5. 
6. 

STABIUNI EXPIRATION DOCUMENTATION 

Shelf Life - The len- at a a r oDerlv stored and oackaaed standard will remain w i t m h e  specified 
uncertainm 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 8 standard can be used with confidence. The smaller the bottle ?he 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 kt3 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. 

PACKAGfNC DOCUMENTATION 
Purified acid, 1 8  megohm double deionized water that  has been filtered through 8 0.2 pm filter and in-house procedure IV- 
PACK-001 is used to clean all bottles. Contact us fur 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 CALIBRATION 
All balances are checked daily using in-house procedure number 6-IMM-OOI . 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 (NJST). The NlST Traceability numbers are 4283598 and 454678. The NET test number is 822/260017-98.  

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Arnboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tasted annually by a NET 1 N V U P  accredited calibration lab. The 
NlST test number is 822/260017-8. 

THERMWEIR CAL lBRATLON 
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 outtined by ASTM E77-87 and NET Monograph 160 using NlST 
Test Nos. and Std Nos.: 709543,217368/769543,217368/P14462,176240/P14452,176240. The in-house procedure 
No. is 2-QC-001 ,Thermometers which are not calibrated vs standard thermometer No. 903-2080 are traceable to NlST 
Identification Nos. $2564, 9 1901 6, 471 047 and NlST test report Nos. 81 11258522, 81 '1/2557078, and 236090. 

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

TEL 1-800-569-6799 INT'L 1-732-901-1900 FAX 1-732-901-3 903 E-MAIL IVtech@lvstandards.com 

-2- 

mailto:IVtech@lvstandards.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, lakewood, nj 08701 usa 
phone: 800-669-6799 m732-901-1900 fax: 732-901-1903 

e-mall: ivsales@lvstandards.com website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
e 

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(s) and uncertainty(ies) are 
determined in accordance with tSO Guide 31-2000 (Reference Materials - Contents of certificates 
and labet(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 1000 pg/mL Palladium in 3.3% (abs) HCL 

Certified Density: 1.022 g/mL (measured at 22" C) 

The Certified Value is based upon the most predse method used to analyze N s  CRM. The following equations are wed in the 
calculation of the ceFtified value and the uncertainty: 
C e r t M V a & Q = m  m= man 

n XI= IndbldM rEEtl%tS 
n = number of maswevents 
I 8  = The Eurrrrratiwl d all m i a n t  estlrreted ermrEi. 
(Most c a m n  arethe errarsfrmmstrun*ental measurewent, 
weighing, diiution to VOW, ad the fixsd errw reported on t he 
NIST SiM certificate crl ma&&.) 

Uncertainty (2) ~~GQ-s,E 
(TSw 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement ot the value of a standard whereby It can be related to stated references, usually 
natbnd or international standards, through an unbroken chain of comparisons all having stated uncertainttes.' (IS0 VIM, 2nd 
ed., 1993, cleflnlrlon 6.10) 
0 Thls IV product is Traceable to NIST via direct comparison to NlST SRW. The uncertainties for each certified value are 
reported, taklng Into account the SRM uncertainty error and the measurement, weighlng and volume dllutfon errors. 

4.1 Assay Method 4H 994 f 3 pg/mL (Avg 2 runs) 
ICP Assay NIST SRM 31 38 Lot Number: 990207 

Gravimetric NIST SRM tot Number: See Sec. 4.2 
Asday Methad I000 VglmL 

mailto:ivsales@lvstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALlBRATtON - All bajances are checked daily using in-house procedure number 64MMM)l. The weights 

used for testing am annually compared to Gerhart Scale Co~pwatim's master welghts and are traceable b the Natlonal 
Institute of Standards and Technology (NIST). The NlST Traceablllty numbers are 892476 - Class t and 692476A - Class 2. 
The NlST test number is 822/260017-98. AI1 analytical balances are calibrated ewry 4 months by Gerhart Scale W p .  of 
south Amboy. The balances are catlbrated with a Class 1 andlor dass 2 analytical weight set. These wights are tested 
annually by a NlST / NVW accredited calibration lab. The NlST test number is 822/280017-98. 

THERMOMETER CALISRATION - The themwxneters used in the dcttemdnetlon of the final densltles are calibrated vs standard 
thennomter No. 903-2680 which was ceruiied in accordance with the procedures outllned by ASTM E7747 and NET 
Momgraph 150 using NlST Test Nos, and SM Nos.: 769543,21?3W69543,217368Pt4452,176240/P14452,176240. The 
in-house procedure No. is 2-QC901 ,Thermometers whlch are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identffiation Nos. 92564,119016,471047 and N E T  test report Nos. 81 1/258522,811/2557078, and 236090. 

4.3 

4.4 GLASSWAR€ CALlBRATlON - In-house p m d u r e  34C-002 Is used to calibrate all Class A Glassware used in the 
manufacture and quality mtrd of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN VglmL 
CustomGFade solutions are test& 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 wwe analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Rlter is 99.9985% efficient for the removal of partides down to 0.3 pm. 

0 AI 5.00400 

-L 0 Sb < 0,00500 

- 0 As < 0.01r1oo 

9 59 c 0.oO009 

- M Ba c 0,00100 

- M f3i < 0.00004 

- 0 B c 0.00090 

- 0 Cd < O.oo6Qo 

- 0 Ca 0.00700 

- M Ce c 0.00050 

- M Cs c 0.00003 

- 0 Cr 0.004!50 

l-r M Co c O.OO030 

- 0 cu 0.04)300 
M - Check& by ICP-MS 

y Dy 0 . m  

c M Er < O.OOO50 

M Eu 0.00030 

-.r* M Gd 0.00010 

- M Ga 0.00010 

- M Ge 0.00060 

0 Au c 0.00300 

- 

IC M Hf < 0.00020 

M Ho O.OOOO5 

- 0 In 0.03300 

- M Ir e O.Ooo5o 

0 Fe 0.04600 

M La 0.00005 

M Pb c 0.00030 

- 

- 

2 ti c 0.04000 

M tu < 0.000014 

- 0 Mg 0.01100 

- 0 Mn 0.00650 

- 

p Hg < 0.01100 

- M Mo < 0.00020 

M Nd c 0.00020 

- 0 Ni 0.01800 

- bl Nb c Q.oooO5 

- n os 

- 

- S Pd 

- 0 P 0.00600 

0 Pt 0.00600 

- 0 K 5 0.02000 

0 - Checked by lCP-OES i - Spectral Interference 

- M Pr 0.00003 

M Re 0.00010 

0 Rh 0.00800 

M Rb 0.00010 

- 
- 
- 
g Ru O.OMOO 

c 0 sc < o.Oooo9 

- 0 SI 0.00600 

Q Ag e 0.00670 

- M Sm #.oOOlO 

M Sa < 0.00080 - 

- 0 Na 0.01500 

- M Sr < 0.00005 

- 0 s < 0.02500 

- M Ta 0.00070 

n - Not Checked For 

- 0 Te .c 0.01300 

- M Tb 4 0.00003 

c M n c 0,000io 

M Th O.OO010 

I M Tm c O.OOOO4 

- 0 Sn 0.00700 

0 Ti c 0.00100 

- M W < 0.00100 

M U < 0.00020 

- M Q e 0.00020 

c 

- 

- M Yb < 0.ooo10 

M Y 0.004M) 

0 zn o.oOO60 

M Zr < 0,00050 

s - Solution Standard Element 

- 
- 

' 6.0 INTENDEDUSE 
For the calibration of analytical instruments induding but not Umlted b the folkwing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
Fw the preparation of Working reference samples" 
For interference studiss and the determination of correction coeffients 
for detection Umtt and linearity studies 
For additional intended uses, contact tV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
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8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENElW - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Reglstratlon - QNll Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-WIB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certiflcatlan Network: 
Argentina (IRAM), Australia {QAS), Austria (bas), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), )1Mlg Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS}, France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Idand (NSAI), Israel (SI1). Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC P al (APCER Slngapme (FSB), Slovenia (SIQ), Spain (AENOR), Swltrerjand {SQS) 

- Chemlcal Testlng - Accredited A2lA Certificate Number 883.01 

10.3 lSOflEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production Accredited A2L.A CeMcate Number 883,OZ 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Talpel (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ}, Singapore (SAC-SiNGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unlted States (MRAP) (ICBO ES) 

10.4 lDCFR50 Appendix B - Nuclear Regulatory Commission - Domesttc Licensing of Produdion and Utilization Facilities 

10.2 ISOIIE& 17025 - 1 ~ ' O r n e r a l  kqulrsments fw the Competence of Testing and Calibration" 

10.5 ~OCFR.21 - Nuclear Regulatory Commission - Reportfng Defects and Non-Cornpliance 

10.6 M lL-STD45662A (Obsolete10bsented) 

11.0 DATE OF CERTlFlCATIOIJ AND PERIOD OF VALIUITY 

11 .l lV Shelf Life - The period of time during which the concentration of the anafyte(s) in a properly packaged, unopened, and 
unused standard stwed under environmentally controlled and monitored conditions wfll remain wlthln the spedtied uncertainty 
range. Shelf life Is limtted primarily by transpiration (loss of water from the solution) and infrequently, by chernlcal instabllity. 
Transpiration studies (P-SP01020) of chernicaily-stable solutions performed at Inorganic Ventures I iv Labs Indicate a CRM 
shM4ife of four years for soluttons packaged in 500-rnt low density polyethylene bottles. When stored under spedal conditions 
that minimize transpiration and instability, the shelf life can be extended past thk limit. 

11.2 Expiration Date - The date after whldr 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 CFUvl and Ilmlt tts useful 1%. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' mmmenda~ons that solution standards be 
assigned a one-year expiration date. 

' 

Certification Data: March 14,2003 
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12.0 NAMES AND SIGNATURES OF CERTIFYIN0 OFFICERS 

Certificate Prepared By: John Struthers, QA Administrative Assistant 

Wtfying Officer: Paul Gaines, Chemist, Senior Technical Dlrector 
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i n o r g a n i c  v e n t u r e s  / Iv l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-907-3900 fax: 732-901-1903 

e-mail: ivsales@mtandards.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 .o 

2.0 

. *  

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified vatue(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 Guidel ines  for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 Sutfur in H20 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1010 f 2 

Certified Density: 1 .OOU 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: 

Value = m 

n = nurrber od msuremnts 
= Thesumnation d all erms 

(Most c o m n  are the errcxsfromfnsZrurrental 
dlution to and the ffxed reported on the 

NIST cerilficate of 

n = itldwidual 

Uncertainty = 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confdence interval. Both methods were compared and showed agreement within the stated uncertaintles. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or international standards, through an unbroken chain of comparisons all having stated uncertaintles." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 

This IV product is Traceable to NIST via direct comparison to NlST SRMs. The uncertainties for each certifid value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #1 998 f 8 
ICP Assay NtST SRM 3154 Lot Number: 892205 

1010 f 2 pglmL 
Acidimetric NIST SRM 84k Lot Number: 84k 

Assay Method #2 

mailto:ivsales@mtandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALlBRATlON - Ail balances are checked daily using in-house procedure number 6 - I M W l .  The weights 
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to ttre National 
Institute of Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 692476A - Cbsa 2. 
The NET test number is 822M600f7-98. All analytical balances are calibrated every 4 months by Gwhert Scale 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 N W P  accredbd calibration lab. The NlST test number 1s 822l260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the detennlnstion of the final densities are callbrated vs standard 
thermometer No. 903-2680 which was cedified in accordance with the procedures outlined by ASTM €77-87 and NIST 
Monograph I50 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368P14452,176240/P14452,176240. The 
in-house procedure No, is 2-QC-001.Thenometers which are not calibrated \IS standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,81112557078, and 236090. 

GLASSWARE CAUBRATlON - In-house procedure 3-QGQO2 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC INIPURtTlES (TIVII) DETERMINED BY ICPIMS AND ICP-OES IN MglrnL 
Custom-Grade solutions are tFted for trace metallic impuriiies 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 UPA-Filtered CIean Room, An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI 0.00025 

M Sb 0.00100 

!!!! As e 0.01995 

hR & < 0.01995 

e Be 0.00200 

M Bi 0.00080 

P B 0.00990 

!!& Cd < 0.00598 

Q Ca 0.00020 

!!!! 0.00997 

M 0,00060 

b!! Cr < 0.00997 

!!I! CO < 0.00598 

h!! CU 0.01197 

M - Checked by ICP-MS 

6.0 INTENDED USE 

0 - Checked by ICP-ofS i - Spectral Interference 

M Yb < 0.00200 

M y c 0.07979 

- 0 t n  0.00125 

M Zr < 0.00997 
s - Solution Standard Element 

For the calibration of analytical instruments including but nat limited to the following: 
ICP-MS, tCP-OES, FAAS, GfAA, XRF, and DCP 
Far the validation of analytical methods 
For the preparation of ’working reference samples” 
For interference studies and the determination of correction coefflclflnts 
For detectio’n limit and linearity studies 
For additional intended uses, contact tV Technical Staff 
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7.0 lNSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS 1NFORMATION - Please refer to the endosad Material Saftey Data sheet for information regarding this CRM, 

- This solution was mixed according to procedure IV-MIPM-004 and is guaranteed to be homogeneous. 

10.1 I50 9001:2000 Quatity Management System Registratfon QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de 
Members of IP Net international Certification Network: 
Argentina Australia (QAS), Austria Belgium (Avinler) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France {AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), treland (NSAI), Israel (Sil), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), (NCS). 
Poland PCBC), Portu al (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

-Chemical Testing -Accredited A2LA Certificate Number 883.01 

10.3 JSOIIEC Guide 34 - 2000 "General for the Competence of Reference Material Producers" - Reference Materials Production Accredfted A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
[NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Mong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands New Zealand (IANZ), Norway (NA), 
Portugal (IPQ}, Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS} 
end United States (NVLAP) (KZU ES) 

- Domestic Llcenslng of Production and Utilization Facilities 

10.2 17025 - Requirements for the Competence of Tesbng and Calibrabon" 

10.4 Appendix B Nuclear Regulatory Commission 

10.6 10CFR21 Nuclear Regulatory Commission - Repotting Defects and Non-Compliance . 

10.6 NllLSTD45662A (Obsolete10bserved) 
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jl.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Llfe - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally contrblied and monitored conditions will remain within the specifed uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPQ1020) of chemically-stabb solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years f o r  solutions packaged in 5 0 0 4 .  low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shdf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affed the integrity of the CRM and limit its usefbul Me. 
Inorganic Ventures I IV tabs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned 8 one-year expiration date. 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Cert1ficat.e Prepared By: doAnn Struthers, QA Administrative Assistant 

Cer#ficate BY: Katalin Le, QC Supervisor 

Certifying OPflcer; Paul Gaines, Chemist, Senior Technicatl Director 
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V Certificate o f  IZ lna lp~ i  
CUSTOM-GRADE SOLUTION 1000 pg/mL Thorium in 3% HNO, (abs) 
Catalog Number: CGTHl-1 and CGTH 1-5 

Lot Number: T-THO I 059 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 5 001 3 pglmi 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value ( 2 )  = x 
n 

(2) = mean x, = individual results n = number of measurements ZS,  = The summation of all significant 
estimated errors, 

Classical Wet Assay: 1001 f 3 pgIrnL 
Method: EDTA Titration vs NIST SAM Lead Nitrate. 

Instrument Analysls: 1002 f 4 pglmL 
Method: Inductively Coupled PIesma Spectroscopy (ICPI vs NlST SR M 3 159. 

The independent samples t-test was used to determine if there is a& between the above assay methods at the 95% confidence 
interval, Both methods were compared and gho 5. This agreement is 8 confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DET AND ICP-OES IN pglmL: 
Custom-Grade sokrtions tested for frace metallic imwrltitrs $v E LPA-Fittered Clean Room. 
An ULPA-Fitter is 99.9985% efficient for the removal of. down 0.3 pm . 

0 AI <0.00090 Dy 6.0062 
M Sb ~0.000050 M Er <0.00050 
Q As <0.014 M Eu <0.00030 
M Ba 0.0050 M Gd 0.0054 
0 Be <O,OQ020 M Ge <0.00010 
M Si <0.000040 M Ge <0.00060 

0 8 <O.OOOSO M Au <0.00030 

0 Ca <0.030 M Ho 0.00022 

M Cs <0.000030 M Ir <0.00050 
0 Cr <0.00080 Q Fs <0.0011 
M Co <0.00030 M La <0.000050 
M Cu <0.00060 Pb <Q.00030 

M - checked by ICP-MS 

0 Cd c0.0045 M Hf <0.00020 

M Ce <0.00050 Q In <0.0020 

0 - checked by 1CP-OES 

ANALYZED DENSITY OF SOLUTION 
QA:KL 

0 Li <U.O0003P Pr 0.00037 
M Re <0.00010 

0 Mn <0.0000030 Rb <0,00010 
i Hg M Ru <0.00020 

Lu u0.000040 
M Rh €0,00010 

Mo <0.00020 NI Srn 0.0095 
M Nd 0.0026 M sc <0,0010 
0 Ni <0.0023 M Se cO.010 
M Nb <0.000050 0 Si <0.0034 
n Os M Ag <0.00020 
M Pd <0.00050 0 Na ~0.00010 
i P  M Sr ~ 0 . 0 0 0 0 5 0  
M Pt <0.00020 0 S c0.072 
0 K <0.0017 M Ta <0.00070 

i - specrraf interference n - not checked for 

(measured at 22°C): 1.022 g/mL 

0 Te <0.031 
M Tb <0.000030 
M TI <0,00010 

M Tm <0.000040 
M Sn <0.00060 
0 Ti <0.00092 
M w <0.0010 
M U 0.074 
M V <0.00020 
M Yb <O.OOOlU 
M Y <0.0040 
0 Zn C0.00058 
M Zr 0.0085 

Th 

c 

c 

s - solution standard element 

Quality Assurance Managpr 
99 FAX (732) 901-19 

Technical Support: 800-569-6799 
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* QUALITY STANDARD DOCUMENTATION 

1. IS0 9001 :2000 QMI Registered Quality System (Certificate Number 01 01 05) 

Members of IQ Net : Argentine IIRAMI, Australia (QAS), Austria l&W, Belgium 
IAvinterI , Brazil (FCAV), Canada {QMII, Hone Kons (HKQAA), Columbia (ICONTECI, Czech 
Republic (CQS), Denmark (DSI, Finland (SFS), &~IW-[AFAQ), Germany (DQSI, Greece (ELOT), Hungary {MSZT), lreland (NSAl), Israel 
[Stl}, Italy (CISQI, Japan (JQA), Korea IK$A-QA), Netherlands IKEMAI, Norway (NCSI, Poland(PCBC1, Portugal tAPCER), Singapore 
(PSBI, Slovenia (SlCl), Spain (AENORI, Switzerland (SQS) 

2. 

3. 

ISO/I€C Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials 
Production - Accredited A2LA Certificate 883.02 
ISOllECI 7025-1 999 "Generat Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited 
A21A Certificate 883.01 

1 OCFR50. Appendix B - Nuclear Regulatory Cornmission - Domestic Licencing of Production and Utilization Facilities 
1 OCFRZl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents penairring to our Quality 
Standard certifications. 

4. MIL-STD-45662A 
5. 
6. 

STABILITY/ EXWRC\TfON DOCUMENTATION 

Shelf M e  - The length of time that a prooeriv stored and oackarred standard will remain within the specified 
uncertaintv. Shelf l i fe 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 stsndard 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 rnL 
bottle is 4 years and the shelf life of out 125 mL bottle is 21 months. 

Expiration Date - MA A one year expiration date is 
recommended by most state end federal regulatory agencies. Transpiration issues and repeat 
us2 of sclutions over a one year period may adversely affect the intqrity of the staodard. 

PACKAGING DOCUMENTATIW 
Purified acid, 10 megohm double deionized water that has been filtered through a 0.2 prn filter and in-house procedure IV- 
PACK-001 is used to  clean all bottles. Contact us far technical information rehting to contamination issues in packaging 
materials. 

GLASSWARE CAUBRATION 
In-house procedure 3-QC-002 is Used to calibrate ell Class A Glassware used in the manufacture end quality control of 
Custom Grade Standards. 

-y, BAlA 
.AI! balances are checked daily using in-house procedure number 6-iMM-001. The weights used for testing are annually 
compared to Gehart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (MIST). The NlST Traceability numbers are 4283598 and 454878. The NET test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are catibrated 
with a class 1 analytical weight set. These weights are tested annually by a NlST I NVLAP accredited calibration lab. The 
NIST test number is 822126001 7-0. 

7&N 
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 MIST Monograph 150 using NlST 
Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The in-house procedure 
No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable to N E T  
Identification Nos. 92564, 1 t 901 6, 47 1047 and NlSY test report Nos. 81 1 /258522, 8 1 1 /2557078, and 236090. 

T-T 
All customers are encauraged to contact us for technical support for the proper use of o w  products. 

TEL 1-800-569-6799 INT'L 1-732-901-1900 FAX 1-732-901-1903 E-MAIL IVtech@vstandards.com 

- 2- 

mailto:IVtech@vstandards.com


010325 
I n o r g a n i c  . v e n t u r e s  / i v  l a b s  

195 lehigh avenue; suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 . fax: 732-901-1903 

e-mail: ivsalesQivstandards.com websita: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
1 .U Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with I S 0  Guide 31 -2000 (Reference Materials-- Contents of certificates 
and labetjs), 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 

Catalog Number: CEUI-1 and CGUl-5 

Starting Material: U02( NO3)2.6HZO . 

Stkting Material Purity (96): 9 9 . 9 9 ~ 1 9  

Custom-Grade 'io& )rg/mL Uranium in 1% (abs) + I N ~  2.0 

Lot Number: W-UO1059 

a 3.0 

Starting Material Lot No RB0018 . 
Matrix: 1% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

The Certified Value is based upon themost precise method used io anatye ihisCRM. The following equations are used in the 
calculation of the certified value and the yncertalnty: 
. CertMValua 0 = *' Q=mk 

n xJ= inclivwualre9$ts I 

mi= 
n =' rwT1381 d msasuremnts 
PS = TheaJnrnation d all dgnfiiant estimaQed arms 
( M o s t c m n  arethesrrasfrwnWwrental me;ssur8mt, 
highfng, ~ M l o n  to vdm, md the f ixed BCW reported un t he 

Uncertainty (2) =-= 

Shl &ic@ d mnabpsis.) 
Y -  

4.0 TRACEABUTY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby It can be relatad to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This N product is Traceable to NlST via direct comparison to NlST SRMs. The uncertaintks for each certified value are 
reported, taking Into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay k m d  * 997 f 2 pg/mL 
ICP Assay NIST SRM 3464 Lot Number: 891509 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 

may Method m 1000 MglmL 

http://ivsalesQivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

010326 
BALANCE CAtlBRATlON - All balances are checked daily wing in-house procedure number 6-1W-001. The weights 
used for testing are annually compared to Certiart 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 822f260017-98. All analyticat balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibreted with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 8221260017-98. m 
THERMOMETER CALIBRATION - The thermometers used In the determination of thc, final densities are calibrated vs standard 
thermometer No. 903-2680 which was certlfiecl in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph f50 using NET Test Nos. and Std Nos,: 769543,217368/769543,217368/p14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Themornetem which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to N1ST Identification Nos, 92564, 119016,471047 and NIST test report Nos. 81.11258522, 311R557078;anci 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMl) DETERMINED 8 Y  lCPIMS AND ICP-OES IN VghL 
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 tCP4S were analyzed in an UCPA-Filtered Ciean Room. An 
ULPA-Fitter is 99.9985% efficient for the removal of partides down to 0.3 urn. 

!$ AI 0.05166 

M Sb 0.00125 

h!! AS < 0.02490 

!!d 0.02490 

- M 0.00125 

M Bi o.00100 

h! B < 0.17429 

M Cd 0.00103 

- 0 Ca 0.05395 

M 0.00010 

b!! CS 0.00075 

M Cr < 0.01245 

b! GO 0.00747 

b!! CU 0.00072 
M - Checked by JCP-MS 

M < 0.00075 

a? Re < 0.00249 

M Rh < 0.00249 

b!! Rb 0.00249 

!!! RIJ 0.00498 

M Sm o.oooto 

u Se < 0.01992 

ed SC e 0.02490 

1 Si 

8? Ag 0.00498 

- 0 0.00664 

M Sr < 0.00125 

i s  
!d Ta 0.01743 

n - Not Checked For 

6.0 INTENDED US€ 
For the callbration of analytical tnstfilments Including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "watcing reference samples" 
For interference studies and the determination of corredion coefficients 
For detection IimH and linearity studies 
For addltlonel Intended west contact N Te~hnlcal Staff 

M Tm < 0.00100 

Q Sn < o.io000 

M fi 0.00258 

!d! w e 0.02490 

s u  
&I! v < 0.00498 

M Yb 0.00249 

M y 0.00082 

- M 0.00114 

M Zr 0.0124s 
s - Sdution Standard Ebment 



7.0 1NSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERlAL 010327 

ICP-OES 263.553nm 0.310132 pg4nL I ion Ce, Ir, th, Rh, W, Lr, Ta, Ti, Y, l-if, Fe, Re, Ru 
ICP-MS 233arnu 2PPt n/a M' JwPb'to, 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS lNFORWlATlON - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY 0 This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001 :2#0 Quality Management System Reglstmtlon - QMI Certificate Number 01 01 06 
Recognized by: 
Registrar Accreditatfon Board (ANSI-RA3) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter} , Brazil (FCAV), Canada (QMI), Hong Kong (HKW) .  
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sfl), Italy (CISQ), Japan (JW), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portu al {APCER Singapore (PSB), Slovenia (SIQ), Spain FENOR), Swittetsad (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material PcocIucecs*' 
- Reference Materials Production - Accredited A2lA CertMcate Number 883.02 
A2L.A Mutual Recognition Agreement Partners: 
Australia (NATA}, Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNlA), Czech Republic 
(NAO), Denmark (OANAK), Finland (FINAS), France (COFIIAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNCA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zesrfand (IANT), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SLNGLAS), Spain (ENAC), Sweden {SWEDAC), Switzerland (SAS), United Kingdm (UKAS) 
and United Stabs {NVLAP) (ICBO ES) 

10.4 10CFRW Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

In tern-I Certffication W&@j$: 

10.2 iSOfiE6 17025 - I9d"General kequtrernentr for the Competenca of Testing and Calibration" 

10.6 tOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD456BZA (Obsolete10bserved) 



010328 
*NOTICE TO ICP-MS USERS: The 23bU in this standard ts depleted. The certified abundances in Atom % are as follows: 

Natural Abundance IV’s Certified Abundance 

&otope Atom % Atom % 

Uranium 23%U 99.3 99.8 4 0.1 

0.70 0.204 k 0.002 2 3 6 ~  

41.0 DATE OF CERTIFICATION AND PERIOD OF VALlDlN 

11 .I IV Shelf Life - The period of time during which. the concentration of the anafyle(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and manltored conditions will remain within the specifiad uncertainty 
range, Shelf Jife is fhtted primarily by transpiration (lass of water from the sobtion) and infrequently, by chemkal Instablity. 
Transpiration studies (P-SPOlU20) of dmmlcally-stable solutions performed at Inorganic Ventures I IV labs lndfcate a CRM 
sblf-iife of four years for solutions packaged in 500-mL low density polyethylene bottlas. When stored undw special conditions 
bat  rninimke transpiration and instabilky, the shelf lite can be extended past thls hit. 

13.2 Expiation Date - The date after which a CRM should not be used. Rbutlne laboratory use of B CRM increases transplrahn 
ksses and the chance of contamination w H i  affed the integrity of the CRM and limit it8 useful Me. 
Inorganic Ventures / IV Labs mwrs with state and federal regulatory 8g8ndeS’ recommendations that solution standads be 
assigned a oneyear expiretion date. 

Certtflcatlon Date: June I O ,  2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn struthers, CIA Administrative Assistant 

CertWying Officer: Paul Gains, Chemist, Senlor Technical Director 
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1.0 

i n o r g z l n l c  v e n t u r e s  1 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: ivsaras~ivs~andards-corn website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
InwganSc Vmtures I N tabsr Is an I S 0  6uide 34-2000 cwfified Reference MaterSal (CRM) M d a c t u r e r r  
CertHbte Y883-02. n7e certificate is designed and the certVkd value(s) and uncertainty(ies) are 
detemined in accordance with IS0 Guide 3l-2CWO (Reference Matersals - Contents of cerlifkxtes and label@), 
Is0 Gcridg 34-2000 "QuaHy System Guiddines fbr the A-oduction of Rekmce Materials," and SO GUM 3 5 4 8 9  
'*CerlJfication of Reference Materials - General and Statisid Principles. 

1.0 

DESCRlPTlON OF CRM Custom-Grade 1000 VglrnL Tungsten In 4 %  tabs) HNOdI% ( a b )  HF 

Catalog Number: 
Lot Number: 
Starting Material: W Powder 

Starting Materia' Lot No 
Matrix: 

Starting Material Purity (%}: 99.990703 INQRc3: ,.,%WA ---- PC]: *"-EE?a~ka-.-.-.- 
21418,C31 H46,D02J21 ,EO3K06,Dl l f29 
1% (abs) HN03/1% (abs) HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: ~OQ-I 2 p$mL 

Certified Density: 

The Certified Value Is based upon the most 
calculation of the c e r t M  value and the u n e  

1.006 g l m l  [measured at 22" C )  

to analyze this CRM, The following equations are used in the 

CertMSd V* = g& 

Uncerlairdy (4 = 2 1 ~ ~ ~ H m  

n 

r m ,  
ed onthe 

TRACEAB1LITY TO NlST A 
G 'Property of the result of a meas 
national or international standards, 
ed., 1993, definition 6.10) 
El This 1V product Is TraceaMe to N1ST via d p c t  mparlson to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty emr and the measurement, weigning and vdume dlluUon emws. 

NT METHODS 
standard whereby it can be related to stated references, usually 

unbroken chain of cornpadsons all having stated uncertainties.* (IS0 VIM, 2nd 

4.1 Assay Method #l 1001 f 2 pghL (Avg 2 runs) 
ICP Assay NlST SRM 3153 Lot Number: 990209 

Gravimetric NtSf SRM tot Number: See Sec. 4.2 
Assay Method #2 1000 pg/ml 

http://www.ivstandards.com


4 2  BALANCE CALlBRAflOFl - All balances are checked dally using Inhouse procedure number 6-1MM-001. QU9330 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
lnstttute of Standards and Technology (NIST). The NlST Traceablfity numbers are 692476 - Class ? and 692476A - Class 2. 
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhaft Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NlST 1 NVLAP accredited calibration lab. The NIST test number is 822/260017-88. 

4.3 THERMOMEER CALIBRATION - The themeters used In the determlnstion of the final densldes are calibrated vs standard 
thermometer No. 903-2680 which was certified In accordance wlth the procedures outlined by ASTM En-87 and NlST 
Monograph 150 usfng NlST Test Nos. and Std Nos.: 7fi9545,217368/769543,21738W14452,176240/P14452,176240. The 
in-house procedure No. Is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST ldentificatbn Nos. 92584,119016,471047 and NIST test report Nos. 811R58522,811/2557078, and 236090. 

GLASSWARE CALtBRAflON - In-hwse procedure 3-QC-002 Is used to mllbrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICPIOES IN pglmL 
Custom-Grade solutions are tested for trace metaIiic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

5.0 

I 0 AI 0.01792 

- M Sb < 0.00050 

- M As < 0.00991 

- M Ba 4 0.00991 

- M Be < 0.50050 

- M Bi 0.00040 

- 0 B e 1.19460 

- M Cd < 0.00297 

- 0 Ca O.OO080 

- M Ce < 0.50496 

- M Cs < O.OO030 

- M Cr 0.00496 

- M co 0.00297 

!!!! DY 

M Er 

- M Eu 

L M G d  

- M Ga 

I M G e  

- M Au 

- M Hf 

- M Ha 

- M In 

- M If 

- 0 Fe 
I M La 

- 
< 0.00595 

c 0.00496 

e 0.00297 

< 0.00099 

< 0.00099 

< 0.00595 

< 0.00297 

< 0.00198 

< 0.00050 

< 0.00991 

0.00496 

e 0.03982 

< 0.00050 

0 U < 0.00008 

- M Cu 0.00040 

0 Mg 0.00120 

- M Mn c 0.00397 

Hg < 0.04778 

E?! Mo 0.00050 

- M Nd < 0.00198 

M Ni < 0.00793 

- 0 Nb 0.06371 

- 

os 
- M Pd 0.00496 

- n P  

- M Pt c 0.00198 

- M Pr < 0.00030 

I Re 

Ivo Rh < 0.00099 

- M Rb < 0.00099 

- 

- M Ru < 0.00198 

- M Srn < 0.00099 

- 0 Sc < 0.00036 

- M Se 0.00793 

- 0 Si e 0.01354 

!g Ag -c 0.00198 

- 0 Na 0.04778 

M Sr 0.00050 - 
I n s  

- M Te c 0.02974 

- M Tb < 0.00030 

- M TI 0.00099 

M Th c 0.00099 

- M Tm c O.OOO40 

M Sn c 0.00496 

- M Ti 0.00198 

- s w  

- 

- 

- M U 4 0.00198 

M v 0 . ~ 1 9 8  

M Yb 0.00099 

- M Y c 0.03965 

-c 

- 

M 23 0.03983 - 
M Zr O.OW49 - M Cu < 0.00595 - M Pb 0.00060 - 0 K 0.03146 - 0 Ta e 0.39820 - 

M - Checked by ICP-MS 0 Checked by ICP-OES i - Spectral Interference n - Not Checked Fw s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments induding but not limited to the following: 
ICP-MS, ICP-QES, FAAS, GFAA, XRF, and DCP 
For Ute validation of analytical methods 
For the preparatbn of 'tvorklng reference samples" 
For Interference studies and the dstmlnation of correction coefficients 
For detection limit and fhnerarity studies 
For additional intended uses, contact N Technicat Staff 
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7.0 lNSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

ICP-OES 224.875 nm 0.05 !OM35 @'mL 1 ion CqRh,& 

ICP-MS 182 m 5pc;t nla Me 'uEribO 
ICP-OES 209.4751~1 0.05 I0.#)5 W L  1 ion Mo 

HF Note: This standard should not be prepared or stored in glass. 

8.0 

9.0 

10.0 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HC'IMOGENElTY - This solution was mixed according to procedure IV-MPM-004 and Is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recogntred by: 
Registrar Accreditation Board (ANSI-RAg) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RYA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of 19 Net tntomational Certification Network: 
Argentina (IRAM). Australia (QAS), Austria (C)QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI], Mng Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany {DQS), Greece (ELOT), 
Hungary (MSZT), Wand (NSAI), Israel (SII), Italy (ClSQ), Japan (JQA), Korea (KSA-a),  Netherlands (KEMA), N o m y  (NCS), 
Pdand PCBC Portugal (APCER), Singapore (PSB), SIovenM (SIC?), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA CerttRcate Number 883.04 
40.2 1SOIIE& 1702k - 1999 "General Requirsments for the Competence of Testing and Calibration" 

d0.3 1SO/IEC Guide 34 - 2009 "Gstwral Requirements for the Competence of Reference Materlal Producers" - Reference Materials Production Accredited A2LA Certificate Number 883.02 
A2LA Mutwl Recognition Agreement Partners: 
Australla (NATA), Austria (BmwA), Belgium (5EtTES) (BKO-OB€), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NA8), Italy (SIT) 
(SfNAL), Japan (JAB) (JNLA), Republc of Korea {KOUS), The Netherlands (RvA), New Lealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGtAS), Spain {ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (MLAP) (IC80 ES) 

- Domestic Licensing of Production and Utlllzation Facilities 
10.4 lOCFR50 Appendix B - Nuclear R@gufa!ory Commission 

40.5 IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD-45662A (Ubsolete10bserved) 
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4 1 .O DATE OF CERTIFlCATION AND PERIOD OF VALIDITY 

11.1 W Shelf ule - The period of time during which the concentration of tfie anal@@) in a properly packaged, unopened, and 
unused standard stored under environmentally contrdhd and monitored conditions will remain wlthin the specified uncertainty 
range. Shelf Qfe Is limited primarily by transpiration (loss of water from the solutlon) and infrequsntiy, by chemical instabllity. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / tV Labs indicate a CRM 
shsltlife of four years for solutions packaged in 5OO-mL low denslty polyethylene bottles. When stored under spsaal conditions 
that minimize transpiration and fnstabllity, the shelf fife can be extended past thls limit. 

1 .2 Expiration Date - The date after which a CRM should not be used. Routhe laboratory use of a CRM increases transpiration 
losses and the chance of mtaminatlon which affect the Integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulam agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certiflcation Date: February 109 2003 

12.0 NAMES AND SIGNATVR 

Certificate Prepared By: . ' 

Certificate Approved 8y: 

Certifying Officer: '.. ', 

. . .. 

. .  . 
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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 6 fax: 732-901-1903 

e-rnail: ivsalesBivstandards.com website: www.ivstandards.com E cer t i f i ca te  of a n a l y s i s  
1 .o 

2.0 

3 .O 

4.0 

Inorganic Ventures I 1V Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer. 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), LSO 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 Yttrium in 1.4% (abs) HNOs 

Catalog Number: 

Starting Material: Y203 
Starting Material Purity (%): 99.999727 
Starting Material Lot No 9918901OyL 
Matrix: 

CGYI-1, CCYI-2, and CGYI-5 
Lot Number: X-QYOIIOI 

1.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1006 f 2 pg/ml 

Certified DensSty: 1 . O W  g/mL (measured at 22" C) 

The Cerfierd Vafue is based upon the most precise method used to analyze this CRM. The foltowing equations are used in the 
calculation of the certified value and the uncertajnty: 
CMified Value 0 = 0.: ma 

n = nuw13er of masuremts 
$3 = The sutmation d 41 
(Most c m n a m  the errasfrminstrumrrtal measurewent, 
w e i g m  dilrAion to vdm, md the fimd era r e e d  wr t he 
NlST 33l certificate d analysis.) 

h XI = individual results 

Uncertairrty (2) = m T z I ' p  estimited ems 
Q" 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of his CRM. 

TRACEABltlTY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of B measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 

This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRN uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I too4 4 pglmL 

1006 f 2 YglmL 
ICP Assay NIST SRM 3167a Lot Number: 790412 

Assay Method #2 

EDTA NET SRM 928 Lot Number: 880710 

http://ivsalesBivstandards.com
http://www.ivstandards.com
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4 2  BALANCE CALIBRATION - All balances are checked daily using in-hause procedure number 64MAll-001, The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by GerhaR Scale Cop. of 
South Amboy. The balances are caiibrated with 8 dass 1 andlor class 2 analytical wight set. These welghts are tested 
annually by a NlST I NVLAP accredited cakbratlon leb. The NIST test number Is 822/260017-98. 

THERMOMETER CAUBWTION - The thermometers used in the determination of the final denslties are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7747 and NET 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,2173681169543,217368/P14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 1/258522, 811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

4.3 

4.4 

TRACE METALLIC IMPURlffES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglrnl, 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is $9.9935% efficient for the removal of particles down to 0.3 pm. 

5.0 

M Te < 0.02976 

k! Tb .e 0.00030 

- 

M < 0.OQ099 

!$ Tt.l < 0.00099 

M Tm 0.00040 

!!! Sn < 0.00496 

h!! Ti 0.04959 

!d w 0.00992 

M u 0.00198 

I 

0 v < o.Ooo80 

M Yb < 0.00099 

1 y  

0 Zn 0.00025 

cu 0.00595 Pb 0.00298 Q K < O.IOOOO !!! Ta 0,00694 9 zr 0.00070 
M m Checked by ICP-fvlS . 0 .) Checked by ICP-OES i - Spectral InterfefWce 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, 1CP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples' 
For interference studies and the determination of correction Wffidents 
For detection limit and linearity studies 
For additional intended uses, contact W Technical Staff 
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7 .o 

8.0 

9.0 

10.0 

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEI’TY - This solution was mixed according to procedure IV-MPM-064 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number Ot0105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexican8 de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS). Austria (&IS). Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (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 (KEN), Norway (NCS), 
Poland PCBC , Portu a1 (APCER Singapore (PSB), Slovenia (SiQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testlng - Accredited APLA Certificate Number 883.01 

10:3 ISOIlEC Guide 34 - 2000 ”General Requirements for the Competence of Reference Material Producers” 
- Reference Materials Production - Accredited A2LA Certfflcate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) @KO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Repubiic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB}, ltaty (SIT) 
{SINAL), Japan (JAB) (JNlA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANL), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SIPIGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 1OCFR50 Appendix 6 - Nudear Regulatory Commission 
- Domestic Licensing of Productlon and Utilization Facllities 

10.2 lSOllE& 17025 - d”6eneral  kequir~nents for the Competence of Testing and Calibration” 

10.5 IOCFRZI - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

90.8 MlLSTD48662A (ObsoletelObserved) 
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41.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte{s) in a properly packaged, unopened, and 
unused standard stored under envimmentally controlled and monitored conditions will remain within the specified uncertainty 
rarlge, Shelf life is limited primarily by transpiration (loss of water from the solutfon) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at inorganic Ventures I W Labs indicate a CRM 
shdf-f-life of four years for solutions packaged in 50O-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and Instability, the shelf life can be extended past this limit. 

'If.2 Expiration Date - The date after w h h  a CRM should not be used. Routhe laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affed the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agendes' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: February 24, 2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CeMcote Prepared By: JoAnn Struthers, QA Administrative Assistant 

htiflcate Approved By: Katalfn Le, QC Manager 

Certifying Officer: Paul Chines, 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  / 5v I a b s  

195 lahigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsrtles~ivstandas.com website: ww.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
I .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials,'' 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION Of CRM Custom-Grade 1000 pglmL Zirconium in H2O tr. MNOa tr. HF 

Certified Density: 0,999 g/ml (measured at 22" C) 

The CetZiFkd 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 Q= 
n 

TRACEABILITY TO NIST AND VALUES OBTAINED 6Y INDEPENDENT METHODS 
D "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV produd Is Traceable to NIST via direct comparison to NET SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution e m s .  

4.9 Assay Method C1 1004 ik 2 pglmt (Avg 2 tuns) 
tCP Assay NIST SRM 3169 Lot Number: 990109 

GravfmeMc NET SRM Lot Number: See Sec. 4.2 
Assay Method bf2 4000 pglmL 

http://ww.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CAUBRATlON - All balances are checked daily using in-house procedure number 6-lMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822Q60017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Arnboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These wights are tested 
annually by a NlST I NVLAP accredited caltbration !ab. The NIST test number is 8221260017-98. 0 
THERMOMEER CALIBRATION - The thermometers used iR the determination of the final densities are calibrated vs standrrrd 
thermometer No, 903-2680 which was certified in accordance with the procedures outlined by ASTM €37-87 and NIST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368~69543,217368P14452,17624W14452,176240. The 
in-house procedure No. is 2-QCbOl.Themmeters which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564, 119016,471047 and NIST test report Nos. 81 1/258522,811~2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY 1CPIMS AND EP-OES 1N PghL 
Custorn-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from tho most sensittve 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
UWA-Filter is 99.8985% efficient for the removal of particles down to 0.3 gm. 

- 0 Ai 0.01416 

E Sb o.wo99 

M As < 0,01981 

!!!I 0.01981 

0.40048 

M Bi < 0.00079 

h!! B 0.13864 

P < 0.02123 

P Ca 0.00809 

b!? Ce < 0.00990 

M cs < 0.00059 

-I! Cr 0.00881 

!!d CO < 0.00594 

!!d CU < 0.01188 
An - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference 

!!! Pr < 0.00059 

M Re 0.00tO8 

!d Rh 0.00198 

b!! Rb 0.00198 

h!! 0.00396 

!d Sm 0,00198 

I 0 sc < 0.00064 

h!! < 0.01585 

Q Si C 0.80096 

4 0.40048 

0 Na < 0.02803 

M 5r .c 0.m99 

52 S c 0.28033 

b! Ta < 0.01386 
n Not Checked For 

6.0 INTENDED USE 
For the calibration of anatytlcal instruments induding but not limited to the foliwhg: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the prepsfation of %king reference samples" 
For interference studies and the determlnation of corredibn coefficb~tb 
For derbction limit and linearity studies 
For additional fntended uses, contact N Technical Staff 

0 bd u < 0.00396 

b! v 0.00396 

M Yb < 0.00198 

Q y < 0.00407 

E! Zn c 0.0400s 

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

HF Note: This standard shouM not be prepared or stored in glass. 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Safley Data sheet for information regarding thls CRM 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-OM and is guaranteed to be hornogenews. 

10.1 IS0 9oQl:ZOOO Quallty Management System Reglstmtion QM1 Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net international Certlficatlon Network: 
Argentina (IRAM), Austretia (QAS), Austria (OQS), Retgium (Avinter) , Brad! (FCAV), Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AfAQ), Germany (WS), Greeca (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC) Portu al (APCER Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.0-l 

10,3 lSOAEC G U M  34 - 2000 "General Requirements for the Competence of Reference Material Probucets" - Reference Materials Productbn - Accredited A2U Ccrtlticate Number 883.02 
A2LA Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BrnwA), Belgium (BELEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark P A W ) ,  Finland (FINAS), Francs (COFRAC), Germany (DAR), Hong Kong (HKAS, Idand (NAB), My (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea {KOCAS), The Netherlends (RvA), New Zealand (IANZ), Norway (NA), 
Poduget (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States ( N W P )  (ICBO ES) 

10.4 IOCFMO Appendix €3 - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utlllxation Facilities 

10.2 lSOAE& 17025 - 1998"General a'equirtrrnents for the Competence of Testing and Calibration" 

10.5 10CFW1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compltance 

10.6 MiLSTO4566ZA (Obsotet6lObserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentratlon of the analfie($) in a pmpedy packaged, unopened, and 
unused standard stored under environmentally controUed and monitored conditions Will hmaio within the specifred uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSPOIOX)) of chernkally-stsble solutions performed at Inorganic Venturer / N Labs indicate a CRM 
shelf-life of four yean for solutions packaged in 5WmL low density polyethylene bottles. When stored under special conditions 
that mlnknlze transplration and instabiiity, !he shelf life can be extended past this limit. 

11.2 Expiratlon Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which afled the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencles' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 19,2003 

Emm= Expiration Date: 

12,O NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers. QA Administrative Assistant 

Katalin Le, QC Superrvisor * L  Certificate Approved By: 

Certifytng 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  / 5v l a b s  

195 iehigh avenue, suite 4, lakewood, nj 087Ol usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQivstandards.coh website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
I .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified vaJue(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 35-1 989 "Certification of Reference Materiais - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 2000 y g h l  Barium in 0.1% ( a b )  HN03 

The Certified Value is based upon the most pmdse method used to analyze this CRM. The following equations are used In the 
calculation of the mr t i i  value and the uncertainty: 
C w t W V a b ~ = ~  a= M8ill 

Uncertam (3.) =zflpa91y1* 

n #I = indMclual mmRs 
n =  nwrberaf-ts 
US = T h s u W i W ?  d all r;jgnifkant estit"mted errors 
(Most c o m n  am the enorsfrominstrmrrtal me-emnt, 
weighing, dautionto v o k m ,  ad theflxed wrw repwted on t ha 
NlST SFFBt certfflcate of mabsts.) 

a'" 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence intwval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

4.0 TRACEASILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
E "Property of the result of a measurement or the value of a standard whereby It can be related to stated references, USKaHy 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 610) 
I3 This IV product is Tracesble to MIST via direct comparison to NlST SRMs, The uncertainties for each certified value are 
reported, taklrq into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 
4.1 Assay Method #I 098k 4pglmC 

ICP Assay NlST SRwl3104a Cot Numkr: 992907 

Gravimetric NlST SRM L d  Number: See Sec. 4.2 

A=Y rhtlWd#2 1001 f 1 pglmL 

http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALJBRATIQN - 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 692478 - Class I and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scab Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NET I NvlAP accredited calibration lab. The NIST test number is 8221260017-98. 

THERMOHE'IER CALIBRATION - The thermometers used in the determination of the final densities ate calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769W3,217368/P'l4452, 1 Y62Wl4.452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated y6 standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 119016,471047 and NlST test repor? Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to cafbate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5 0  TRACE METALLIC IMPURITIES (TM1) DETERMINED BY ICPIMS AND ICPaES IN ~~glmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-Ms were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Fitter is 99.9985% efficient for the removal of part ies down to 0.3 pm. 

9 Ai 0.00011 

M Sb < 0.00106 

M As 0.02114 

g Ba 

M Be 0.00106 

M ai 0.00085 

€3 0.14800 

(2 C 0.00634 

- 0 Ca 0.00072 

M 0.01057 

h! CS 0.00063 

E Cr < 0.01057 

- M Co < 0.00634 

M C U  0.01269 
M - Checked by ICP-MS 

!k! < 0.01269 

f!!i Et < 0.01057 

Q ,  < 0,00040 

- 0 Gd 0.00052 

M Ga 0.00211 

M Ge < 0.01269 

M Au < 0.00634 

c Hf 0.00423 

h! < 0.00106 

h!! In < 0.02114 

M Ir c 0.01057 

- 0 Fe 0.00062 

M La < 0.00106 

&! Pb 0.00020 
0 - Checked by ICP-OES 

M Pr < o.MKl63 

M Re < 0.00211 

!!I Rh < 0.00211 

M Rb 0.00211 

Ru 0.00423 

P Sm < 0.00071 

SC 0.02114 

M se c 0.01691 

$2 si 0,00340 

A9 < 0.00423 

M Na c 0.21142 

- 0 Sr 0.00379 

s < 0.02500 

Q Ta < 0.00690 
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, GFM, XRF, and DCP 
For the validation of analyticsl methods 
For the preparation of 'working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For addltlanal intended uses, contact tV Technical Staff 

a M u < 0.00423 

!l! v 0.00423 

- ibl yb < 0.00211 

9 y o.Ooo40 

P a o.ooo39 

!!I! zr < 0.01057 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERWL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the endosed Materia! Saftey Data sheet for information regarding this CRM. 

HOMOGENEIW - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registratlon - QMl CertMcate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-WB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicans de Acreditacion, a.c.(EMA) 
Members of 1 1 C e r t i f l c a t i a n :  
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), hnmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), israsl (SI#), Italy (CISQ), Japan {JQA), Korea (KSAaA), Netherlands (KEMA), Norway (NCS), 
Pobnd PCBC) Portu al (APCER SinGapon (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemlcal Testing - Accredited A2LA CeMIcate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Cornpetmce of Reference Material Producers" 
- Reference Materlab Production - Accredited A2U Certificate Number 883.02 
APLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria {BmwA), Belgium (BELTEST) (BKO-WE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany {DAFt), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States ( N W )  (ICBO ES) 

20.4 1 OCFRSO Appendix 6 - Nuclear Regulatory Comrnlsslon - Domestic Licensing of Production and Uttllzatlon Facflttle 

10.2 1SOIIE& 1702$ - t998"General fkequirernents for the Competence of Testfng and Calibration" 

10.5 1DCFRPl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
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11.1 IV Shelf Life - The period of time during which the concentration of the onalyte(s) in a property packaged, unopened, and 
unused standard stored under environmentally conhlkd and monitored condittons wlll remain within ttre s p m  uncedalnty 
range. Shelf life is limited primarily by transpiration (loss of water from the solutlon) and infrequently, by chcbmical instability. 
Transpiration studies (P-SPOIOZO) of chemically-stable solutions performed at Inorganic Venturns I IV Labs indicate a CRAn 
shelf-life of four years for solutions packaged in W m L  low density polyethylene bottles. When stored under special conditions 
that minimhe transpiration and Instability, ?he shelf life can be extended pas? this limP 

1 I .2 Expiration Dab - the date after which 8 CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a owyear expiratkn date. 

Certification Date: July 28, 2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers. QA Administretive Assistant 

Certlflcate Appmved By: Katalin Le, QC Supew'sor 

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 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivststndards.com we bsite: www.ivstandards.com 

cer t i f i ca te  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 IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #88342. The certificate is designed and the certified vatue(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 35-9 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mi, Beryllium in 2% (abs) HN03 

Certified Density: 1.023 glmL (measured at 22" C) 

The Certified Vatue is based upon the mast precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Vakre (Q = (Ql= mean 

n =  lwmerdmsurerrrsnts 
= The amnatlon cf all sigr#fiant &rrated errors 

(Most c m  are the errcrsfrwntnstrwrental maaremint, 
weighing, dlMim to vobm, md the fbted mff rsported on t he 
NW SM certKicate d aalysis.) 

n IC, = indkicfual reaUns 

msn uncertainty ($ 

TRACEABILiN TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
D "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
!I This N product b Traceable to NlST via direct comparison to HIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method I 1  1007 f4vg/mL 
ICP Assay NET SRM 310% tot Number: 892707 

Assay Method #2 1002 p@mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivststndards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBWTION - Ali balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gethart Scale Corporation's master weights and are traceable to the Natbnat 
Institute of Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analyt~cal weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NIST test number is 8221260017-98. 

THERMOMETER CAL1BRATiON - The thermometers used in the determination of th4 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 NET Test Nos. and Std Nos.: 769543,217368f769543, 217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 t/258522,811/2557078, and 236090 

GLASSWARE CALlBFIAiION - In-house procedure 3-QC-002 is used to calibrate all Class A Gfassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED 6 Y  ICPIMS AN5 ICP-OES IN V g h L  
Custam-Grade solutions are tested #or trace metallic impurities by Axial ICP-OES and ICP-MS. The resut! 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 
UtPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

52 AI < 0.#800 

- M Sb .z 0.00109 

!!!! As < 0.02175 

!Y! Ba 0.02175 

s %e 

!VI Bi -c 0.00087 

0 0.01200 

!l!! Cd 0.00652 

0 Ca 0.00164 

!!l? Ce < 0.01087 

- M CS e 0.00065 

0 Cr 0.00900 

M CO 0.00652 

h!! CU < 0.01305 
M - Checked by ICP-DJIS 

< 0.01 305 

< 0.01 087 

0.00652 

< 0.00218 

0.002?8 

< 0.01 305 

< 0.00652 

0.00435 

< 0.001 09 

e 0.021 75 

< 0.01087 

0.00268 

< 0.00109 

< 0.00852 

0 - Checked by ICP-OES i - Spectrai Interference 

!!! Pr 0.00065 

@ Re < 0.00218 

M Rh < 0.00218 

!!! Rb < 0.00218 

b!! Ru < 0.00435 

M e 0.00218 

s! SC < 0.00009 

h!! % < 0.01740 

I 0 si 0.00649 

a AS r; 0.00435 

I 0 Na 0.00368 

M Sr 0.00109 

i s  
c M Ta < 0.01522 

n - Not Checked For 

u < 0.00435 

- M v 0.00435 

E! Yb 0.00218 

- M y 0.06699 

!!!? Zn < 0.04350 

Zr < 0.01087 
s - Solutlon Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not tirnited to the follOwing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of wrredion coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



8.0 

9.0 

HAZARDOUS INFORMATION - Pkase refer to the enclosed Material Safiey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPRR-004 and is guaranteed to be homogeneous, 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recognlzed by: 
Registrar Accreditation Soard (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EbAA) 

e 

Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (6QS). klgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Coiumbla (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSTT), Ireland (NSAI), Israel (SI[), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portu al (APCER), Singapore (PSe), Slovenia (SQ, Spain (AENOR), Switzerland (SQS) 

- Chemtcal Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOlJEC Guide 34 - 2000 “General Requirements for the Competence of Reference Material Producers” 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (EELTEST) (BKGOBE), Canada (SCC), Chinese Taipei (GNU), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HWS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Lealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-S tNGiAS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (IC80 ES) 

- Domestic Licensing of Productlon and Utilization Facilities 

10.2 ISOIIEC 17025 - 199f”General Requtrements for the Competence of Testing end Calibration“ 

* 10.4 1 OCFRSO Appendix B - Nuclear Regulatory Commission 

10.5 10CFFW - NucleaF Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlLSTO45662A (Obsolete10bserved) 

11 .O DATE OF CERTlFlCATlON AND PERiOD OF VALlDITY 

’ll .l IV Shelf Life - The period of time during which the concentration of the anafyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions 411 remain within the specified uncertainty 
range. Shelf life is limited primarily by transpidon (loss of water from the solution) and infrequently, by chemic81 insteMity. 
Transpiration studies (PSP01020) of chemically-stable sdutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life c a n  be extended past this limit. 

1 t.2 Expiration Date - The date after which 8 CRM sbvM not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the C M  and lhit its useful Me. 
Inorganic Ventures I W Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: January 08,2004 

?ps3 
Expiration Date: 

1 2005- 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Oebbie Newman, Production Manager 

&#ut- 4 L  Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  1 i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsales@ivstandarcls.com website: www.ivstandards.com 
phone: 800-669-6799 732-Sa-1900 fax: 732-901-1903 

c e r t i f i c a t e  of a n a l y s i s  
CUSTOM-GRADE SOLUTION I O 0 0  pglrnL Chr~rnium'~ in t .4% HNO, (ab$) 
Catalog Number: CGCR(3)1-1, CGCRt3)l-2 and CGCR(311-5 

CERTfFfED CONGENTRATiON: 995 i- 3 pglrnL 
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 (R) = x 
n 

( R t  = mean xi = individual results n = number of measurements ZS ,  = The summation of all significant 
estimated errors. 

Instrument Analysis: 995 f 3 p g h L  (Avg of 3 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 31 12a. 

Calculated Value: 1002 pglrnt 
Method: Calculated, based on starting material. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP*OES IN PglmL: 
Custorn-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Fibred Clean Room. 
An ULPA-filter is 99.9985% efficient for the removal of particles down to 0.3 ,urn. 

e 
- Q AI - M Sb 
- M As 

- M Be 
c M B i  
I M 8  - M Cd 
- 0 Ce 

Ce 
- M Cs 
2 Cr 
p co - M cu 

0.0028 
<0.000050 
<0.0010 
e 0.001 0 
<0.000060 
< 0.000040 
< O.OO70 
<0.00030 

0.001 1 
<0,00050 
<0.000030 

co.10 
< 0.00060 

M WY - M Er 
- M Eu 
".". M Gd 
M Ga - M Ge 

Au - M Hf - M Ho 
- 0 In - M Ir 
- 0 Fe 
I M La 
!!!& 

<0.00060 
< 0.00050 
< 0.00030 
< 0.000 10 

0.00070 
< O.OOO6O 
<0.00030 
c 0.00020 
<0.000050 
<0.10 
<0.00050 
co.10 

0.00005O 
0.00039 

<0.0010 
<O.Qoo040 
<0.010 
40.060 
<0.10 
<0.00020 
€ 0.00020 
c0.10 
< 0.000050 

< 0.00050 

€ 0.00020 

<0.000030 
eo.ooo1o 
< 0.000 1 0 
0.0066 
0.01 7 

< 0.0001 0 
<0.0010 

€0.10 
0.00070 
0.01% 

< 0,000O50 

<0.00070 

c M f c  
M Tb 
& TI 
M f h  
- M Tm - M Sn 
M Ti 
- M W  
- 
- M U  
j v  
- M Yb 
- M Y  

- M Zr 
- o z n  

<0.0030 
<0.000030 
<0.00010 
<0.00010 
<O.ooOo40 
<0.00050 
<0.0060 
<0,0010 
<0.00020 

~0.00010 
< 0.0040 
CO.10 
< O.OO050 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n not checked for 6 - sohtion standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22OC): I .010 g/mL 
QA:KSL nn-m 

Quality Assurance Manager 

(over) 

mailto:ivsales@ivstandarcls.com
http://www.ivstandards.com
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e QUALITY STANDARD DOCUMENTATION_ 

1. I S 0  9001 :2000 QMt Registered Quality System (Certificate Number 0101 05) 

Members of IQ Met : Argentina (iRAM), Australia (QAS), Austria (8QS1, Belgium 
(Avinter) , Brazil (FCAV), Canada {QMI), Hong Kong (HKQAA), Columbia WONTEC), Czech 

2. 

3. 

ISO/IEC 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 Certificate 883.01 

1 OCFRSO 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-STD-45 662A 
5. 
6. 

STABILITY/ EXPIRATION DOCUMENTATION 

Shelf We - The l e m h  of time that a oroDeriv stored and packaged standard will remain within the 
specified 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 B standard solution should not b m  A one year expiration da 
recommended by 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 jm filter and in-house procedure 

IV-PACK-001 is used t o  dean 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 CALIBRATION 
Ail 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 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 NlST I NVLAP accredited calibration lab. 
The NlST test number is 822/260017-8. 

THERMOMETER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST Monograph '1 50 using NIST 
Test Nos. and Std Nos.: 769543, 21 7368/769543, 21 7368/Pt 4452, 176240/P14452, 176240. The in-house 
procedure No. is 2-QC-001 ,Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable 
to NIST Identification Nos. 92564, 119016, 471047 and NIST test report Nos. 811/258622, 811/2557078, and 
236090. 

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

TEL 1-800-569-6799 INT'L 1-732-901 -1 900 FAX 1-732-901-1 903 E-MIL iVtech@ivslmdards.m 

-2- 
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i n o r g a n i c  ventureks / iiv I a b s  

195 lehigh avenue, suite 4, iakewood, nj 087Ot usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsa~es@ivstandards.com website: www.ivstandards. corn E 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: 

CertMcate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label@), EO Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and I S 0  Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade -IO00 pglrnl Copper in 2% (abs) HNOa 

Catalog Number: CGCUI-9, CGCU1-2, and CGCUI-5 

W-CUQ2064 Lot Number: 
Starting Material: Cu shot 
Starting Material Purity (%I: 99.999437 

Certified Concentration: 1005 f 2 pg/mL 

Certified Density: 1.014 glmL {measured at 22" C) 

The Certified VJue is based upon the most precise method used to analyze this CRM. The following equatfons are used in the 
calculation of the certlfled value and ?he uncertainty: 
Certrivdle (Q = e a= mal 

n =  rwntwuf-ts 
e08 = The sumratlon d all significant adirrated erms 
most comncrn amthe m r s f r m i & r m M ~  r r e a s u r ~  
weighing, dlution to volutre, ;rrd the fixed ern reported on t hs 
NET Sifvl certifkate of mbsis.) 

n xI = indildual malts 

tJtxwtainty (9 =mlYI* 
m* 

The independent samples t-test was used to determine if there Is agreement between the above assay methods at the 95% 
confidence intenml. Both mevlods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEASlLfTY TO NlST AND VALUES OBTAiNED BY INDEPENDENT METHODS 
III "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 8.10) 
c1 This IV product is Traceable to NlST via dlrect comparison to NIST SRMs. The uncertalntles for each Certified value are 
reported, taking into account the SRM uncertainty emr and the measurement, weighing and volume dilution e m .  

4.0 

4.1 Assay Method #1 1005 f 2 pglmL 
ICP Assay NlST SRM 31 14 Lot Number: 89161 1 

1005 f 2 pglml 
EDTA NlST SRM 928 tot Number: 880710 

Assay Method #2 
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - AI1 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 Traceablity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822/260017-98. All analytlcal balances are callbrat& every 4 m n h  by Gerhart Sale Cap. of 
South Ambuy. The balances are calibrated with a dass 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NlST I N V W  accredited calibration lab. The NtST test number is 82Zl2HKl17-98, 

THERMOMETER CAL16RATION - The thennometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accorclance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NtST Test Nos. and Std Nos.: 769543,217368!769543,2t73681P14452,176240/P14452,176240. The 
In-house procedure No. is 2-QC-OOl.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. 851/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufackrre and qudity control of Custom Grade Standards. 

5.0 TRACE METALL16 IMPURITIES (TMI) DETERMiNED BY lCPIMS AND ICP-OES IN UglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensithe 
method for each element, Is reported below. Solutions tested by ICP-MS were analyzed in an UPA-Rttered Clean Room. An 
ULPA-Flfter Is 99.9985% efficient for the remvat of partides d m  to 0.3 pm. 

- 0 Al < 0.00090 

- M Sb < 0.00252 

I M As < 0.05045 

- M Ba e 0.05045 

- M Be < 0,00252 

- M 3i 0.00202 

@ 8 e 0.35312 

- M Cd < 0.01513 

- 0 Ca 0.000fl 

- M Ce c 0.02522 

- M cs 0.00151 

- M Cr < 0.02522 

- M Co 0.01513 

2 cu 
M - Ch&& by ICP-MS 

n(t Dy < 0,03027 

- M Er < 0.02522 

I M Eu 0.01513 

- M Gd 0.00504 

M Ga < 0.00504 

- M Ge 0.03027 

- 
- M Ru < 0.01513 

- M W f  0.01009 

- M Ho < 0.00252 

- M In < 0.05045 

M Ir 0.02522 

- 0 Fe 0,00054 

- M La < 0,00252 

- M Pb 0.00050 

- 

0 LI < 0,00002 

c M Lu < 0.00202 

9 Mg 0.00001 

M Mn < 0.02018 

- 0 Hg < 0.01500 

- An Mo < 0.01009 

- M Nd < 0.01009 

M Ni < 0.04036 

M Nb e 0.00252 

- 

I 

- 
os 

M Pd c 0.02522 
c 

c 0 P < 0.00260 

M Pt 0.01009 

0 K c 0,00180 

I 

- 
0 - Checked by ICP-OES i - Spectral interference 

.... M Pr c 0.00151 

- M Re < 0.00504 

- M Rh < 0.00504 

- M Ftb c 0.00504 

- M Ru < 0.01009 

M Srn e 0.00504 

- M Sc < 0.05045 

M Se < 0.04036 

- 0 Si 0.00340 

M Ag e 0.01009 

0 Na 0.00044 

M Sr 0.00252 

- n S  

M Ta 0.03531 

n - Not Checked For 

- 

- 

- 
- 
- 

I 

6.0 INTENDED US€ 
For the calibraitton of analytical instruments Including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the valMation of analytlcal methods 
For the preparation of "working reference samples" 
For in!erference studies and the determination of correction coefficients 
For detection llmit and linearity studies 
For additional intended uses, contact 1V Technfcai 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 

- M Ti 0.25223 

- M W < 0,05045 

- 
- 

M Yb c 0.00504 - 
M Y < 0.20178 - 
- M Zn < 0.10089 

M Zr < 0.02522 
I 

s - Solution Standard Element 



8.0 

9 .o 
10.0 

HAZARDOUS INFORMATION - Please refer to ?he endosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENETP/ - Thls solution was mixed according to procedure 1V-MPM-004 and Is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

I O . $  IS0 9001:2000 Quality Management System Registration - QMI Certlflcate Number 010105 
Recognized by: 
Registrar Accreditstbn Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditaclon, a.c.(EMA) 
Members of IQ Net International Certification Hetwork: 
Argentina (IRAM), Australia (QAS), Austria (MS), Belgium (Avlnter) , Brazll (FCAV), Canada (QMI), Hong Kong (HKQAA}. 
Cdumbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary {MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), N w a y  (NCS), 
Poland PCBC Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

= Chemical Testing -AccredlZed A2U CertfRcats Number 883.01 
10.2' lSOflE& 1702k - W98"Geneml kequirernents for the Competence of Testing and Calibration" 

10.3 ISOIlEC Gulde 34 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2U Certicate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australla (NATA), Austria (BmwA), Belgium (BELTEST) @KO-OBE), Canada (SCC), Chlnese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS). France (COFRAC), Germany (DAR), M n g  Kong (HKAS, lrebnd (NAB). Italy (SIT) 
(SiNAL), Japan (JAB) (JNLA), Republlc of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway {NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spa111 (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC60 ES) 

10.4 IOCFRSO Appendlx 6 - Nuclear Regulatory Commission 
Domestic Licensing of Production and Utlllzation Facllltles 

1O.S 1OCFR21 Nuclear Regulatory Commission - Reporting Defects and Non-Compliance, 

10.6 MILSTD45662A (ObsoletQlbbsenred) 



010354 I 1  .O DATE OF CERTIFICATlON AND PERIOD OF VALIDIN 

1g. l  Iv Shelf Life - The petiod of time during which tfie concentration of the andyte(s) in a properly packaged, unopened, and 
unused standard stored under envlrcmmentally controlled and monltored mdltions wilt remain within the specified un@rtainty 
range. Shelf life Is llrnited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instabiti. 
Transpirahion studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indlcate a CRM 
shelf-llfe of four years for sdutions packaged in 500-mL low density polyethylene Mttles. When stored under special condltlons 
that minimize transplntion and instability, the shelf We can be extended past this lindt. 

I I .Z Explrstlon 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 Ilmlt Its useful life. 
lnorganjc Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a oneyear expiration date. 

Certification Rate: May 0*9*0*3 

Expiration Date: 
EmEEl . , I /  c;  , p - 

I . I >.! i ;  :- ' .  

12.0 NAMES AND SfGNATURES OF CERTIFYING OFFlCERS 

Certificate Prepared By: JoAnn Struthers. QA Administrative Assistant 

Certffying Officec 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 Cv I 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: ivsalesdivstandards.com website: www.ivstandards.com 

cert i f icate  of a n a l y s i s  
a 

1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified vafue(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 'Certification of Reference Materials - General and Statisical Principles." 

2,0 DESCRIPTION OF CRM Custom-Grade 1000 p$mL Nickel in 1.4% labs) HNOi 

Catalog Number: 
Lot Number: 

Starting Material: Ni pieces 
Starting Material Purity (%I: 99.999371 

CGNII-I, CGNII-2, and CGNI?-5 
W-NI02030 

. 
3.0 

Starting Material Lot No Lo6LO2 
Matrix: 1.4% (abs) WN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1002 k 2 yg/mL 

Certified Density: 1 ,011 g/mt (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: 

aertaied Valw gjl= @& 

Uncertainty (3 = 2l&~3,W@ 

@3= mBits 

n = rrurrber of meawr~ments 
eS = ~t. te sumnation d 41 sigmcmt eszirmted emrs 
(Most cmarethemmsfromMrurrerrtal measure^ 
weighhg, dilution to vdurre, md thefbted urn reported on t he 
MT rn cartma d mabsj~.) 

n x1= mtdu results 

#- 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY MEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usuelty 
national or international standards, through an unbroken chain of mpaklsons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparison to N E T  SRMs, The unartaintb for each certified value ate 
reported, taking into account the SRM uncertainty error and the measurement. weighing and volume, dilutbn errom 

4.0 

4.1 Assay M e t h o d  #I 999$ 5pglmL 
ICP Assay NIST SRM 31 36 Lot Number: 000612 

1002 f 2 vg/mL 
EDTA NIST SRM 928 Lot Number: 880710 

WY ~~~~ 62 

http://ivsalesdivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALlBRATlON - All balances are checked daily using In-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhatt Scale Corporation's master weights and are traceable to the Nafial  
Institute of Standards and Technology (NIST). The NlST Traceability numbers ere 692476 - Class 1 and 69247644 - Class 2. 
The NlST test number Is 822/260017-98. All anaqrtical balances are calibrated every 4 months by Gerhwt Scale Carp. d 
South Amboy. The balances are calibrated with a class 1 andor class 2 analytical weight set. These weights are'tested 
annually by a NlST / NVLAP accredked mibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - fhe thermometers used in the determination of the final densitks are calibrated vs standard 
thermometer No. 903-2880 which was certified in amdance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NET Teat Nos. and Std Nos.: 769543,217368/769543,217368/P14452, t7624W14452,176240. The 
in-house procedure No. is 2 - Q W 1  .Thermometen whlch are not calibrated v8 standard themomter No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119018,471047 and NlST test report Nos. 81 tC258522,811/2557078, and 236090, 

4.3 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPMS AND ICP-OES IN pglrnt 
Custom-Grads solutions are tested for trace metallic impurities by Axial ICPdES and LCP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS w r e  analyred in an UtPA-Filtered Clean Roam. An 
ULPA-Fitter is 99.9985% efficient for the removal of particles down to 0.3 urn. 

GLASSWARE CALIBRATION - bhouse procedure 34C-002 is used to calibrate all Class A Glassware used in the 
manufacture and quarity control of Custom Grade Standards. 

5.0 

0 I Checked by ICP-OES I Spectrd Interference 

- M Te < 0.32886 

M Tb 0.00329 

M < 0.0f096 

M < 0.01096 

E Tm < 0.00439 

M Sn < 0.05481 

M f i  0.54811 

M w 0.10962 

!!!! u < 0.02192 

M v < 0.02192 

M Yb e 0.01096 

!!!! y < 0.43849 

- M zn 0.00189 

M < 0.05481 
s - Solution Standard Element 

6.0 INTENDED USE 
For the calibraMn of analytical hswments including but nol limited to the following: 

For the validation of analytical methods 
For the preparation d "working reference aemples' 
For Interference studies and the dattminstbn of correction coeffldents 
For detection limit and linearity studies 
For addttional intended uses, contad IV Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
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8.0 HAZ%\RDOUS WFORMATION - Please mfer to the endosed Material SaRey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMQGENElTY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognhd by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Counui of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EIVIA) 
Members of JQ Net International CertlRcation&&g&: 
Argentina (IRAM), Australia @AS), Austria (bas), Belgium (Avinter) , Srazil (FCAV), Canada (QMI), Mng Kong (HKQAA), 
Columbia (iCONTEC), Czech Republic (CQS), Denmark {OS), Finland (SFS), France (AFAQ), Germany (DQS), Gmce (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israet (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PC8C), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemlcal Testing - Accredited AZLA Certlflcate Number 883.01 

10.3 lSO4EC Guide 34 - 2000 "General Requlrernentg for the Competence of Reference Material Producers" - Reference Materfak Production - Accredited A2LA Cedficate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA). Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Ita& (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA). New Zeatand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAGSINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICE0 ES) 

10.4 lOCFR50 Appendix 6 - Nuclear Regulatory Commission - Domestic Licensing of Production and UtilizatJon Facilltles 

10.2 ISCVlE& 17025 - 1999 "Genera! Requirements for  the Competence of Testlng and Callbratkm" 

10.5 IOCFR21- Nuclear Regulatory Commission - Reporting Defects and Non-Campliance 

10.6 MlL-STD-4CiWZA (ObsoletdObservedd) 

11 .U DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf LIfo - The perkxi of time during which the mcentratlon of the anatyte(8) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored cbndifions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stabk solutions performed at Inorganic Ventures I IV Labs indicate a C W  
shelf-life of four years far solutions packaged In t">OO-mL low density polyethylene bttfes. When stored under special conditions 
that minimize tranbpiration and in3tabillty, the shelf life can be extended past this Ihnit. 

11.2 Explratlon bate - The date after which a CRM should not be used. Routine laboratory use of a CRNl Increases ttanspiratbn 
losses and the chance of contaminauon which affed the Integrtty of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards k 
assigned a one-year expiration date. 

Certiflcation Date: July 23, 2003 
Expiration Date: 
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d2.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

a 
Certlficate Prepared By: JoAnn Struthers, QA Administrative Assistant 

l c n d t -  
MPmVd BY: Katalin Le, QC Supervisor 

CerWying Officer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n t c  v e n t u r e s  1 iiv 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-rnail: ivsaIesQivstandards.com website: www.ivstandards.com 

cer t j f fca te  of a n a l y s i s  
Inorganic Ventures 1 IV Labs is an iSU GuCde 34.2000 CeMied Rebmnce Material (CRM) Manufacturer: 
certificate -42, The certificate is designed and the certified value(s) and uncertainty(ies) are 
detemined in accurdance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates and label@), 
!SO G W  34-2000 "w System Guidehs for the FYvctucth of Reference MaMak, 'I and IS0 Guide 35-1989 
"Cert;ifcation of Reference Materials General and 3atisical Principles. " 

1.0 

1.0 

4.0 

DESCRIPT1ON OF CRM Custom-Grade 1000 pglmL Boron In Hz0 

Catalog Number: 

Lot Number: W-BO2042 
CGBI-I, CGBI-2, and CGBI-5 

Starting Material: H3803 

Certified Concentration: 899 f 2 pg/mL. . .  

Certified Density: I .OD1 g/m& (measured at 220 C) 

The Certined Value fs the instrument analysts value, The follNng equaUons are usbd In the calculation of the Fertlfied value and . .  

natlonal or International standards;through an unbroken chaln of campa~sons all3+ivlng stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.40) 
D This N product is Traceable to NlST,via dlrect comparhn to NIST..SRMs:The uncertainties.for each certified value are 
reported, laking into account the SRM unceminty enor and ,the mewuremenli weighing and volume dllu8on errors. 

. .  

TRACEABlLlTY TO NlST 1 P 
[3 'Property of the result of a me- 

4.1 Assay Method #1 999 f 2 wg/rnL (Avg 2 tuns) 
ICP Assay NlST SRM 3107 Lot Number: 991907 

http://ivsaIesQivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CAl.lBRAT!ON - All balances am checked daily using in-house procedure number 81MM901. The welghb 

used for testing are annually compared to Gemart Scale Corporation's mask weights and are traceable to the National 
lnstttuttr of Siaandarbs and Technology (NIST). The NIST Traceability numbers we 692476 - Class 1 and 692476A - Class 2. 
"he NET test number Is 822/28#17-98. All analytical balances are calibrated every 4 rnWthS by Gemart Scale 
South Ambay. The balances are calibrated with a ctass 1 andlor olass 2 analyUcal weight set. These weights are tested 
annually by a NlST / NVLAP accredited carrbratfon lab. The NlST test number is W260017-98. 

TWERWMETER CALIBRATION - The thermometers used h the determination of the anal densities are calibrated vs standard 
thwmornetter No. 903.2680 which was certified in accordance With the procedures outlined by ASTM €77-87 and NiST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769$43,217368f169543,217368/p94-452,176240/P14452,176240. The 
h-house procedure No. is 2-QC-001 .Thermometers whlch are not calibrated vs standard thermometer No. 903-2680 are 
traceable b NET Identification Nos. 92564,119016,471047 and NlST test report Nos. 811/2$8522,811/2537078, and 236090. 

Of 

e 
4.3 

4.4 GLASSWARE CALlBRAnON - In-house procedure 3-QC-002 is used to callbrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE MET'ALLIC JMPURlTlES fTMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace mebllic Impurities by Axlal ICP-OES and ICP-MS. The result from the m t  senSttive 
method for each dement, Is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter Is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI c o.Ooo90 

- FA As c 0.01000 

Q Ba 0.00010 

- 0 Be < 0.00017 

M 8i 0.00040 

- M Sb < 0.O0050 

$ 5  

- M Cd < 0.00300 

.- 0 Ca < 0 . W 7  

L 0 Ce e 0.00300 

- M cs < 0.00030 

M cr e 0.00500 

- 0 co T: 0.00110 

g Dy c 0.00600 

I M Er c 0.00500 

I M Eu 0.00300 

- M Gd < 0.00100 

- 0 Ga c 0.00160 

- M Ge 0.00fj00 

- M Au < 0.00300 

- M Hf e 0.00200 

- M Ho < 0.00050 

I M In 0.01OOO 

I-L M Ir 0.00500 

i 0 Fe c 0.00110 
1 -  

j La 0.00050 

- 0 ti < 0 . m 2  

M Lu q 0.00040 

- 0 Mg 4 0.ooOO6 

- 0 Mn O.ooOo2 

- 0 l i ~  C 0.01500 

- M Mo < 0.00200 

- M Nd < 0.00200 

Q Ni c 0.00230 

- M Nb 0.90050 

- 

5 0 s  

- 0 P < 0.00250 

.I M Pd < 0.00500 

M Pt e 0.00200 - 

M Pr < 0,00030 

- M Re 0.00100 

- M Rh e 0.00100 

- M Rb c O.OblO0 

- M Ru c 0.00200 

- M Sm 0.00100 

0 sc o,owo2 

1 

- 
- 0 se < 0.00620 

Ag < 0.00200 

0 Na < O.OO010 

- M Sr < 0.00050 

g SI 0,00067 

- 
, Q s < o.1oooo 

M Te .: 0.03000 

I M Tb 0.00030 

M TI < 0.00100 

M Th e 0.00100 

- M Trn O.OOQ40 

- M Sn < 0.00500 

M Ti < 0.05000 

M W e 0.01OOO 

M U * 0.00200 

- 

- 
.II) 

- 
- 
0 V 0.00083 

M Yb 0,00100 

- 
...L 

- M Y c 0.04000 

0 zn < 0.08019 - 
M Pb 0.00300 .I 0 K 0.00500 - M Ta c 0.00700 - M zr e o.oo5oo - M Cu 0.00800 - 

M - Checked by ICP-MS 0 - Checked by ICP-OES 1 - Spectral Interference n - Not Checked For s - sdutlon Standard Element 

8.0 INTENDED USE 
For the calibration of analytical l n s t m t s  lnduding but not llmited to the fobwing: 
ICP-MS, ICP-OES, FAAS, GFAA, XpF, and UCP 
For the validation of enalytlcal methods 
For Ute preparation of "working reference samples' 
For interference studies and the determination of correction mffkients 
For debctlon limit and linearity studies 
For adrNtlonal Intended uses, cantact 1V Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 

H-RDOUS INFORMATJON - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

WOMOGENEITY - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homgenecrus. 

QUALITY STANDARD DOCUMENTATION 

40.1 

102 

10.3 

10.4 

10.5 

10.6 

IS0 9001:2000 Qwtity Management System Registration - QMI Certlflcate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI -W}  
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entfdad Mexicana de Acmditaclon, a.c.(EMA) 
Members of IQ Net International Certlficatlon Network: 
Argentlna (IRAM), Australia (QAS), Austria {&2S), Betgium (Avlnter) I S d l  (FCAV), Canada (QMI), Hang Kong {MQAA), 
Cdumbia (ICQNTEC), Czech Republic {CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greeoe (ELOT), 
Hungary (MSZT), Ireland (NSAI), Is& (Sll), Italy (CISQ), Japan (JJQA), Korea (KSA-CIA), Netherlands (KEMA), Norway (NCS), 
Poland(PC8C) Portugal (APCER Shrsapore (FSB), Slovenia {SIQ), Spah (AENOR), Switzerland (SQS) 
lSOflEC 17025 - I999 "General dquirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2l.A Certificate Number 883.01 

ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materlal Producem" 
Reference Materials Production - Accmdlted A Z U  Certificate Number 883.02 

AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chlnese Taipei (CNCA), Czech RepuMLc 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC). Germany (DAR), Hong Kmg (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Neth&nds (RvA), New Zealsnd (IANZ). Nomay (NA), 
Portugal (PO), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEUAC), Wtzstfand (SAS), U n M  Kingdom (UKAS) 
and United States (MILAP) (ICBO ES) 

1 OCFRSO Appendix B - Nuclear Regulatory Commlsslon - Domestic Licensing of Production and Utilkatlon Faclittles 

lOCFR2l - Nuclear Regulatory Cornmisalon - Reporting Defects and Non-Compliance 
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11.0 DATE OF CERTIFCATION AND PERIOD OF VALIDITY 

11.1 N Shelf Life - The period of tlme durlng which the concentration of the anatyte(s} in a praperly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored m d M m  will remain within the specified uncertainty 
range. Sheif life Is limited primarily by transptmtion (loss of water from the sdution) and infrequently, by chedcal instability. 
Transpiration s tudk  (PSP01020) of chemically-stable sobtions performed at Inorganic Ventures 1 IV Labs indicate a CRM 
shelf-llfe d four years for solutions, packaged in 5OO-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this Iimlt. 

11.2 Expiration Date - The date after which a CFW should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamfn- whlch affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal mgulatgr agencles' recommendations that solution standards be 
asslgned a one-year expifation date. 

Certification Date: March 21 1 2003 

Expiration Date: 

292004- 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
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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 087M usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQivstandiwds.com website: 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 (CRWI) Manufacturer: 

Certificate t883-02. 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 fabel(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 4000 pglmL Molybdenum In H20 tr. NHiQH 2.0 

Certified Dens'@: 0.998 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The fotlowlng equations are used in the 
calculation of the certffied value and the uncertainty: 
CertlfieClVakJe 0 = n= man 

Uncertainty (g = 2!kq3#lm 

n XI = indhridual mwQs 

6-P 
n =  mrrberdme;tsuremmts 
BS = lbe slimnatbn d all dgnjficant estirrated ems 
(Most c m  amfhe errnsfrominstrtarentd tneaiuretrwlt, 
weighing, dMiontovolum, adthefixed srareprwtedonthe 
NET SFZlvl certlSkate d =we.) 

4.0 TRACEA8lLlTY TO NfST AND VALUES OBTAINED 5 Y  INDEPENDENT METHODS 
0 Property of the result of a measurement M the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of cwnparlsons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product Is Traceable to NIST via direct winparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dlIutlQn errors. 

4.1 Assay Method #I 1004 f 2 pglmt (Avg 2 runs} 
ICP Assay NlST SRM 3134 Lot Number: 891307 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
Assay Method #2 1008 y g h L  

http://ivsalesQivstandiwds.com
http://www.ivstandards.com
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0.2 

4.3 

4.4 

010364 
BALANCE CALIBRATION - All balances are checked daily twhg in-house procedure n&nt>er 6-lMM-001. The weights 
used for testing are annually compared to Gerhart Scab &rpo&tion’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST TraaaMlitJ numbers are 692476 - Class 1 and 69247fiA - Class 2. 
The NIST test number is 822/260017-98. All analyhl  balances are calibrated every 4 months by &hart Scale Corp. of 
South Amboy. The balance are calibrated with a class 1 andlor &ss 2 analytical weight set. These wights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NIST test number is 822Q6Oo17-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated v8 standard 
thermometer No. 903-2680 \rchich was c e r t i i d  in accordance with the procedums outlined by ASTM E77-87 and NIST 
Wloncgmph 150 using NtST Test Nos. and Std Nos.: 769543,217568/769543,217368/P14452, 1782401p14452, 176240. The 
In-house procedure No. is 2-QCa01 .Thermometers which are not calibrated vs standard thennometar No. 903-2680 are 
traceable to NET ldefification Nos. 92564, 129026,471047 and NIST test report Nos. 311/258522,811/2557078, and 236090. 

GLASSWARE CALlBRATlON - In-house procedure 3-QC-002 t used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPUREiES (TM1) DETERMINED BY lCPlMS AND ICPIOES IN Irg/mL 
Custom-Grade soluttons are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensaive 
method for each element, Is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-FIBered Clean Room. An 
ULPA-Filter is 99,9985% efficient for the removal of particles down to 0.3 pm. 

6.0 INTENDED USE 

0 - Checked by 1CPQES i - Spectral Intederence 

i Te 

!!! < o.ooo6o 

M TI 0.00200 

M Th 0.00200 

An < o.Ooo80 

M < 0.08998 

- 0 Ti 9,90500 

M w 0.05576 

u 0.00399 

k! v < 0.00399 

M yb o.oMo0 

!!d y < 0.07937 

b!! Zn 0,03993 

!!l! zr < 0.00998 
s - Solution Standard Element 

For the calibration of anaIybcal instruments induding but not IknW to !he folldng: 
LCPMS, ICP-OES, FAAS, GFAA, XW, and DCP 
For the validation oi analytical methods 
For the preparation of ’worlcing refsrtmce samples” 
For interference str#lles and the determination of cortection coefticients 
For detection limit and linearity studies 
For addltinal intended uses, contact IV Technical Staff 
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7.0 tNSTRUCTlONS FOR THE CORRECT USE OF THiS REFERENCE MATERIAL 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding thk CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 B O  9001:2000 Q u a l i  Management System Registration - QMI Certificate Number 010105 
Recognixed by: 
Registrar Accreditation Board {ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditaaon, a.c,(EMA) 
Members of IQ Net tnternational Certification Network: 
Argentina (RAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Bratll (FCAV), Canada (QMr), Hong Kong (HKQAA), 
Columbia (ICONTEC). Czech Republic (Cas), Denmark @S), Finland (SFS), France (AFAQ), Germany (DQS). Greece (€LOT), 
Hungary ( M W ,  Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands {KEAIIA), Noway (NCS), 
Poland(PCBC , Portu al (APCER), Singapore (PSB), Slovenia (SIQ), Spain (MNOR), Seerland (SQS) 

- Chemlcal Testing - AccredW ASLA Certificate Number 883.01 

10.3 ISOflEC Guide 34 - 2000 "General Requirements for the Competence of Reference W r i a l  Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (8KO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FIMAS), 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 (NVIAP) (ICBO ES) 

10.4 10CFRM) Appendix B - Nuclear Regulatory Commission - Domestlc Licensing of Productfon and Utilkation Facilities 

10.2 ISOIiEC 1701b - 19dteGemral Requiremenb for the CompettFnce of Testing snd Calibration" 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Nan-Compliance 

10.6 MIL-STD45662A (Obsolete10bserved) 



010366 
11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

14.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instabllky. 
Transpiration studies (PSP01020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shetf-life of four yeas for solutions pack8ged in 500.rnL b w  density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instabilii, the shelf Ufe can be extended past this Hmit. 

11.2 Expiration bate - The date after which a CRM should not be used, Routlne laboratory use of a CRM increases transpiration 
losses and the chanw of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganlc Ventures / IV Labs concurs with state and federal regulatory agencies' recammendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: July 23, 2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved 0y:  Katalin Le, QC Supervisor 

Certifying Wicec Paul Gaines, Chemist, Senbr Technical Director 
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i n o r g a n i c  v e n t u r e s  / Pv nabs 

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsales@ivstandards .corn website: w. 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  
CUSTOM-GRADE SOLUTION 1000 p g h t  Phosphorus in H,O 
Catalog Number: CGPl-1, CGPl -2 and CGP1-5 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No; 

GERTIFfED CONCENTRATION: 1006 =t: 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 ( e )  = x I 

n 

(n) = mean xi = individual results n = number of measurements LS, = The summation of all significant 
estimated errors. 

Classical Wet Assay: 1006 f 4 pglmL 
Method: Acidimetric Titration vs MIST SRM 84k KHP. 

Instrument Analysis: 1002 f 4 yglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3 139a. 

The independent sampbs t-test was used to deternine if thera 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. 

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-Fiiteted Clean Room. 
An UtPA-Filter is 99.9985% efficient for the removal of particles down t o  0.3 Mm. 

I O A l  

- M A 3  
- M Sb 

I M Be 
- M 60 
M Bi 
I M B  
- Fvl Cd 

M Ce 

- M Cs 
- M Ct 
M Co 

- M Cu 

- 

- 0 cs 
- 

- 

<0.040 
0.01 2 

< 0.001 0 
< O.0Ot 0 
< O.OoO060 
< O.OOO040 
< 0.0070 
< 0.00030 
< 0.01 0 
< 0.00050 
€ 0.000030 
<0.00050 
<0.00030 
0.080 

€ O.OM)60 
< O.OO050 
€0.00030 
< 0 .ooo 1 0 

0.00070 
< 0.00060 
€ 0.00030 
< 0.00020 
<0.000050 
c0.030 
< 0.00050 
co.050 
€ 0.000060 
< 0.00030 

- M ti <0.0010 
M Lu ~0.000040 - M Mg €0.0030 - M Mn <0.00040 

- M M o  <0.00020 
- M Nd <0.00020 
p Ni €0.050 - w1 Nb <0.000050 
- n os - M Pd <0.00050 
g P  - M Pt <0.00020 
Z K  

- 0 ti$ <0*020 

M Pr 
M Re - M Rh 

Rb 
- M Ru - M Sm 
n sc 
S Se - 0 Si 

- 

M A9 
5! Ne 

- n S  
- M Sr 

c M Ta 

< 0.000030 
c: 0.000 10 
€ 0.000 10 
€ 0.000 10 
< 0.00020 
c 0.000 10 

< 0.40 
-€ 0.020 
< 0.00020 
< 0.090 
€0.000050 

<0.00070 

< 0.0030 
<0.000030 
€0.00010 
<0.00010 
< 0.000040 
<0.00050 

< 0.00 1 0 
€0.00020 
< 0.00020 
<0.00010 
<0.0040 
0.0035 

<0.00050 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22OC): 1.001 glrnL 
QA:KL ~ L n . o i u ~  

(over) 

Quality Assurance Manager 

Expires: 
'1$2fio5- 

http://ivstandards.com
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QUALITY STANDARD DOCUMENTATION 

I. I S 0  9001 :2000 QMI Registered Quality System (Certificate Number 01 01 05) 

Members of IQ Net : Argentina (IRAMI, Australia (QAS), Austria U%JSl, Belgium 
(Avinter) , Brazil (FCAV), Canada (QMII, Hong Kong IHKQAA), Columbia (ICONTEC), 
Czech Republic (CQS), Denmark (DSl, Finland (SFS), France (AFAQI, Germany (DQ§), Greece (€LOT), Hungary (MSZT}, Ireland 
(NSAI), Israel (SI!), Italy (ClSQ), Japan (SQA), Korea (#SA-QAI, Netherlands (KEMAI, Norway iMCS), Poiand(PCBC1, Portugal 
(APCER), Singapore (PSB}, Slovenia (SKU, Spain (AENOR), Switzerland (SQS) 

2. 

3. 

ISO/IEC 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 OCFR50 Appendix 8 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilizafion Facilities 
1 OCFRZl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Pleese 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 DOCUMENTATION 

Shelf Life - The (enath of time that  a r>rooerlv stored and Dackaaed standard will remain within the 
sPecified uncertaintv. Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemicaliy 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 l i fe 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 DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 jm filter and in-house procedure 

IV-PACK-001 is used t o  clean all bottles, Contact us for technical information relating to contamination issues in 
packaging mtrterials. 

GLASSWARE CAbtBRATlON 
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 CALtBFtAnON 
All balances are checked daily using in-house procedure number 6-IMM-001. The weights used for testing are annuafly 
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 428359B and 454678. The NlST test number is 822126001 7-98. 

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 NET I NVLAP accredited calibration lab. 
The NET test number is 822/260017-8. 

THERMOMETER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST Monograph 150 using NlST 
Test Nos. and Std Nos.: 769543, 21 7368/769543, 21 7308/P14452, 176240/F14452, 176240. The in-house 
procedure No, is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceabl 
to NlST Identification Nos. 92564, 11 9016, 471047 and NlST test report Nos. 81 1/258522, 81 1/2557078, and 
236090. 

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

TEL 1-800-569-6799 INT'L 1-732-901-1 900 FAX 1-732-901-1903 E-MAIL IVtech@ivstandards.com 
-2- 

mailto:IVtech@ivstandards.com
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i n o r g a n i c  v e n t u r e s  I i v  l a b s  

195 Lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax:  732-901-7903 

e-mail: ivsalesQivstandards.com website: w.ivstandards.com E cert j f icate  of a n a l y s i s  
1 .O Inorganic Ventures 1 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 
detennined 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 Materiafs," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 4000 pglml Silicon in HzO tr. HNO;, tr. HF 2.0 

Certified Density: 1,002 glmL (measured at 22" C )  

The CertMed Value is based upon the most predse method used to analyze this CRM. The following equations are used In the 
calarlation of the certified value and the uncertainty: 
@fillled V r n  = Q= man 

n xI = indkWuaJ ~ s ~ l t s  
n = n u W  of mwremts 
IS = 7hea#mr;ltbn d dl dgnifkarrt esthtsd emrs 
(Mosl e m  arethe cwmsfrwnlnstrLwcerrtal Measurerrent, 
weigWng, cfiMiontovdufTi3, mdtfieflxederrarreported onthe 
W ERM certifk& of ;nab*) 

Uncertainty ($ = 2fCemHg': 
(aK4 

4.0 TMCEABILKY 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 
national or intematlonal standards, through 817 unbroken chain of cornpadsons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definitlon 6.20) 
0 This IV product Is Tr'a#abl8 to NlST vja direct cornpaiison to NIST SRMs. The uncartaintles for each certified value are 
reported, taking into account the SRM uncertainty emr and the measurement, weighing and volume dilUtiOR errors. 
4.1 Assay Method 1000 k 5 pglrnL (Avg 2 runs) 

ICP Assay MIST SRM 3150 Lot Number. 991108 

Gravimebic NlST SRM tot Number: See Sec. 4.2 
As=Y mthod= 4001 pg/mL 

http://ivsalesQivstandards.com
http://w.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are &ecked daily using in-house procedure number 6-IMM-001. The weisfits 
used for testing are annuaify compared to Gemart Scale CaTpOration's master weights and are traceable to the Nathal 
Institute of Standards and Technology (NIST). The NET Traceability numbers a n  092476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analyEical bahances are callbrated every 4 months by G e M  Scale Corp. of 
South Amboy, Tha balances are callbrated wlth a dass 1 sncvOr dass 2 analytical weight set. These weights are tested 
annuaUy by a NIST / NVLAP accredited calibration lab. The NlST test number Ls 822/260017-98. 

THERMOMETER CALIBRATION - The tttemmeters used In the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certifkl in accordance wlth the procedures oulimd by ASTM E77-87 and NIST 
Mono~raph I50 using NlST Test Nos. and SM Nos,: 769543,2t736#769!543,217368/P14452, 176240/P14452,176240. The 
inhouse procedure NO, is 2-QC-001 .Thermometers which are not calibrated vs standard t h e m e t e r  No. 9052680 are 
traceable to NISI ldenlcatlon Nos. 92564,119016,471047 and NIST test report Nos. 811/258522,821/2557078, and 236090. 

GLASSWARE CALI8RATK)N - In-house procedure 3-QC-002 & used to calibrate all Class A Glassware used in the 
manufadwe and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMl) DETERMINED BY ICPIMS AND ICP-OES I# pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method tor each ekment, Is reported below. Sdutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
WWA-Filter is 99.9985% efficient for the removal of partldes down to 0.3 pm. 

- 0 AI 0.02730 

- M Sb < 0.00113 

M As < 0.02264 

- M Ba 0.02264 

I 0 Be c O.OOO91 

M BI 0.00091 

- 0 B 0.02409 

I M Cd e 0.00979 

c 0 Ca 0.00135 

A FA Ce < 0,01132 

- M Cs < 0,00068 

I 0 Cr < 0.00681 

- M Co G 0.00679 

.c 0 cu 0.00454 

Dy c; 0.0f358 

M Er c 0.01132 

M Eu < 0.00679 

M Gd s 0.00226 

M Ga < 0.00226 

- M Ge 0.01358 

M Au < 0.00679 

-.). 

- 
II 

- 

- 
- M HI C 0.00453 

- M Ho 0.00113 

M tn < 0.02264 

- M Ir e O.O+l132 

- 0 Fe < 0.00499 

M La < 0.00113 

- 

- 
- M ?b e 0.00679 

M - Checked by ICP-MS 0 - Checked by ICP-OES 

6.0 INTENDED USE 

0 Li c 0.00009 

- M Lu < U.00091 

- 
2 tvlg < 0.04991 

- M Mn c O.oow)6 

- 0 Hg 0.04991 

- M Mo 0.00453 

M Nd < 0.00453 
-.II 

p Ni O.0iW 

M Nb 0.00113 - 
os 

M Pd c 0.01132 

0 P < 0.02269 - 
- M pt < 0.00453 

Q K 0.00771 

I - Spectral Intetfermce 

- M Pr c 0.00068 

M Re < 0.00226 

M Rh 0.00226 

- M Rb C 0.00226 

- M Ru < 0.00453 

M Sm c 0,00226 

- 
- 

- 
- 0 sc c 0 . m 1  

M Se < 0.01811 - 
si 

M Ag 0.00453 

Q Na 0.02008 

- 0 Sr 0.00032 

9 s 0.11342 

M Ta 0.00200 
n - Not Checked For 
- 

- M Te e 0.06791 

- M Tb < O.OOO68 

M n 0.00226 

M Th < 0.00226 

c M Trn c O.OU091 

M Sn < 0.01132 

I 

- 
- o n 0.01325 

M W < 0.02264 - 
0 M U 0.00453 - 
- - 0 V < 0.00408 

c M Yb 0 . W 5  

- M Y < 0.09055 

- M h 0.04528 

E?! Zr 0.01132 

s - Mution Standard Element 

For the caUbratton of analytical instruments lncludlng but not !hrdted to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
for the validation of anatytical metfIods 
Forthe preparation of 4voridng rebmnce samples" 
For interference studies and the determination d correction coeflclents 
For detecUon fim# and ilnsatlty skrdies 
For additional intended uses, contact IV Technlca4 Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

HF Note: This standard &wid not be prepared or stored In glass. 

8.0 HATARDOUS INFORMATION - Mease refer to the enclosed Material Saftey Data sheet for Information regarding this CRM. 

9.0 HOMOGENElTY This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous, 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 

fO.2 

10.3 

10.4 

10.5 

10.6 

I 

IS0 9004:2000 Quality Management System Registration - QMI Certificate Number Of0105 
Recognized by: 
Registrar Acmditatbn Board (ANSI-RAB) 
Standards Council of Canada {SCC) 
Dutch Council for Accredltabn (RVA) 
EnMad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net lnternatlonal Certification Network: 
Argentina (IRAM). Australia (QAS), Austria (OQS), Belgium [Avinter) , Bmzii (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICOWEC), Czech RepubWc (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (UQS), Greece (€COT), 
Hungary (MSZT). Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC) Portugal (APCER Singapore (PSB), Slovenla (SIQ), Spain (AENOR). Switzerland (SQS) 
lSo/E& 17025 - 9998 "General dquirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A 2 l A  Certificate Number 883.01 

1SOhEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited MU Certlff cate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austda (BmwA), Belgium (BELTEST) @KO-OB€), Canade (SCC), Chinese Taipei (CNU), Czech Republic 
(NAO), Denmark (DANAK), Fhland (FINAS), France (COFRAC), Gemany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), the Nsthemnds (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Klngdorn (UKAS) 
and United States (NVLAP) (IC60 ES) 

4OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Llcenaing of Productlon and Utilization Facilities 

IOCFR21- Nuclear Regulatory Commission - ReporZLng Defects and Non-ComplOanoe 

MlL-STD4!568ZA (ObsoletelObserved) 



. . . ,  
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I 1  .O DATE O f  CERTlFlCATlON AND PlERIOD OF VALlOtN 

14.q 1V Shelf Life - The period of time during which the mcentratlon of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally cantrolled and monitored conditions will remain within €he specified uncer2alnty 
range. Shetf life Is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical Instability. 
Transpiration studies (P-SW1020) of chemically-stable solutions performed at Inorganic Ventures I N Labs indicate a CRM 
shelfdife of four years for solutim packaged in 5OO-mL low densHy pdyethyfene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this Hmlt. 

11.2 Expiration Date -The date after whlch a CRM should not be wed. Routine laboratory we of a CRM increases transpiration 
lasses and the chance of contamination which affect the integdty of the CRM and limit its usefut We. 
Inorganic Ventures I IV Labs concurs ww1 state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year explratldn date. 

Certification Date: February 24,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Cet?ltlflcate Prepared By: JoAnn Struthers, QA Administrative Asslstant 

CerWicate Approved By: Katalin Le, QC Supervlsor 

Certifying Offlcer: PauJ Gaines, Cbemlst, Senior Technical DIrector 
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i n o r g a n l i c  v e n t u r e s  / I v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQivstandards.com * website: www.ivstandards.com 0 cer t i f i ca te  of a n a l y s i s  
CUSToM-GRADE SOLUTION 1000 pg/rnL Titanium in I .4% HNO, labs) tr. HF 
Catalog Number: CGTIl-1, CGTII-2 and CGTII-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 f 3 pglrnt 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty; 

Certified Value (E) = &, 
n 

Uncertainty ( f ) 

(n) = mean xi = individuai results n = number of measurements LS, = The summation of all significant 
estimated errors. 

Calculated Value: 1002 pglrnl. 
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 3162a. 

TRACE METALLIC IMPURITIES DETERMINED BY 1CP-MS AND ICP-OES IN pglmL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in 8n ULPA-Meted Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down t o  0.3 pm. 

<0.010 
<0.000050 
<0.0010 
<0.0010 
<0.000050 
< 0.000040 
<0.050 
< 0.00030 
40.010 
< o.Ooo50 
<0.000030 
<0,00050 
<0.00030 
< 0.040 

<0.00060 
<0.00050 
<0.00030 
<0.00010 
< 0.000 1 0 
< 0.00060 
< 0.0003O 
c 0.00020 
< 0 . 0 0 ~ 6 0  
< 0.020 
C0.00050 
<0.010 
<0,000050 
<O.o0030 

<0.0010 
<0.000040 
4 0.020 

0.0020 
< 0.050 
<O.O0020 
c 0.00020 
< 0.050 
c 0.000060 

<0.00050 

<0.00020 
0.23 

<0.000030 
< 0.000 t 0 
<0.00010 
<0.00010 
<0.00020 
<0.00010 

<0.0020 
€0.40 
<0.010 
< 0.00020 

0.12 
€ 0.000080 

< 0.00070 

<0.0030 
< 0.000030 
<O.OOo?O 
<O.o0010 
<0.oO0040 
<O.o0050 

<0.0010 
<Q.00020 
<0.00020 
<0.00010 
€ 0.0040 

0.19 
0.000 50 

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°C): 1-01 1 g/mL 
QA:KL h.olowxm 

(over) 

Quality Assurance Manager Expires: 

http://ivsalesQivstandards.com
http://www.ivstandards.com
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e QUALIN STANDARD DOCUMENTATION 

I. I S 0  9007 :2000 QMI Registered Quality System {Certificate Number 0101 0 5 )  

Members of Kl Net : Argentina (IRAMI, Austrajia WAS), Austria (bas), Belgium 
(Avinterl , Brazil IFCAVI, Canada (ClMl), Hong Kong (HKQAA), Columbia (ICONTEC), Czech 
Republic {COS), Denmark (IDS), Finland {SFS), France (AFAQ), Germany (DQS), Greece (ELOTI, Hungary {MSZV, Ireland (NSAI}, 
Israel (Sli), Italy (CiSQ), Japan (JQA), Korea [KSA-OAI, Netherlands (KEMA), Narway INCSt, PoIand(PCBC1, Portugal (APCER), 
Singapore (PS51, Slovenia [SIQ), Spain (AENOR), Switzerland (SQS) 

2. 

3. 

ISO/IEC 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 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-STD-45662A 
5 .  
6 .  

STABIUTYI EXPIRATION DOCUMENTATION 

Shelf Life - The length of time that a oroperlv stored and-aued standard will remain within the 
snecified uncertain&. 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. 

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 a one year period may adversely affect the integrity of the 
standard. 

sl) Expiration Date - 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pm f i k r  and in-house procedure 

IV-PACK-001 is used t o  clean all bottles. Contact us for technical information relating to  contamination issues in 
packaging materials, 

GLASS WARE CALI BRAT10 N 
In-house procedure 3-QC-002 is used to calibrate al! 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 used for testing are annualty 
compared t o  Gerhart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (NIST). The NlST Traceability numbers are 428359B and 464678. The NIST test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with 8 class 1 analytical weight set. These weights are tested annualty by  a MiSf / NVLAP accredited calibration lab. 
The NlST test number is 822/26005 7-8. 

THERMOMETER CALIBRATIQN 
The thermometers used in the determination of the fhai  densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST Monograph 150 using NIST 
Test Nos, and Std Nos.: 769543, 2 1  736~769543, 27 7368P14452, 17624O/PI4452, 176240. The in-house 
procedure No. is 2-QC-001 ,Thermometers which are not cetibrated vs standard thermometer No. 903-2680 are traceable 
to  NET Identification Nos. 92564, 1 1  901 6, 471047 and NIST test report Nos. 8 1  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 1-800-569-6799 INTL 1-732-901~t900 FAX 1-732-901 -1 903 E-MAIL IVtech@iustandards.com 

-2- 

mailto:IVtech@iustandards.com
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I n o r g a n i c  v e n t u r e s  I i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 087M usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsaies@ivstandards, corn website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
Inorganic Ventures I TV Labs is an IS0 Qulde 34-2000 Certified Reference Material (CRM) Manufacturer; 
CwtMcate P883-02. The certificate is designed and the ceMed value(s) and uncertainty(les) are 
detemrkred in accordance wkh Is0 Guide 31-2000 (Reference Matetjals - Contents of cerb'ficates and label(s), 
Is0 Guide 34-2000 "Quality systam G u m  #br the ProdUctKm ' of Referem Mat&,'' and ISQ Guide 35-1989 
"Certification of Reference Materials - General and slafisical Principles. " 

DESCRiPTION OF CRM 

Catalog Number: 
Lot Number: T-SROI 123 

Custom-Grade 1000 pglrnt Strontium in 0.1% (abs) HN03 

CESRI-1, CGSRI-2, and CGSRI-5 

Starting Material: SrC03 IRIORGAN It;. LASS/RADCI-IEM L.AES4- 
Starting Material Purity (%): 99,9951 
Starting Material Lot No 22593 D A ~ E ~ :  E X F ~ ~  Rtii):  -.---- , , .g~.&lLm3,, . , . ,a 

DATE i3F'ENED : ,,.., QuGd2.&SL3 __.___.. - 
_ _  P CJ - 3 5 - 3 - X X Q  -- I - Matrix: 

CERTIFIED VALUES AND UNCERTAINTIES 

DATE F.::ECE x VED; *"""-"--Q&!!!aw-Q!s _---.-....- 

:ploF;G: --%! 5 L\ o-'% labs) l-"3 

Certified Concentration: 

Certified Density: 

998 f 2 pg/ml 

I .OOO 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 

~ e r t i f ' i  Value (n) = CX, 

uncertainty (It) =- 

calculaUon of the certified value ,and the uncertainty: : . .  . 

n 

(n>l?, .. 4 
the 

The independent samples t-test 
confidence interval. Both mth 
mRmtion of the accuracy of 

TRACEABILITY TO NIST AN EPEN DENT METHODS 
- *Property of hi result of a rneasu y il can be'Feiated to stated references, usually 
national or international standards, through an unbroken chain of comparisons all tiavhg stated uncertainties.' (IS0 VIM, 2nd ed., 
1993, deflnhh 6.10) 
t*hls IV product is Traceable to NlST via d&cornparlson to NIST SRAlls. Theuncertainties for each certified value are 

reported, taking Into account the SRM uncertainty errcir and,the,measirernent, weighing and volume dilution errors. 

4.1 Assay Method #H 998 f 2 pglmL 

ve assay methods at the 95% 
uncertainties. This agreement is B 

. .. 

EDTA NlST SRM 928 Lot Number: 880710 

ICP Assay NlST SRM 3153a Lot Number: 990906 

Assay Method #P j002 % a VgimL 

http://www.ivstandards.com
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4 2  

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using In-house procedure number 6-IMNC-001. The weighb used 
for testing ate annually compared to Gerhart Scale Corporatlarr's master weights and am traceable to the National lnstltute of 
Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 6924764 - Class 2. The NlST 
test number is 822/260017-#. All analytical balances are calibrated every 4 months by Gemart Scale Corp. of South 
Amboy. The balances are calibrated with a dsss 1 andlor class 2 anatytical weight set. These weights are teskd annually by 
% NlST I NVLAP accredited calibration lab. The NIST test number is 8221260017-98. 

THERMOMETER CALtBRATlON - The thermometers used in the detemlnation of the final densities are calibrated vs standard 
thenometar No. 903-2680 which was certified in accordance wtth the procedures outlined by ASTM E77-87 and NlSf 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368(P14d52,176240/P14452,176240. The 
in-house procedure No. Is 2-QC-001 .Thermometers whlch are not calbrated vs standard thermometer No. 903-2680 are 
traceable to NET tdentikation Nos. 9 2 S ,  119016,471047 and NlST test report Nos. 815/258522,811/2557078, and 236090. 

GLASSWARE CALl8RATlON - 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 IMPURfTlES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglrnL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensltive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
UI-PA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

9 AI 0.~0090 

M SI 0.00050 

Q As ' 0.00500 

- Ba 0.04001 

Q Be 0.00009 

M el 0.00040 

9 B 0.00060 

M (2 < 0.00300 

Q Ca 0.03600 

!!!! 0 3  0.00500 

0 Cr o.ooo8o 

M 0.00380 

@ ' 0.00030 

Q < 0.00140 
M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference 

M Pr 0.00030 

h!! Re < 0.00100 

1 Rb 

Rh 0.00600 

R" ' 0.00300 
M < 0.00100 

M sc 0.01000 

P Se 0.05ooo 

M Ag 0,00200 

9 si 0.00056 

Na 0.00520 
5 Sr 

u s  
M Ta 0.00700 

n - Not Cbecited For 

0 Te 0.10000 

M l-b 0.00030 

Rn TI 0.00100 

M Th o.ooioo 
b! ' 0.00040 

M Sn 0.00500 

M < 0.05001 

M w < 0.01000 

h? u 0.00200 

- M v 0.00200 

M Yb < 0.00100 

hR Zn < 0.02000 

0 y 0.00004 

M a 0.00500 
s - Sdution Standard Element 

6.0 iNTENDED USE 
For the calibration of analytical instruments including but not IimM to the folkwing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "HEorklng reference samplew" 
For interference studies and the determination of correctron coefflclents 
For detecthn limit and Ilrwdty studies 
For additional Intended UW, contact IV Technical Staff 
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8.0 

9.0 

10,O QUALITY STANDARD DUCUMENTATlQN 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to pracedure IV-MPM-004 and is guaranteed to be homogeneous. 

10-1 IS0 9001:2000 Qwlity Management System Reglstratlon - QMI Certificate Number 010105 
Recog nlzed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexlcana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certflcation Network: 
Argcmtina (IRAM), Australia @AS), Austria @QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (lCONTEC), 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), Netheriands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenla (SIQ}, Spain (AENOR), Switzerland (SQS) 

w p z m o  J 

10.2 ISOAEC 17025 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing -Accredited M U  Certificate Number 883.04 

10.3 ISOllEC Guide 34 - 2000 *General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredtted A2LA Certificate Number 883.02 
A2U Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (8ELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNM), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFFIAC), Germany (DAR), Hong Kong ( H W ,  Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States {NVMP) (IC80 ES) 

10.4 tOCFR5O Appendix B - Nuclear Regulatory Commission - Domestlc Licensing of Production and Utillrstlon facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

11.0 DATE Of CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Llfe - The period of time during which the concentration of the analyta(s) in a properly packaged, unopened, and 
unused standard stored under enwmmentally controlled and monitored conditions will m a i n  wlthln the spectfid uncertainty 
range. Shelf life is limited primarlly by transpSraUon floss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSPOf020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of fow years for sotutlons packaged in 50O-mL low density plyethylene bottles. When stored under spedal conditians 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM shouM not be used. Routine laboratwy use of a CRM increases transpiration 
losses and the chance of contamination which affect the integlty 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: October 31,2002 
Expiration Date: 

0 1  2@fJ 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

P& A& Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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S n o r g a n i c  v e n t u r e s  / i v . l a b s  

fQ5 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-7900 fax: 732-901-1903 

e-mail: ivsalesQivstandards.com website: www.ivstandards.com E cer t i f  r'ca t e o f a n a  l y s i s  
I .o 

2.0 

3 .O 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

Catalog Number: 

Starting Material: Sn Shot 
Sbrting Material Purity (%): 99.999438 
Starting Material Lot Nu ~ 1 2 ~ 2 3  
Matrix: 

CGSNI-I, CGSNI-2, and CGSN1-5 
Lot Number: X-SNOI I I 5  

Hz0 tr. WN03 tr. HF 
CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 995 4 2 pg1mL 

Certified Density: 0.998 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 certfid value and the uncertsinty: 

certifii V& (e$ = 

Uncertainty (@ =Jh?s#Va 

(tr9= mal 

n = nwber of masuremts 
US = Thesmwath d dl dgnifkartt estirrated errors 
(Most c m n  are the errcrsfromlnstruncental meaaretn?~ 
weigm dilution to vcdum, a d  the flxed wrm reported on the 
NlST sF3Rn cetlficate of a?alfs[s.) 

n HI = midual r e a s  

ml= 

TRACEABILITY TO NlST AND VALdES OBTAINED BY INDEPENDENT METHODS 
Ll "Property of the result of a measurement or the vatue of a standard whereby it can be related to slated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 Thib IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
teported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 995 f 2 vg/rnl (Avg 2 runs) 
ICP Assay NET SRM 31 61 a Lot Number: 9931 07 

Gravimetric NIST SRM Lot Number: See Sec. 4.2 

Assay Method #2 898 jtglml 

http://ivsalesQivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

010380 
BALANCE CALlBRATlON - Ali balances am checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gethart Scak Corporation's master weights and are traceable to the National 
tnstitute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number & 822/260017-98. AI1 analytical balances are calibrated every 4 months by Gethart Scale Cow. 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 calibratbn lab. The NlST test number is 822126OOt7-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 9052680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NlST Test Nos. and SM Nos.: 769543,2173681769543,217368/p14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to  NET Identification Nos. 92564, 119016,471047 and NtST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC lMPURlTlES (TMI} DETERMINED BY 1CPIMS AND ICP-OES IN pgtrnL 
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. 

0 - Checked by ICP-OES i - Spectral Intederence 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the foilwing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and OCP 
For the validation of anaiytical methods 
For the preparation of Working reference samples' 
For interference studies and the determination of Correction coefflcCents 
For detection limit and linearity studies 
For additlonal intended Uses, contact IV Technical Staff 

0 h? u 0.00402 

- v < 0.00402 

M Yb < 0.00201 

M y 0.08035 

M Zn 0.04017 

M Zr < 0.01004 

s - Solution Standard Element 
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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 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saf&ey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-064 and is guaranteed to be homogeneous. 

10.1 tS0 9001:2000 Quality Management System Registration - QMI Certificate Number O I O I O S  
Recog nired by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entldad Mexicana de Acreditacion, a.c.(EMA) 
Members of lQ Net Internationat Certification News: 
Argentina (IRAM), Austmlla (QAS), Austria ( M S ) ,  Belgium {Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republlc (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SiQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing -Accredited A2LA Certificate Number 883.01 
10.2 I S O l d  17025 - 1999 "GenemI Requirements for the Competence of Testlng and Callbratton" 

10.3 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredlted A2LA Certlflcate Number 883.02 
A 2 U  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), ltafy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The NeUleriands (RvA), New Zeaiand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (Urns) 
and United States (NVLAP) (ICBO ES) 

10.4 4OCFRBO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD-46662A {Obsolete/Obssrved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010382 

11.1 IV Shew Life - The period of time durlng whi& the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specifled uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the soiution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solufions performed at lnorganic Ventures I iV Labs indicate a CRM 
shelf-life of four years for solutbns packaged in 5WmL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past thii limit. 

41.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

, 

Certification Date: February 1 I, 2004 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthem, QA Administrative Assistant 

a d f y i n g  OffiCet: Paul Galnes, Chemist, Senlor Technical Director 0 
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CnorganSc v e n t u r e s  1 Ev l a b s  

195 tehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-rnsil: ivsales8ivstandards.com .i website: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
I .O Inorganic Ventures 1 IV Labs is an !SO 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 EO 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 DESCRlPTlON OF CRM Custom-Grade 1000 pglml, Bismuth In 3.5% ( a h )  HNO3 

Certified Concentration: 1002 -f 4 NglrnL 

Certified Density: 1.026 glmL (measured at 22" C) 

The Certibd Value is based upon the most precise method used to analyze thls CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Oertifkd V a k  (CJ = (rg= m 

n = TtcwTf3er d meztsJremnts 
= The s u m i o n  d all significant estirmted ems 

(Most c m n  are the errasfrom instrurrental maarerrent, 

NlST 334 cerWicate d matysis.) 

n xi = indwidual ~ a l t s  

Umertainty (k} = 21kv$J)zi'" 

Welghlng, dilution to VOlUWe, 8ld the fixed UlU' reported On t he 
mlo 

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the vatue of a standard whereby tt can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons at1 havlng stated uncertainties." {IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
C This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method ##4 1002 k 4 pglml (Avg 2 runs) 
ICP Assay N IST SRM 3106 Lot Number: 991 21 2 

-say Method #2 1002 pglmL 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 

http://ivsales8ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-1MM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporatian's master weights snd are traceable to the Natlonal 
Institute of Standards and Technology (NIST). The NIST TraceaMllty numbers are 692476 - COass 1 and 692476A - Qass 2. 
The NET test number is 822f260017-98. All analytical balances are calibrated evvety 4 m t h s  by Gemart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NIST / NVLAP accredited cailbration lab. The NlST test number is 8221260017-98. 

THERMOMETER CALIBRATION - The themmeters used in the determination of the final densities are caiibmted vs standard 
thermometer No. 903-2680 which was certified In accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,2173681769!543,217368/P14452,176240/P14452,176240. The 
In-house procedure No, Is 2-QC-001 .Thermometers which are not oljbrated vs standard thermometer No. 903-2680 are 
traceable to NfST fdentiflcatlon Nos. 92564,119014,471047 and NIST test report Nos. 811/258522,81112557078, and 236090. 

4.3 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and qualty control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY lCPlMS AND ICP-OES IN )IglmL 
CustomGrade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensithe 
method for each element, Is feported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. AR 
ULPA-Filter is 99.9935% efficient for the removal of particles down to 0.3 pm. 

p AI 0.00012 

- M Sb 0.00100 

L M As 0.02003 

- M 8a c 0.02003 

- M Be c 0.00100 

g B1 

- M B C 0.14018 

- 0 Cd 0.00017 

- 0 Ca 0.00245 

- M Ce < 0,07001 

- M Cs 0.00060 

- 0 Cr 0.00020 

M Co 0.00601 

- 0 Cu 0.00014 

1\11 Checked by ICP-MS 

- 

M Dy < 0.01202 

M Er < 0.01001 

c M Eu < 0.00601 

M Gd < 0.00200 

- M Ga < 0.00200 

d 

- 

- 

- M Ge < 0.01202 

M Au 0,00601 

I M Hf 0.00401 

I M Ho c 0.00500 

- 0 In 0.00105 

M lr < 0.01001 

0 Fe 0.00014 

- 
- 
- M La 0.00100 

- 0 Pb 0.00135 

Q Li < 0,00002 

M Lu < 0.00080 
I 

0 Ang 0.00070 

I 0 Mn < O.OO020 

- 0 Hg < 0.0t500 

- M Mo < 0.00401 . 

M Nd e 0.00401 

- M Ni < 0.01602 

M Nb 0.00100 

- 

- 
- n os 
0 Pd < 0.00400 

0 P < 0.01000 

I M pt 0.00401 

- 
c 

- 0 K 0.00039 

6.0 tNTENDED USE 

0 - Checked by ICP-OES I - Spectral Interference 

- M Pr 4 0.00060 

M Re c 0.00200 

M Rh C 0.00200 
- 
I 

- M Rb c 0.00200 

- M Ru 0.00401 

- M Srn e 0.00200 

- M Sc c 0.02003 

M Se 0.01602 

0 $1 0.00105 

!$ Ag < 0.00401 

0 Na 0.00240 

M Sr c 0.0OloQ 

0 S < 0.03000 

M Ta c 0.01402 

n - Not Checked For 

- 
- 

- 

- 
c 

- M Te 0.06008 

c M Tb < 0.00060 

- M TI < 0.00200 

- M Th 0.00200 

- M Jm 0,00080 

- M Sn O.OlOO? 

- M Ti < 0.10013 

- M W < 0.02003 

0 - M U < 0.00401 
- 

c M V C 0.00401 

- M Yb c 0.00200 

M Y e 0.08011 

0 Zn 0.00008 

- M Zr < 0.01001 

A 

s - Solution Standard Element 

For the calibration of analytical Instruments indudlng but not limited to the following: 
JCP-MS, ICP-OES, FAAS, GFAA, XRF, and OCP 
For the validation of analytical methods 
For the preparation of 'working reference samples" 
For interference studies and the determtnabn of correctlon co&tkifmts 
For detectlon limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THlS REFERENCE MATERIAL 

ICP-OES 3C6.772 nm 0.08 10.01 i g h L  I 
ICP-OES 222.825 nm 0.1 /OD2 Wl. 1 atom Q,!$,e,oS 
ICP-MS 209 amu 2 ppt rJa M' iulr'cO 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Safley Data sheet for inforrnaHon regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mlxed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certiflcate Number 0?0105 
Recognized by: 
Registrar Accreditation Board (ANSI-FIAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accreditatlon (RVA) 
Entidad Mexicana de Acreditauon, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (RAM),  Australla (QAS), Austria (&E), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), f inland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMAJ, Norway (NCS), 
foland(PCBC), Portugal {APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Swperfand (SQS) 

Chemical Testing - Accredlted AZLA Certificate Number 883.01 

10.3 ISOIIEC Guide 34 - ZOO0 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A 2 U  Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-WE), Canada (SCC), Chinese Talpet (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA)1 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spaln (ENACf. Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICE30 ES) 

10.4 I OCFRSO Appendix B Nuclear Regulatory Commission - Domestic Licensing of Production and Utillratlon Facilities 

10.2 ISOltEC V 0 2 5  - 1999 "General kequirements for the Competence of Testing and Callbratton" 

10.5 40CFFW - Nuclear Regulatory Commission - Reportlng OefecSs and Non-Compilance 

10.6 MltSTD45662A (Obsolete10bsetved) 
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11.0 DATE OF CERTIFICATION AND PERiOD OF VALIDITY 

I1  .I N Shelf Life - The period of time during which the concentration of the analytels) In a properly packaged, unopened, and 
unused standard stored under environmentally controlfed and monltored conditions will remain within the specified uncertainty 
range. Shelf ilfe Is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-rnl low density polyethylene bottles. When stored under special condltions 
that minimize transplration and Instability, the shelf life can be extended past this limit. 

21.2 Explration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the Chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs With state and federal regulatory agencies' recommendations that solutton standards be 
assigned a one-year expiratlon date. 

Certification Date: March 2Bt2W3 

42.0 NAMES AND SIGNATURES OF CERTlFYING OFFICERS 

Certificate Prepared By: J o h n  Struthers, QA Administrative Assistant 

Certlfylng 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  Rabs 

195 lehigh avenue, suite 4, lakewood, nj 087Ot usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

E-mail: ivsalesQwstandards.com website: ww.bstandards.com E c e r t i f k a t e  of a n a l y s i s  
I .O inorganic Ventures 1 1V Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Pdnciples." 

DESCRIPTION OF CRM Custom-Grade 1000 yglml, Lithium in 0.1% (abs) HNO3 2.0 

Certified Concentration: 995 f 2 pg/rnL 

Certified Density: I .004 g/mL (measured at 22" C) 

The CeWM Value Is based upon the most precise method used to analyze this CRM. The following equations are used in the 
cakxiation of the certified value and the uncertainty: 

@rtifledValm(C) = (rp= mal 

Uncertainty (2) = 211-p 

n )G= hdkldualresufts 
n =  r w Y b e r a f t r e ~ n t s  
HS = 7heslrwmation d all significant estirrated errors, 
(Most c m n  am the wasfmminstrumntal meawrmmt, 
weighing dllution to v a h ,  aid the fixed wrw repotted rm t he 
M SM certificate d anaQsis.) 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confinnation of the accuracy of this C M .  

TRACEABILITY TO NlST AND VALUES OBTAINED BY 1NDEPENDENT METHODS 
C "Property of the resuf 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 ail having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NtST via direct comparison to NIST SRMs. The unceftainties for each certified value are 
reported, takjng into account the SRM uncertainty error 2nd the measurement, weighing and volume dilution errors. 

4.0 

4.i Assay Method #4 995 i 2 pglmL 
tCP Assay MIST SRM 3129a Lot Number: 000505 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 

Assay Method #2 995 f 6 pglmL 

http://ivsalesQwstandards.com
http://ww.bstandards.com
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4.2 BALANCE CACi6RATlUN - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annualy 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 MST test number is 822lZ60017-98. All analytical balances are calibrate# every 4 months by Oerhart Scale Corp. of 
South Amboy. The balances sire calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NET / NVtAP accredited calibration lab. The NIST test number is 822Q60017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calbrated YS standard 
thermometer No. 903-2680 whlch was certified in accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/?69543,217368/P14452,1762401P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceabte to NlST Identifition Nos. 92564, It9016,471047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICPIOES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. TSle result from the most sensitive 
method for each element, is reported below. Solutions tested by ICF-MS were analyzed in an ULPA-Filtered Clean Room. An 
UtPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 ym. 

GLASSWARE CAllBRAT10N - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in'the 
manufacture and quallty control of Custom Grade Standards. 

5.0 

M Te 0.05994 

!!d < 0.00060 

M < 0.00200 

!!d 7-h < 0.00200 

M Tm 0.00oB0 

P Sn < 0.00600 

0 Ti 0.00070 

0 w 0.00400 

b! u < 0.00400 

9 v o.Oo009 

M Yb < 0.00200 

k! y 0.07992 

9 Zn 0.00145 

9 cu 0.00100 M Pb < 0.00599 Q K 0.00950 &! fa < 0.01399 M Zr c 0.00999 

M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of anaiytical instruments inciuding but not limited to the fallowhg: 
ICP-MS, JCP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection knit and llnearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THE REFERENCE MATERIAL 

8.0 

9 .o 
10.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCOMENTATION 

10.1 IS0 9001:2000 Quality Management System Ragistrath - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SSCC) 
Dutch Council for Accreditation (RVA) 
Entiiad Mexicana de Aweditacion, a.c.(EMA) 
Members of IQ Net Internatlanai Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&E), Belgium (Avinter) , Brazil (FCAV), Canada (QMI). Hang Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sit), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEM), Norway (NCS), 
Poiand PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switrerland (SQS) 

- Chemical Testing - Accredited M U  Certificate Number 883.01 

'l0.3 ISOAEC Guide 34 - 2000 "General f l8qUir~nents  for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognltion Agreement Partners: 
Australia (NATA), Austria (BrnwA), Belgium (BELTEST) (BKO-OB€), Canada (SCC), Chinese Taipei (CNIA), Czech Repubtic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), ltaly (SIT) 
(SINAL), Japan (JAB) (JNW), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Productlon and Utillzatlon Facllitles 

10.2 ISOIIE& 97025 - 1999 "General Requlrements forthe Competence of Testing and Calibration" 

10.5 1OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

1O.a MlL-STD-46662A (ObsoleWObserved) 



0.10390 11.0 DATE OF CERTiFlCAflON AND PERIOD OF VALIDITY 

11.1 N Shelf tlfe - The period of t h e  during which the concentration of the analyte(s) in a property packaged, unopened, and 
unused standard stored under environmentally controlfed and monitored conditions will remain within the specifiid uncertainty 
mange. Shelf life is llmited primarily by transplration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (PSPO1020) of chemically-stable solutions performed at Inorganic Ventures I N Labs Indicate a CRM 
shelf-l-iife of four years for solutions packaged in 500-mt low density polyethylene bottles. When stared under special conditions 
that minimize transpiration and instability, the shelf life can  be extended past this limit. 

11 -2 Explration Date The date after which 8 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 V i ,  
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 12, 2003 

Expiration Date: 
01~20P5 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervjsor 

Certifying Officer: Paul Gaines, Chemist. Senior Technical Director 
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(0 2000 SPEX CertiPrep, Inc. 
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This Certified Refemnce Material has been prepared and certified undcr an IS0 9001 system consistent With the follow& 
guides: 
Ouidc To The Expression Of Uncertainty In Measurement 1995 
EURA-CRAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production o f  r e f a c t  materials. 
IS0 Guide 170s: Certification of reference materials, general and statistical principles 
IS0  Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
UCIci12-2000: GPidelincs for the requirements for the competence of reference maldals producers 
ISOflREMco N280 
Material Source: 
AI1 analytes and matrix materials are obtained and verified by SPEX CertiPrep from pn-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all m a t e r a  used in the preparation and t d o g  of 
SPEX CertiPrep CRMs are tracked and documented. For M e r  bformation con- CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than Ebe purity of the 
original-matrix solutioa If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as 8 spike or witfr a spike, again with 
appropriate c o m p t i i i l i ~  considerations. All solutions should be thoroughly mixed, by shaking, prior to txse and never 
pipetted directly finm the bottle. All surfaces that come in contact with tbc solution must be tboroughfy clea~ed and 
leached prior to use. Dilutions should be performed only with Class A vofumetrk glasswara. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. AII materials, equipment, 
analytical instrumentation and personnel have beerr qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rhsed bottles, and CJass A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2, Random, replicate samples of the finat, packaged material have been analyzxd fat the 
certified values by procedures cQllsistcnt with the intcaded use of the CRM, 
The mdmmtical expression k,=& is employed to determine the sampling size 
S relative standard deviation in % for one component of the sample. (it. The sub-sampling uncertainty) 

k, ~ mass of sub-sample necessary to ensure a relative sub-sampling m r  of 1 % (68% confidence level) 
determination 
Statistical estimator and Confidence limits: 
The C e r t i f e d  value ‘x’ listed on the revem of this document iS at the 95% Ievcl of confidence and can be -sed as 
x X+/-U where X =Tme d u e  (Labcfed value), u- Expanded uncdnty 
UmtrU, where k=2 is the co~cragc 
U, is obtainad by combining the individual clement standard uncertainty components q a a d  u, ~ Z U ?  
Certification Trsveler Report: 

the lot number of this CRM. For mer iaformaton contact CRM Sdes. 
Legal Notice: 
SPEX Cerlipnp refcrcnce materials an not for any cosmetic, drug or household apptica!ion and are to be used oaly by 
qualified individuals who me trained in appropriate procedures. No claims against SPEX CertiPrep, hc. of my kind 
whatsoever, whether based on breach of w m t y ,  alleged negligence, or otherwise, with res* to this RM shan be greatts 
thaa the purchase price. In no event shall SPEX CtrtiPnp, lac. be liable for any loss of profits or my incidma spew or 
consqucIltia~ damages. 

ASTM Guide D6362-98 

- tbc Sub-sampliag mass 
a single 

- 

at the 95% confidence level 

certified values rcporttd were derived fiorp Traveler Report (Spa Catiprtp’s traceability documentation) identified by 

a 
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Matrix: H20 

This ASSURANCE @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be 
employed in USEPA, ASTM and other methods relevent to the certified properties listed below. 

I ~ i r  -+. 

'= i 4 C l - h . .  

Certified Value: 997 mg/L ; , i : x  
Uncertainty Associated with Measurement: +/- 3 mg/L 

G l # b +  
Certified Value is Traceable to: NIST SRM 3 ] 82 

certified value listed is the average of values obtained by classical wet assay and Ion Chromatography 

Ti0 0 io 3 

The CRM is prepared gravimetrically using high puritysodium Chloride Lot# 004723 . The 
ZIIlaly SiS. 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 997 mg/L 
+ ; I !  Method: Gravimetry: Precipitation using AgN03, filtering, drying and weighing as AgC1. 

Instrumentation Analysis By Ion Chromatography:997 mg/L 

: - . ,  

Uncertified Properties: I 
Trace Ionic Impurities in the Actual Solution via IC Analysis: 

Element mg/L Element mgL 
F 4.05 Br 4 . 1  
Po4 Q.05 NO3 4.1 
so4 C0.05 NO2 4.2 

Balanccs are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertaint). 
of measurements and other effects, such as transpiration losses, for a period of one yea 
date of certification. This guarantee is valid only when the material is kept tightly cappea ana 
transDorted and stored under laboratory conditions. . _ .  

Q 2000 SPEX Certihep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 900 I system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifying Uncertainty m Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Qualiw system gaidehes for the production of reference materials. 
IS0 Guide 17025: Certification ofreference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NlST Technical Note 1297 
LAC-G 12-2000: Guidelines for &e requirements for the competence of reference materials producers 
ISO/REMCON280 
Material Source: 
AI1 an-s and matrix materials are obtained and verified by SPEX CtrtiPrep fmm prcqualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of at[ materials used in the preparation and teSting of 
SPEX Certiptep CRMs arc tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
P r h q  usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solutioa Ifaution is re@red the diluent must be compatible with all certified analytcs and contain 
stabilizers appropriate for &G period of intended use, The CRM can a?so be used 85 it spike or with a spike, agah with 
appr0priat-c compatibility considerations. AU solutions should bc thoroughly mixed, by M n g ,  prior to use and never 
p i p ~ w  dirtctly h m  the bottle, AI1 surfaces that come in coneact wi.th the solution must be tboto~ghly clea~ed and 
kched prior U use. Dilutions should be pdomed only with Clsss A volumetric glasswnrc. 
Metbod of Preparation: 
C ~ ~ U I  hboratory procedures and techniques have been used thtougbout the preparation. All materials, equipment, 
analytical instrumentation and pcrsonnei have b a n  qualified prior to we. The hjghcst purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware haw been used in all prepmtion~. 
Homogeneity: 
The Homogeneity o f t h e  CRM has kea confirmed by procedures consistent with EO guide 17025,lSOIREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed fw the 
certified values by procedures consistcat with the iutendad use of the CRM, 
The mathematical exps ion  &=s% is employed to determine the sampling size 
S relative standard deviation in % for one cornponcnt of the sample. (it. The sub-sampling uncertainty) 
m -the SnbSampb8 mass 
ks E mass of sub-sample necessary to ensure a relative sub-sampling crror of 1 % (68% confidence level) in a single 
dettrmination 
statistical estimator and Confidence limits: 
The c&bd value 'x' listcd 00 the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U- Expanded Uncertainty 
W@ whcre k=2 is the coyerage factor at the 95% co~dence h e 1  
U, 5 obtained by combining the individual clement SWIM \mcertainty components UL and u, qlh? 
Certification Traveler Report: 
AD certified values reparted w e e  derived f h g ~  Traveler Report (Spex CertiPrep's traceabiIity documentation) identified b' 
the lot number of this CRh4, For frrrthar information contact CRM sides. 

SPEX CertiPrcp reference merials M not for any cosmetic, drug or household application and are to be used only by 
qWf ied  individuals who arc trained in appropriate procedures, No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, wbetber based Q L ~  b c b  of wananty, alleged negligence, or otherwise, withmpect to this RM shall be mta 
than the  pwchase price. In no event shall SPEX CertiPnp, Inc. be liable f i r  any loss o f  profits or any incidtntal, special or 

.. 

Legal Notice: 

conseQuentid damages. 
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Catalog Number: A S - N O ~ N ~ - ~ Y  Lot No. 7- 158VY 

Description: 1000 mg/L Nitrite-N 
Matrk. H20 

Certified Value: 1001.5 mg/J, 
Uncertainty Assodated with Measwenrent: 
Certified Value is Traceable to: 

+/- 3.0 rngh 
SPEX CRM 0902 

The CRM is prepared gravimetrically using high purity Sodiurn Nitrite Lob# 0791R . The 
certified value listed is the awragc of values obtained by classical wet assay and Ion Chtomatogr@y 
analysis. 
Refer to side 2 for delab of mt4gU1Pewnt uncertah~es. 

Classical Wet Assay: loOomg/i, 
Method: Titration witb KMN04 that was standardized against Sodium Oxdate NIST S W  40h 

Instrumentation Analysis By Ion Chromatography: 1003 mg/L 

Uncertified Properties: 

Br 4 0  NO3 e40 
c1 QO PO4 4 8  
F 4 . 4  SO4 4 . 4  

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 apd 0 t h ~ ~  
This CRM is guaranteed stable to +/-0.5% ufthe d a d  concentration inclusive of uncertabty 
of measuremeats and other e m s ,  such as transpiration losses, for a period of one year fian the 
date of ccstificatioa. This guarantee is valid only whm the material is kept tightly capped sud 
transported and stared u n k  laboratnry conditions. 

MAR - -  2 ~ 4  . certif~ing officer: /V- U e a  Date of Certification: 

Q 2000 SPEX CertiPrG, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 9001 ystem consistent with the foUming 
guides: 
Guide TO i h e  Expression Of Uncertainty la Measurement 1995 
EURACHEM/CITAC Guide: QuantQing Uncertainty in Analytical Mcasurerncnt - Second E d i t h  
ASTM Guide D6362-98 
I S 0  Guide 34: Qualiw system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of rcfcreace materia4 generat and statistical principles 
IS0  Guide 3 1: Contents of cutificates of reference materials 
NIST Technical Note 1297 
UC-Gl2-2000: Guidelines for the requirements for the competence of reference materials producers 
IsotREMco rn80 
Materid Source: 
AI1 tudyte~ and matrix materials are obtained and verified by SPEX Certiprep from prt-qualified vendors as per IS0 9000 
gublines. Vendor identifications are proprietary, however sources of ail materials used in the preparation and testing of - 
SPEX CertipreP CRMs zvc trackad and documtoted. For fivther hfonnhon contact CRM Sdu. 
Instmctions for Use: 
Primary usage of this CRM is in neat form or diluted s d y  with matrix of a pusty at or &re- than the Prnity Of th8 
o @ d  matrix solution. Ifdihtjm is required the diluent must be compatible with dl certified d y t c s  and contain 
stabilizsrs appropriate for the period of intended use. The CRM can a h  b wed as a spike OT with aspike, again with 
appropriate compatiiility considdons. All solutions &odd be thoroughly mixed, by shaking, prior to use and 
pipetted directly fkbm the battle. All surfaces that came in contact with the solution must be tbotoughly cleaned and 
hchtd prior to ttsc. Dilutiom should be pdomed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory proccd~ro and techniques haye been used h g h o u t  thv prcparaticm. All materials, equipmen$ 

daublc deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all pmparatio~. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procdurcs consistent with IS0 guide 17025, ISo/REMCO N280 
and ASTM D6362-98 Appendix %2. Random, replicate samples of the final, packaged material have been anlilyzed fur .the 
Certified values by procedures consistalt WEth the intended use of the CRM, 
The mathematical expression k , d n  is employed to dGtcnnme the sampling s b  
S relativC standard deviation in % for one component of the sample. (ie. The sub-sampling unccrtamv) 
rn = t)N: subslunplingmass 
ks 
determination 
Statistical estimator and Confidence b i t s :  
?he Certifcd vahle 'x' listed on the reverse of this document 
X * %+/-U where X =True vduc (Labeled Value), Up Expanded uncataby 
U=ku, where b 2  t the cov#age factw at the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty components qand U, b? 
CertifScstion Traveler Report: 
All d e d  values reported were derived &om Traveler Report (Spex CertPrep's traceabl'lity documentation) identified by 
the lot number of this CRM. For Wcr information contact CRM Sales. 
Legal Notice: 

~ r t i f f e p  reference materials are not for any cosmetic, drug or household application and me to be LI& only by 
qualified individuals who arc mined in nppropriate procedures. No claims against SPEX CertiPrep, lnc. of any kind 
wbatsoevcr, whether based h a &  of warranty, alleged negligence, or otherwise, with respect to this RM shall be gas 
than the purchase price, In no went shall SPEX Ctrtihep, Inc. be iiablt for my loss of pro& or any hcjdtntal, special, or 
cwstquehthl damages. 

insbumentation and personnel have been qualified prior to use. ?be highest Pvrity acids applicabh 18 megohm, 

of subsample necessary to ecuu~r a relative sub-sampling error of 1% (68% confidence level) fa a Sin& 

at the 95% level of confidence and can be expressed aS - 



Catalog Number: AS-BR9-2X/2Y Lot No. 27-128AS 

Description: 1000 mg/L Brorn.de 
Matrix : €320 

This ASSURANCE @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be 
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. 

Method: Precipitation using Silver Nitrate, filter: dry and weigh as AgBr. 

Instrumentation Analysis By loa Chromatography: 1004 m.g/L: 

Uncertified Properties: 

Trace Ionic Impurities in the Actual Solution via IC Analysis: 
Ion mg/L Ion 

c1 <I s o  NO3 4.05 
F e0.02 PO4 c0.20 
NO2 co.05 SO4 a.05 

Balances are calibrated regularly with weight sets traceable to MST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% o f  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: m d  SUN - - m4 Date of Certification: 

Certified Value: 1003.5 m@ 
Uncertainty Associated with Measurement: +i. 3.0 mg/l, 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Sodium Bromide Lot# 01 7400 . T'be 
certified value listed is the average of values obtained by classical wet assay and Ion Chromatograpby 
analysis. 
Refer to side 2 for details of measurement uncertainties. 

EJ'JST sm 3 184 

1 p:  Classical Wet Assay: 3 003 m e :  i l ! !  

e 2004 SPEX CertiPrep, Inc. 

http://Brorn.de


010399 
This Certified Refwcncc ?&terial bas been prepared and certified under an 1sO 9001 system consistent with the f o u w b g  

Guide To The Expression Of Uncertainty In Measurement 1995 

ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for h e  produdan of refmnu materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principks 
I S 0  Guide 3 1 : Co~tex~ts of certificates of refwence materials. 
MST Technical Note 1297 
DAc412-2000: Guideba for the requirements for the competence of reference materials producen 
~So/REMcx) N280 
Material Source: 
All mdytes and matrix matcriats arc obtained and v d k d  by SPEX CertiPrep from prc-qudifitd vendon 8s pcr IS0 PO00 
guidelk. Vendor identifications are proprietary, however sources of dJI materials used h the preparation aad tsting of 
VEX Cwtiprep CRMS an tracked and doctzrncntd For furtbcr information contaa CRM Sales. 
hstrPcti0ns for use: 
Primary usegc of this CRM is in neat form OJ diluttd scriaUy with matrix of a purity at or greater than tbc p w  of the 
original matrix solutiou. If dilution is required the diluent must be compatible with all certified ~4- and contain 
stabilizas appropriate for tbe pujod of intended use. The CRM can dso tx used as a spike or with a sgkq @ With 
appropriate compmiility considtsab'ons. AZI solutions &odd be thoroughly mixed, by shaking, prior to use d 
pipetted d h d y  from the bottle. AU strrfaccs that come b contad with tbe solua'm must be thoroughly cfeaatd ?md 
h r b d  prior to use. DirutionS should be ptsformed only with Class A volnmetnc glesswan. 
Method of Preparation: 
CIW laboratwy procedures and techniques have been used thrbughout the preparation. All materials, cquipCrrent, 
ar~dytkaf inStnrorientdon and personnel bave been qualified p r h  to asc, The highest purity acids appEcable, I8 megohm, 
double deionized water, acid-ltacbed tiplc-rinsed bottles, and CJsss A glwwarc have been used in all pmpdons .  
Horn og eneity: 
Thc Homogeneity of the CRM bas been confirmed by procdww csnsistcnt with IS0 guide 17O2$, ISO/REMco N280 
and ASTM D6362-98 Appcbda X2. Random, repIjcate samples of the fioal, packaged material have been rsnalyted for the 
certified v h e s  by procedures constktmt witb the htcndtd use of the CRM. 
The mathematical expression kdrn is employed to determine the sampling sb 
5 rdativc standard deviation in 94 for one component of the sample. rx. The sub-sampling uncca?akty) 
rn = the sub-sampling mass 
k= mass of sub-sample necessary to ~lsure a relative sub-smpling cmr of I% (68% confidence kvcl) b a siagk 
determination 
statistical estimator and Confidence U d t s :  
The ctrtified vaJue 'x' listed on tbc reverse ofthis document js at thc 95% Icvcl o f  confidence and can be cxprcsstd as 
X x+/-U wbcrc X =True value (Labeled Vduc), W= Expanded unccrtaiaty 
U..dra, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining &e individual element standard unwkibty conponenk q md ur *ut 
Certification Traveler Report. 
Afl certified values r e p o d  wen dcrived from Traveln Report (Spa C#tiPrep's traccsbiGty documentation} identified by 
&e lot number of thjs CRM. For further hfonn&on contad CRM Saks. 
Legd Notice: 
SPEX Certiffep reference materials arc not for any cosaeti~, drug or household applicaa'on and are to be used ody by 
qualified individuals who me trained m appropriate procedures. No cleims 2gainst SPEX CertiPrep, lac. of any kind 
whatsoever, whether based 00 b r e d  of wananty, deged negligence, or otbenuisc, with rcspbct to this RM shall be gnatet 
than the purchase price. In DO EYCM shall SPEX CwtiPnp, be. be li&ble for any loss of profits or any incidenN sp- or 
consequential damages. 

*. < guides: - ?  

EWRACHEU/CTTAC Guide: Quantirjtiag Uncertaiaty in Aoalfi'caf Measurement - Second Edition ,. . - 

- 

203 Norcross Avenue Metuchen, N) 08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 CRM5alesQspexcsp.com www.spexcsp.com 

http://CRM5alesQspexcsp.com
http://www.spexcsp.com
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Matrix: H20 

Refer to side 2 for d e w  of measwemeat uncertahties. I -= 
Classical Wet Assay: 1004 mg/L 
Metbod: Precipitate using Nitron A&&, filter, dry and weigh as C20H16"03 

II Instrumentation Analysis By Ion Chromatography: 1003 mg/L 

Trace Ionic Impurities in the Actual Solution via IC Adydis: 
Ion mg/lt Ion m f l  

Br 4 . 5  NO2 4 . 2  
c1 4 . 2  PO4 d . 0  
F 4.05 SO4 4 . 5  

I Balances am calibrated regularly with weight sets traceable to MST #328S6, #32857 and 0th- 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
ofmcasurancnts and other effkts, sucb as transpiration losses, far a period of one year L-- 
date of d a t i c m ,  This guarantee is valid dly when the material is kept tightly cappr;u UIIU 

- 
Q 2000 SPEX CertiPre, Inc. 



010401 
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Catalog Number: AS-PO4P9-2my Lot No. 7-145vy 
Description: 1000 mgL Phosphate-P 
Matrix: H20 

This ASSURMVCE @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography instrumentdon. It can be 
employed in USEPA, ASTM and other methods relevent to the certified properties listed below. 

Certified Value: 998 mg/L 
Uncertainty Associated with Measurement: +/- 3 mg/L 
Certified Value is Traceable to: MST SRI'vi #3 18b 
The CRM is prepared gravimetrically using high pUrityKH2P04 Lot# V35142 .The 
certified value listed is the average of values obtained by classical wet assay and Ton Chromatography 
analysis. 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 998 mg& 
Method: Precipitation using Magnesia Mixture. Filter, ignite, and weigh as Mg2P207 

Uncertified Properties: 

Trace Ionic Impurities in the Actual Solution via IC Analysis: 
Element mg/L Element mgAJ 

F 4.2 NO3 <OS 15 

- Cl <3.0 Br a . 3  

NO2 4 . 3  so4 <os 

Balances are calibrated regularly with weight sets traceable to NlST #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 

Date of Certification: Certifiingofficer: JZ). &PAC- 
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This Certified kfennce Material has been prepared and certified under an IS0 900 I system consistent With the folfowb 
guides: 
Guide To 'The Expression ofuncertainty In Measurement 1995 
EURACHEh+lCITAC Guide: Quantifying Uncertainty h h a l f l i d  Measurement - Second Edition 
ASTM Guide W362-98 
IS0 Guide 34: Quality system guiddines for the production of reference materials. 
IS0 Guide 17025: Certifimtion of rcfwence materials, genera1 and statistical principles 
IS0  Guide 3 1: Contents of d c a t e s  of refertnce materi~ls 
MST Technicat Note 1297 
ILAC-G12-2000: Guidelines for tbe requirements for the competence of reference materiafs producers 
ISO/REMCO N280 
Material Source: 
All ar~dy&~ and matrix materials are obtained and verified by SPEX CertiPrep fiom pre-qualifitd vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of ali materials used in the preparation and teSting of 
=EX CertSrep CRMs are tracked and documcnkd. For furlher information contact CRM Sales. 
b h c t i o n s  for Use: 
Primary usage of this CRM is in neat foxm or d i h d  seriaUy wid^ matrix of s purity at or greater tbgn the purity of the 
original matrix solutior~ If dilution is required the diluent must be compatible with a11 terrified anaim and contain 
stabilizers apppriate for the pariod of intended use. The CRM can at0 be used as a spike or with a spike, @with 
approPriate compatiility c o n s i d d a .  All solutions s h d d  be thoroughly maws?, by shaking, prior to PSC and l l ~ ~ c t  
pipetted d i y  from the bottle. All SIVfBces that come in contact with the solution must be tboroughfy cleaned d 

Method of Prepsratim: 
Clean ~aboratory procedures and techniques have bccn used throughout the preparation. A11 materials, equ@nent, 
mdfical inStrumentation and personnel haw been qudified prior to use. The high& purity acids appkable, 18 mqohm, 
double deionized mer, acid-leached triplerinsed bottles, and Clam A glasswan have been used in ail prepdoas. 
Homogeneity: 
The Homogeneity of the CRM has bcm confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO "280 
and ASTM D6362-98 
cmtif5ed vdues by procedures consistat with the intended use of the CRM. 
The mathematical expression k&n is employed to detmame the ssmpling si# 
S = relath standard deviatim in % for ono component of the sample. (ie. The sub-sampling u n c e d t y )  
m = the sub-sampling mass 
km mass o f  subsample necessary to ensm a relative sub-sampling m r  of 1% (68% confidence level) in a single 
dttenainatiun 
Statistical estimator snd Confidence limits: 
The certjfhd value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X - x+/-U when X = h e  value (Labeled Vafue), U- Expanded uncertainty 
urka, where lr2 is tbe coverage factmat the 95% confidence k n l  
k 
CeMcation Traveler Report: 
AR #rtified values rcported were derived from Trawler Report (Spa, CutiP~p's traceability docurnentation] identified by 
the lot number of this CRU For further infwmation contact CRM Sales. 
Legd Notice: 
SPEX CertiPnp rd'ct materials are not for any cosmetjc, drug or household application and me to be usbd O ~ Y  by 
qualified mdivjduals who arc trained fn Bppropriate proctdares. No claims against SPEX CutiPrep, hc. of any kind 
whatsoever, whether based a13 bra& of wma~~ty,  alleged negligeace, or otherwise, with .respect to this RM shall be peata 
than the pmrhase price. In no went shall SPEX c e r t i p ,  Inc. be liable fix any loss of profits or any incidental, s p e d ,  or 
consequential damages. 

pior to u c .  Dilutions should be pcrforxncd only with Class A volumetric glassware. 

X2. Random, replicate samples of the final, packaged material have been analyzed for the 

- 

obtained by c~nbining &e individual element standard uncntainty cOmpOncntS 4 md u, 



010404 

Catalog Number: AS-SCMS~-~X/~Y 
Dew rip tion: 
Matrix: H20 

Lot No. 27-98AS 

1000 mgL Sulfate-s 

This ASSURWCE @catifid reference material, CRM, is intended primarily for use as a 
caliiration standard or quality control standard far Ion Chromatography inshnnnentation. It can be 
employed in USEPA, ASTM aad other methods relevant to tbe certified properties listed below. 

Certified Value: 1000.5 mg/L 
Uncertainty Associated with Measurement= +I- 3.0 mg/L 
Certified Value is Traceable to: MST SlRM 3181 

"%e CRM is prepand gmvimetrically using high purjty Potassium SuIfak Lat# X.34146 . Tbc 
certified value listed is the average of values obtained by clessical wet =say and Ion chromatograpby 
8IlalySiS. 
Refer to slde 2 for details of measurement uncertainties, 

Instrumentation Analysis By Ion Chromatography:1003 m a :  

Uncertified Properties: 

Trace Ionic Imparities fn tbe Actual Solutioa via IC Analysis: 
lorn lngL 100 men, 

Bt 4.03 NO3 a03 
cl 4.03 Po4 4.36 
F a.02 
No2 4.03 

Bdances are caljjated regularly witb wdgbt sets traceable to NlST #32856, #32857 and o m .  

of measurements and otba effects, sucb as transpidon losses, fur a period of one year bmn tbt 
date of certification. This guamtee is valid onfy when the mated is kept t@t& capped and 
transported and stored under laboratory conditions. 

This CRM is guaranteed stable to +/4.5% of &e certified coxlcentratjon iaclusive of uacestataty 

Date of Certification: 

0 2004 S E X  CertPrep, lnc. 
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Thb Cutified Refercncr Material has been prepared and certified under an is0 900 I system consistent with the f0110wbg 
guides: 
Guide TO 'he Expression Of Uncertainty La Measwment 1995 
E U R A W C n A C  Guide: Quantifying Uncertainty in halyticd Measurement - Sccosd Edition 

IS0  Guide 34: Quality system guidelines for the productioa of reference materials. 
JSO Guide 17025: Certification of reference materials, general and statistical pr'mcipks 
IS0  Guide 3 1 : Contents of certificates of reference matttiaIs 
MST Technical Note 1297 
ILAC-012~2000: Guidelines for &e requirements for the competence of reftrence rnaterizls prodU#rs 
fSO/REMCO N280 
Material Source: 
An anat>rtes and matrix materials are obtained and verified by SPEX cutipmp from pre-qual%& vendors as p u  IS0 PO00 
gukiehes. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX Cestiprep C M  am tracked and documented. For further bfomatibp contact CRM Saks. 
Lnstrnctiona for Use: 
Primary usage of this CRM is m neat form or diluted s d y  with matrix of a puriv at or greater than &e puriv of thc 
original m e  solution. If dilution is m4uired tbc diluent mwt be compabilc: with all cdfied andytes and contain 
stabiliztrs appropriate for &e period of intended ust. The CRM can also be used as a spike of witb a spike, again witb 
appropriate compatibility copsideratjons. AU solutions should be thoroughly mixed, by shaking, p r h  to use and mvtt 
p i p e a  directly fiom &e bottle. All dates that come in contact witb tbe solution must be thoroughly c l m d  and 
Ieached prior to use. Dilutions should be performed only with Class A volumctn'c glassware. 
Method of Preparation: 
Clem laboratov procedures and techniques have been ued throughout the p r e p a m h ~ .  A11 materials, equipment, 
analficd 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 gIass~~are have been used in all preparations. 
Homogcn eity : 
The Homogacity of the CRM has been confkmcd by procedurts consistent with I S 0  guide f 7025, ISO/FEMCO N280 
and ASTM D6362-98 Appendix X2. Random, repticate samples of the final, packaged material have been analyzed for the 
c d f i t d  values by ptoccdwes consistent wj& ibe htwded use ofthe CRM. 
Tho mathematical nrpression &=s2m is employed to determine the sampling site 
S = rckithe standard deviation in % for one component of the sample. CK. The sub-sampling unccrtabty) 
m - the sub-sampling mass 

dctcnningtim 
Statistical estimator and Confidence Emits: 
Tbt ccrtificd v a t  %' listed 00 &e fcvmc of this document is gt the 95% level of confidence and can be cxpresstd as 
X = %+/-U whtn X ~ T I u ~  value (Labtled Value), Urn Expaadd ~ ~ r r t a i n t y  
U-ku, where ke2 is the covaagc factor at tbe 95% confidence level 
14 iS obtained by combining &e individual element standard uncertainty components u b  and up &' 
Certification Traveler Report: 
AU certified ualuts repwted werc derived from Traveler Report (Spa Certiprcp's traceabi2jty documeDtation) identified by 
the lot number of this CRM. For fcrrther infomation contact CRM Saks. 

SPEX CertiPrep refcrcncc materials arc not for any cosmetic, drug or household application and are to be used only by 
qualified individuds who me trained in 8ppmpriatc p r o c e h .  No claims against SPEX Certiprcp, lnc. of any kiad 
whatsoever, wbcOba bmd on breach of w m t y ,  alleged ncgligtnce, or otherwise, wiihmpcct to this RM shall be grc;.at# 
than the purchase price. In no event shall SPEX Certiprtp, be. be liable for my loss of profits or any incidental, s p a ,  or 
consequential damages. 

ASTM Guide D6362-98 

= miss of sub-sample necessary to ensure a relative subsampling error of I Yo (68% confidence kvel) in I singk 

- 

Legal Notice: 

* 203 Norcross Avenue Metuchen, Nj 08840 USA 
732-549-71 44 1-8004AB-SPEX Fax: 732-603-9647 CRMSales@spexcsp.com ww',spexcsp.com 

mailto:CRMSales@spexcsp.com
http://ww',spexcsp.com
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Catalog Number: ICMIx2- 100 Lot NO.: 25-145AS 
Description: 
Matrix: H20 

IC Instrument Check Standard 2 

This ASSURANCE @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be 
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. 

The CRM is prepimd from high purity single ion concentrates of individual elements using 
C h s  A laborat&y ware to give precise concentration. 

Refer to  side 2 for details of measurement uncertainties. 

Instrumental Analysis by ION Chromatography: 

Analyte Labeled Measured NIST 

F 100 100 3183 
Cl- '200 200 3182 

N 0 i  400 402 3185 
€Poi2 600 600 3186 

(mg/L) (mg/L) S M  

Br' 400 399 .3 184 

I SOi2 400 399 3181 

Spex Reference Multi: Lot #IC6-77VY 

3alances are calibrated regularly with weight sets traceable to NISIZYfs 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single component exceeding +I- 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. . 

Q 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified wder an IS0 9001 system consistent with the followbg 
guides: 
Guide To * h e  Expression Of Uncertainty La Measurement 1995 
E W W W A C  Gu&: Quantifying Unmtainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality system guidelines for the production of rcfmnce matetiah. 
IS0 Guide 17025: ctrtification of refercnce materials, general and statistid prhciptcs 
I S 0  Guide 3 1: Contents of certificates of refmnce materials 
MST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materia producers 
ISO/REMCO N280 
Material Source: 
All anaiytCs and matrix materials are obtained and verified by SPEX CKtiPtep from prc-cpalified VCCI~OK as per IS0 9000 
guidelines. Vendor identifidms are proprietary, however sou’fces of all materials used in the preparation and t-hg of 
SPEX CertiPrep CRMS are tracked and documented. For further infomatian contact CRM Sales. 
I[nstructions for Use: 
Primary usage of this CRM is m neat form or diluted seriatfy with matrix of a purity at or greater than tbc ~IZ&Y of the 
original matrix solution. If hiution is required tbe diluent must be cornpatile with all certified andm and contain 
stabilizers appropriate for the pcriod of intended use, The CRM can also be used as a spike or with a spike, again with 
appropriate compmiility c~nsidesatians. All sohtions should be thoroughly mixed, by shaking, prior to we and never 
pipetted directly fibm the bottle. A13 flufacGs that come in contact with the solution must be tborou@.ly ckaned and 
leached prior to psc. Dilutions should be perforaaed only with Class A volumctric glassware. - 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
anawcal instrumentation and pcrsonntl have been qualified prior to use. me highest purity acids applicable, 18 megohm, 
double deionized water, acid-lcached triplerimed bodes, and Class A gIasswatc have been used in all prepdonso 
Homogeneity: 
The Homogeneity of the cRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the finat, packaged material have been analyzed for the 
certified values by procedurts consistent with the inkend4 use of the CRM, 
The mathematical cxpssion k&n is employed to detmnhc the sampling o h  
S relative standard deviation in % for one Gomponwrt of the sample. (ic. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k It mass of sub-sample n e c e s q  to ensure a relative subsampling error of 1 % (68% confidence Icvel) m a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘xi listed op tbc reverse of this document is at the 95% level of confidence and can be expressed BS 

X - x+/-U where X =True value (Labeled Vslue), U= Expanded uncertainty 
ueka, where k2 is the COVCJBSC factor at the 9S% confidence Ievci 
% 
Certification Traveler Report: 
AU certified values reported w m  derived from Traveler Report (Spa CcrtiPrep’s tracdility documentation) identified by 
the lot number of this CRU For frather informaticm contact CRM Sales. 
Legal Notice: 
SPEX CtrtiPrep reference materials m not for my cosmetic, drug or household application and are to be used only by 
qualified mdividuab who me trained in appnqxiate pmdurcs. No claims against SPEX Ctrtihep, hc.  of any kind 
whatsoever, whetbcr based breach of w m t y ,  alleged negligence, or otherwise, with .mpt to this RM shan be sre* 
than the ptuchasc price, In no went shall SPEX CertiPrep, Inc. bc tiable for any lass of profits or any incidental, spes or 
cOasequcntia~ damages, 

. 

0 

- 

obtained by combining the individual element standard uncertainty components uk md U, ~ Z U ?  

’ 

I IS09001 1 
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M U M :  Fisher Scientific TO: Extension PAGES: 2 

N a m e  & Grade: 
SODIUM NITRITE, A . C . S ,  
Catalog Number: S347 
Lot Number: 944033 
P . 0 . I  Other Customer ID: 

Date of TestingIMfg: 07/14/94 

This is to certify that u n i t s  of the above mentioned l o t  number were 
tested a n d  found to comply with the specifications of the grade listed. 
The following are the actual analytical results obtained: 

APPEARANCE 
ASSAY 
CALCIUM IN % 
CHLOR I DE 
FLUORIDE (F) 
HEAVY METALS 
IDENTIFICATION 
INSOLUBLE MATTER 
I RON 
POTASSIUM 
SULFATE (SO41  

PASS/FA I L 
% 
w 
% 
PPM 
w 
x 
w 
x 
% 

PASS-WHITE CRYSTS WIYEL TINT 
99.5000 
0.0030 
0.0020 
0.400 
0.0003 
PASS 
0 IO020 
O,OOO30 
0 I00100 
0 IO020 

Approved by: Frederick H. Turk ,  Or Edgar E. Hess, 
FL Analytical QA Supv. BPF Analytical QA Supv, 

Date : 07/ 18/94 (Signed and d a t e d  original i s  on f i l e )  

NOTE: The d a t a  listed is  valid fo r  all package sizes of t h i s  l o t  of 
p r o d u c t ,  expressed as a extension of the catalog number l i s t e d  above. 
I f  there are  any questions with this certificate, please call 
Steven P. Davis, Analytical QA Manager, at (201) 703-3149, 

Ref. No. S347. ,944033. B1. Location: FL 



0 1 0 4 1 0 1001 West Saint Paul Avenue 
Milwaukee, WI 53233 USA 

Tel.: 800-558-9160 (414) 273-3850 
Fax: 800-962-9591 (414) 273-4979 

e-mail: aldrich@sial.com 

Certificate of Analysis 
SOUTHWEST RESWCH INST 
DANNY RAMIREZ 
6220 CULEBRA RD 
SAN ANTONIO TX 78238 

PRODUCT NUMBER: 236527-5006 

PRODUCT NAME: SODIUM 
A.C.S. 

FORMULA: NAHC03 

APPEARANCE 

TITRATION 

ICP ASSAY 

INSOLUBLE MATTER 

CALCIUM 

CHLORIDE 

IRON 

HEAVY METALS 

POTASSIUM 

MAGNESIUM 

AMMONIUM 

PHOSPHATE 

CALCIUM, MAGNESIUM 
R203 PRECIPITATE 

a 

PO NBR: 1306863 

LOT NUMBER: 15308EI 

HYDROGENCARBONATE, 99.7+%, 
REAGENT 

FORMULA WEIGHT: 84.01 
1 

WHITE POWDER 

100.3 % (WITH HCL) 

CONFIRMS SODIUM COMPONENT 

0.001% * 
0.0050% 

0.0014% * 
< 0.0001% * 
c5PPM (AS PB) * 
<0.0020 % * 
0.00025% 

<5PPM * 
<0.001% * 

& 0.016% * 

CONTINUED ON NEXT PAGE 
ALDRICH CHEMICAL COMPANY 
DAVID SWESSEL 
JANUARY 5, 2001 

Sigma-Aldrich, Inc. warrants that its products conform to the information contained 
in this and other Sigma-Aldrich publications. Purchaser must determine the 
suitability of the product(s) for their particular use. Additional terms and conditions 
may apply. Please see reverse side of the invoice or packing slip. 

Aldrich brand products are sold exclusively through Sigma-Aldrich, Inc. 

Organics and lnorganics for Chemical Synthesis. 

We are Committed to the Success*of our Customers through Science, Technology and Service. 

mailto:aldrich@sial.com


Sodium carbonate, e 

Test 

IS primary standard, W.95-I UU.OSO!O (dried basis) 

Stock Number: 33377 
Lot Number: L06M34 

Limits Results 

Assay (dried basis) 
Inwlu ble 
Loss on heating (28S'C) 
C-h 1 ori de 
Nitrogen compounds 
Phosphate 
Silica 
Suifbr compounds 
NH4X-I precipitate 
Potassium 
Calcium 
Magnesium 
Heavy iiietals (as Pb) 

h n  

99.95 - 1c)o.os 94; 
0.01 ?4 1nax 
1.0 96 inax 
0.001 96 max 
0.001 % max 
0.001 96rnax 
0.005 Yo lnax 
0.003 YO max 
0.01 %mas 
0.005 Y6 max 
0.02 % ma# 
0.004 % max 
0.0005 % max 

0,0005 5% m a  

Traceable to NIST? Yes 

Certified by: 

Quality Control: 

Alfa Rem* 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 26046 
SDG: 246046 
CASE: CNWRA 
VTSR: June 15,2004 
PROJECT#: 06002.01.081 

TASK ORDER: 040616-1 

Pipette Calibrations 



3 3  053 BooklPage: 

TMJ1 250 0.2524 0.2504 0.2500 0.25 100.37 
TMJ2 250 0.2501 0.2507 0.2502 0.25 100.1 3 
TMJ3 250 0.2525 0.2530 0.2522 0.25 101.03 

, TMK2 200 0.201 5 0.2001 0.2012 0.20 100.47 
TML1 150 0.1 51 3 0.1516 0.1504 0.15 100.73 
TMM1 120 0.1210 0.1209 0.1203 0.12 100.61 

. TMN3 100 0.1 026 0.1 004 0.1004 0.10 101.13 
lCN1 100 0.0990 0.1 002 0.1001 0.10 99.77 

, TMQ1 80 0.0806 0.0804 0.0804 0.08 100.58 
TMR1 70 OUT OF SERVICE 
TMS1 60 OUT OF SERVICE 

TMU1 40 0.0404 0.0402 0.0400 0.04 100.50 
TMU2 40 0.0399 0.0400 0.0399 0.04 99.83 
TMV1 30 0.0300 0.0300 0.0299 0.03 99.89 
L30-20 20 0.0201 0.0202 0.0201 0.02 100.67 

0.0251 0.03 100.27 TMW1 25 0.0251 0.0250 
TMY1 15 OUI Ol- s t HVlG t 

LAB-30A 50 NOT FOUND 

m 
SwRl- Div. 019 Inorganic Labs' Fixed Volume Pipetts Verification Log - 

(Space provide for Inorganic Laboratories' Fixed Volume Pipette Verification Spreadsheet) 
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Date: 0 7 1 \a 10.t U 
Reviewed by: 

V 
FRM-243b (Rev 3/Mar 03) 



BooklRage: 06' 037 

Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg wt (9) % Of True Value 
r 

20 0.000 0.00 
ADJZOO-A 100 0.000 0.00 

0.000 0.00 
20 0.000 0.00 

ADJ2OO-C 1 00 0.000 0.00 
200 0.000 0.00 
20 0.000 0.00 

ADJPOO-D 100 0.000 0.00 
200 0.000 0.00 
20 0.0205 0.0203 0.0204 0.020 102.00 

ADJZOO-G 100 0.0996 0.101 1 0.1021 0.101 100.93 
200 0.1986 0.1974 0.2003 0.199 99.38 
20 0.000 0.00 

ADJZOO-H 100 0.000 0.00 
200 0.000 0.00 

0.0203 0.0202 0.020 101.17 20 0.0202 
ADJZOOJ ~- 1 00 0.0991 0.1005 0.0989 0.100 99.50 

200 0.20 13 0.204 1 0.2027 0.203 101.35 
20 0.000 0.00 

ADJZOO 1 00 0.000 0.00 
200 0.000 0.00 
20 0.000 0.00 

ADJZOO 100 0.000 0.00 
200 0.000 0.00 
20 0.000 0.00 

ADJZOO 1 00 0.000 0.00 
200 0.000 0.00 

1 

. 

SwRl - Div. 01, Inorganic Labs' Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories' Adjustable Volume Pipette Verification Spreadsheet) 
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FRM-247a (Rev 3/0ct 03) 

FRM-244 (Rev 2/Sept 02) 
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SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
Balance #: l b  Thermometer #: 0 ' diH2O Temperature (" C) 

20 
ADJ200 

Date: 
An ai ys t 

Reviewed by 

FRM-244 (a) (Rev 5/Apr 04) 



A SwRl - Div. 01, Inorganic Labs' Adjustable Volume Pipette Verification Log 

Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % Of True Value 
100.50 20 0.0201 0.0201 0.0201 0.020 

ADJPOO-A 100 0.0997 0.0991 0.0994 0.099 99.40 
200 0.1YY'l 0.1998 0.2uo 99.18 0.1992 
20 0.0203 0.0202 0.0203 0.020 101.33 

ADJPOO-C 100 0.1004 0.0998 0.1011 0.100 100.43 
200 0.1994 0.1995 0.1994 0.199 99.72 
20 0.0204 0.0202 0.0202 0.020 101.33 

ADJ200-D 100 0.0991 0.0996 0.0998 0.100 99.50 
200 0.1994 0.1992 0.1989 0.199 99.58 
20 

ADJSOO-G 100 
200 
20 

ADJPOO-H 1 00 
200 
20 

ADJ200-J 100 

L 

\ (Space provided for Inorganic Laboratories' Adjustable Volume Pipette Verification Spreadsheet) 
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20 0.0200 0.0201 0.0200 
ADJ200-K 100 0.0998 0.1001 0.0993 

200 0.2001 0.1996 0.1996 
20 

ADJPOO 100 
200 
20 

ADJPOO 100 
200 

I 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

0.020 100.17 
0.100 99.73 
0.200 99.88 

FRM-247a (Rev 4/Apr 04) 

FRM-244 (Rev 2/Sept 02) 



SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
Balance #: 3q Thermometer #: c& 1 / diH2O Temperature (" C) I 

Anal 

Reviewed 

, 

FRM-244 (a) (Rev 5/Apr 04) 



06 041 I 

Booklpage:. 

SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

010419 

Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg wt (9) % of True Value 
20 0.0204 0.0203 0.0203 0.020 101.67 

ADJPOO-A 100 0.1003 0.1001 0.0996 0.100 100.00 
200 0.2009 0.201’1 0.2014 0.201 lOO.ti/ 
20 0.0202 0.0203 0.0201 0.020 101 .oo 

ADJPOO-C 100 0.0998 0.0986 0.0991 0.099 99.1 7 
200 0.1990 0.1996 0.1989 0.1 99 99.58 
20 0.0200 0.0200 0.0200 0.020 100.00 

ADJ200-D 1 00 0.0995 0.0999 0.0998 0.100 99.73 
200 0.1989 0.2003 0.1994 0.200 99.77 
20 

ADJPOO-G 1 00 
200 
20 

ADJPOO-H 100 
200 
20 

ADJ20O-J 100 
200 
20 0.0201 0.0202 0.0204 0.020 101.17 

ADJPOO-K 1 00 0.0996 0.1002 0.1008 0.1 00 100.20 
200 0.2000 0.1998 0.1998 0.200 99.93 
20 

ADJ200 100 
200 
20 

ADJPOO 1 00 
200 

L 

I 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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FRM-247a (Rev 4/Apr 04) 

FRM-244 (Rev 2/Sept 02) 
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Booupage: 06 ' 042  010420 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance#: 34 Thermometer #: C j l l  diH20 Temperature (" C) -A, 
I True Value (pL) I lst Reading (9) I 2"d Reading (9) I 3'd Reading (9) 

' 

Eppendorf # 
I I I I 

Date: Date:: 

FRM-244 (a) (Rev 5/Apr 04) 
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SwRI - Div. 01, Inorganic Labs' Adjustable Volume Pipette Verification Log 
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Eppendorf # True Value (pL) 

20 
ADJ200-A 100 

200 
20 

ADJ200-C 100 
200 

20 
ADJ200-D 100 

20 
100 

J--&- 200 

0 

N 200 
20 I 

200 
20 

AD J200-J 100 
200 

20 
ADJ200-K 100 

0 ADJ200-G 

100 ADJPOO-H 

0 cv 

0 1 0 4 2 2 BooWpage: 06" 0 4 4  

1'' Reading (9) 2"d Reading (9) 3'd Reading (9) - 1 

e 

c1 

0. oaW 0 wo+ 00-3 
0. m5 0. o s 2  0. mi@ 
0.l9kO 0.19* 0- /%o 

0.Ddjqa 0.09gq 
0 19/'w- 

c,.owa- 0.4304 0, oaolf 
O*MW 0.09w 0 . 0 ~ ~  
0. /w 191 E) 0. /Gg7 

0.0~0 I moo QOadI 
0.m 

O.lqG3 

- 7 
H 

1 1- 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

200 q [ b W  
20 

Ealance #: 3 k -  Thermometer #: diH20 Temperature (" C) 

.J 

Date:: Date: 

FRM-244 (a) (Rev 5/Apr 04) 
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Eppendorf # True Value (pL) 1st Reading 2nd Reading 3rd Reading Avg wt % of True Value 
0.00 100 

ADJlO00-C 500 0.000 0.00 
1 000 0.000 0.00 
100 0.000 0.00 

ADJ1000-D 500 0.000 0.00 
1000 0.000 0.00 
100 0.000 0.00 

ADJl000-E 500 0.000 0.00 
1000 0.000 0.00 
100 0.000 0.00 

ADJ1000-F 500 0.000 0.00 
1000 0.000 0.00 

100 0.0987 0.0989 0.0984 0.099 98.67 
ADJ1000-G 500 0.5034 0.5047 0.5009 0.503 100.60 

1000 0.9925 0.9884 0.9907 0.991 99.05 
100 0.0990 0.0985 0.0983 0.099 98.60 

ADJ1000-H 500 0.4938 0.4960 0.4941 0.495 98.93 
1 00.05 1000 1.0006 1.0019 0.9991 1.001 

100 0.0986 0.0997 0.0994 0.099 99.23 
ADJl 0004 500 0.5005 0.5021 0.5013 0.501 100.26 

I000 1.004 1 1.003 1 1.0026 1.003 100.33 
100 0.000 0.00 

ADJlOOO 500 0.000 0.00 
1000 0.000 0.00 
100 0.000 0.00 

ADJlOOO 500 0.000 0.00 
I000 0.000 0.00 

I 

0.000 

I I 

SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 
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FRM-244 (Rev 2/Sept 02) 
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SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: I b  Thermometer #: Got(  diH20 Temperature (" C) 3 I 

I Eppendorf # I True Value (pL) I 1" Reading (9) I I 2"d Reading (9) I I 3d Reading (9). 

Reviewed by: 

FRM-244 (b) (Rev 4/Apr 04)- 



BooWpage: - 0 6  ; j  099 

Eppendorf # 

ADJf000-C 

ADJ1000-D 

ADJlOOO-E 

SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % of True Value 
100 0.1017 0.1019 0.1016 0.102 101.73 
500 0.4986 0.4988 0.499 1 0.499 99.77 
lo00 0.9946 0.9961 0.9938 0.995 99.48 
100 0.0999 0.1014 0.1013 0.101 100.87 
500 0.4945 0.4962 0.4974 0.496 99.21 
1000 0.9936 0.9942 0.9938 0.994 99.39 
100 0.1004 0.1004 0.1016 0.1 01 100.80 
500 0.4968 0.4974 0.4963 0.497 99.37 

100.17 1 000 0.9992 1 .0040 1.0018 1.002 
100 0.1003 0.1010 0.1009 0.101 100.73 

010425 

SwRl - Div. 01 , Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247b (Rev 3/Apr 04) 

FRM-244 (Rev 2/Sept 02) 



06. 100 010426 Booupage: 

Eppendorf # True Value (pL) I*' Reading (9) 2"d Reading (9) 3rd Reading (9) 
100 1 /a/ 7 , p / 9  2 p/L 

AD J 1 000-C 500 a 49f6 r. VVY . +99/ 
9L 1 c $9.3 B 9746 9 

n , / o / q  a 1013 
,qfW 

1000 ,49 $6 .qwa 4 993 i7 
100 1 / 0 0  f / Q O #  II /ab 

ADJlOO0-E 500 .4%2 if4 7q* d Y963 

1000 
100 

ADJ1000-D 500 J 7v , , 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
Balance#: 3 Thermometer #: G'b diH20 Temperature (" C) I 

Date: -2 5-0 c/ 
Date: 1 0 4 .  

FRM-244 (b) (Rev 4/Apr . 04)- 



BooWpage: , ,  06 101 

I 
Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % of True Value 

101.90 100 0.1019 0.1018 
ADJ1000-C 500 0.4980 0.5004 0.4997 0.499 99.87 

1 000 1.001 1 1.0018 0.9979 1 .ooo 100.03 
101.53 1 00 0.1020 0.1008 0.1018 

ADJ1000-D 500 0.4934 0.4966 0.497 1 0.496 99.14 
1 000 1.0012 1.0011 1.0020 1.001 100.14 
100 0.1012 0.1007 0.1004 0.101 100.77 

ADJ1000-E 500 0.4946 0.4968 0.4952 0.496 99.1 1 
1000 0.9938 0.9960 0.9968 0.996 99.55 

100.53 100 0.1010 0.1005 0.1001 
ADJ1000-F 500 0.4994 0.5008 0.4978 0.499 99.87 

1 000 0.9966 0.9999 1 .o005 0.999 99.90 
100 

ADJ1000-0 500 
lo00 
100 

ADJ1000-H 500 
lo00 
1 00 

ADJlOOO..J 500 
1000 

100.40 100 0.1007 0.1004 0.1001 0.100 
ADJlOOO-K 500 0.5022 0.5036 0.5040 0.503 100.65 

1000 1 .o001 0.9998 1.0029 1.001 100.09 
100 

ADJ1000 500 
1000 

0.1020 0.102 

0.102 

0.101 

1 

1 

~ ~ 
7 

I 

i i l  1 
1 
1 
1 
1 

‘I 
‘ l a  
!I 
1 
-‘I 

1 
1 

1 
1 
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1 
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' ' 1  ' P$ -fi 

010428 Booupage: - ' '  'XI6 102 

Eppendorf # True Value (pL) 1'' Reading (9) 2"d Reading (9) 

100 I /a /?  J I N S  
ADJ100O-C 500 f 4crm , @oc/ 

1000 /" 00 If /m/Q 
100 * /os20 8 

ADJ1000-D 500 r Sr739 , @hC 
1000 /. WhJ / .mu 
100 $/r3/2 *'co7,%?M+ 

3d Reading (9). 

,/Ddd ' 

,4997 
.4474 , 

a /o/f 
* 7 f  

/. &JJd  
mZ/ a 

Analyst 

Reviewed by 

I 

. FRM-244 (b) (Rev 4/Apr 04)- 

ADJ1000-E 500 1 C / 4 G  i sl%8 495-2 . . 

1000 993s 9 996 0 ,99w 
100 .. /o/g 

0 ADJlOOO-F 500 9 4v4 
0 1000 I (fl 

0 100 

I 100 

F- 
ADJ1000-G 500 

1000 

4 

I 

e /ms' .# /m/  
i 5-wg y978, 

~ 9979 / .  m 5 '  

1 

- l \  
tnd *A 

c ,  -u 

ADJlOOO-H 500 
0' 1000 

100 
ADJlOOO-J 500 

1000 
100 

ADJ1000-K 500 
1000 

100 

0 
1 - 

/00"/ /DO$ 1 LO6 I 

/*&lot J 9956 /am i5-021 1 53% 5DLJO 



BooWpagp: $2 qp 103 
SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) . .  

Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg wt (9) % Of True Value 
100 0.000 0.00 

ADJ1000-C 500 0.000 0.00 
1000 0.000 0.00 
100 0.000 0.00 

ADJl000-D 500 0.000 0.00 
1000 0.000 0.00 
100 0.000 0.00 

ADJ1000-E 500 0.000 0.00 
1000 0.000 0.00 
1 00 0.000 0.00 

ADJl000-F 500 0.000 0.00 
1000 0.000 0.00 

101.40 100 0.1013 0.1019 0.1010 0.101 
ADJ1000-G 500 0.4939 0.4941 0.4968 0.495 98.99 

1000 0.9823 0.98 1 1 0.9832 0.982 98.22 
__ 100 0.0990 0.0996 0.0992 0.099 99.27 

I 

I 

010429 

ADJ1000-H 

AD J 1 0004 

1 

ADJIOOO 

ADJl 000 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

500 0.4925 0.4942 0.491 1 0.493 98.52 
1 000 0.9827 0.9836 0.9856 0.984 98.40 
100 0.0991 0.1002 0.1005 0.100 99.93 
500 0.4962 0.4943 0.4980 0.496 99.23 
1000 0.987 1 0.991 3 0.9889 0.989 98.91 
100 0.000 0.00 
500 0.000 0.00 
1000 0.000 0.00 
100 0.000 0.00 
500 0.000 0.00 
1000 0.000 0.00 

FRM-247b (Rev 2/0ct 03) 

FRM-244 (Rev 2/Sept 02) 

: m  
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1: 
I 
I' 
I 
I 
I 
I 

Eppendorf # True Value (pL) 
100 

ADJ1000-C 500 

1000 
100 

ADJ1000-D 500 
1000 

100 
ADJlOOO-E 500 

1000 

100 
0 ADJl000-F 500 
0. 1000 
0, 100 

ADJl000-G 500 

4. 100 

F 

1000 I .  

ADJ1000-H 500 

1000 
100 

ADJ1000-J 500 
1000 

100 
ADJ1000-K 500 

1000 

100 
ADJ1000 500 

1000 

e > ,  
I 

010430 

lst Reading (9) 2"d Reading (9) 3d Reading (9) 

4 

0. I'I3- Ob /or7 0. lolo 

. %23 O a r [  ( 019832 a 0% CJ 0.09% 0.099a 
0- %a5 0. L E p l b  owLf9/ I' 
0. %a1 0.983b 0.98510 
L).oqcII  0. /OO* 0. jo65 
d.4iba- 8*WW 
0m.7 \ 0- qim 

049% 0 W4l 0.&b8 

c 17 

Boo Wpage: 06.3.04 
SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: 3+ Thermometer #: 6 o, diH20 Temperature (" C) 2 
0 

FRM-244 (b) (Rev 4/Apr 04)- 



06 157 .BooWpage: I .  ,.: i-'. 

ADJ5000 

SwRl - Div. 01, Inorganic Labs' Adjustable Volume Pipette Verification Log 
(Space providd for Inorganic Laboratories' Adjustable Volume Pipette Verification Spreadsheet) . I  

5000 0.000 0.00 

500 0.000 0.00 
2500 0.000 0.00 
5000 0.000 0.00 

0 1 0 4 3 1 .  

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

, 

FRM-247c (Rev 2/Mar 03) 

I 

FRM-244 (Rev 2/Sept 02) 
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010432 Book/page:- 06 158 
SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log %/?tv ., 

Eppendorf # True Value (vL) 
500 

ADJ5000-C 2500 
5000 
500 

ADJ5000-G 2500 
5000 
500 

ADJ5000-H 2500 
5000 
500 

AD J 5000-1 2500 
5000 
500 

0 AD J5000-J 2500 

500 
AD J 5000-K 2500 

5000 

AD J 5000-L 2500 

~~ ~ ~~ 

0 5000 
0 
v) 
I 
I 500 

I 
I 
I 
0 
I 
I 
I 

Ist Reading (g) 2"d Reading (9) 3d Reading (9) , ' 

\ 

1 

- 
O.'%% 

'5 Ea7 
0.496 .I 

5. a233 
0. r;om 0. q j L %  

I 4!0< 

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

Balance#: b Thermometer#: ' ' diH20 Temperature (' C )  '3 1 

FRM-244 (c) (Rev 3/Apr 04) 



Boo k/page: 06 159 

500 
ADJ5000 2500 

5000 * 

- !  

SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

/ (Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Veriflcation Spreadsheet) 
. I  

060433 

SwRl - Div. 01 , Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247c (Rev 3/Apr 04) 

FRM-244 (Rev 2/Sept 02) 



I 
I 
I 
1 
E 
I 
R 
II 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Eppendorf # True Value (pL) I" Reading (9) 

500 45f7 
ADJ5000-C 2500 J,53 -3 v 

5000 5.033 s 
500 

0 10 4 3 4 Booupage: . Q6' 160 

2"d Reading (9) 3d Reading (9) 

f q99s 8 qqK3 
2 - 53Lfo 2 g o s  I 
FA?/94 5. mq/ 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

diH20 Temperature (' C) 31 

FRM-244 (c) (Rev 3/Apr 04) 

. I. 



BoOWpape: 06 1 1 6 1  
. .  4- 6 -  . 

ADJ5000-L 2500 
5000 
500 

ADJ5000-M 2500 

500 
ADJ5000-N 2500 

5Ooo 

500 
ADJ5000 2500 

5000 

500 . ADJ5000 2500 
5000 

L 

5ooo 

r 

b 

I 

0.506 1 0.5024 0.5006 0.503 100.61 
2.4991 2.4996 2.4980 2.499 99.96 

0.5094 0.5046 0.5074 0.507 101.43 
2.4984 2.5067 2.5001 2.502 100.07 
5.0254 4.9996 4.9999 5.008 100.1 7 

5.0074 

SwRl- Div. 01, Inorganic Labs' Adjustable Volume Pipette Verification Log 
n 

I' 
I 

i 

/ ;I 
; 

I 

j .I 
i 
i 

t ' I  I 
t 

II t 

FRM-247c (Rev 3/Apr 04) 

FRM-244 (Rev 2/Sept 02) 
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010436 

SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

n 

FRM-244 (c) {Rev 3/Apr 04) 



06 163 - 
B u”T 

BooWpqe: 
_ .  .. -k” , 
- SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

. .  
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

. .  

010437 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

1 

5000 0.000 0.00 

500 0.000 0.00 
ADJSOOO 2500 0.000 0.00 

5000 0.000 0.00 
J A 

FRM-247c (Rev 2/Mar 03) 

FRM-244 (Rev 2/Sept 02) 
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BooWpage: . O 6. ' 16 d 010438 
SwRl Div. 01 -' Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: 3Jc diH20 Tempera& (* C) 2 1 * 

Eppendorf # True Value (pL) 1" Reading (9) 2"d Reading (9) 3cd Reading (9) 
500 3 

ADJ5000-C 2500 
5000 
500 

Date: 
. 

FRM-244 (c) (Rev 3/Apr 04) 
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I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 

I 

BooWpage:- 06 f S  8 
SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance#: 1 Thermometer#: (?/ ' ' diH20 Temperature (" C) '2 

AD J5000 

Date: 

Date: 

FRM-244 (c) (Rev 3/Apr 04) 
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SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

1 
- -  d 

,/ /-f% / // ’ 

SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247c (Rev 2/Mar 03) 

FRM-244 (Rev 2/Sept 02) 



010442 BooWpage: 06  0 9 6  

SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

diH20 Temperature (" C) *;?- ' ( i , ,  c Balance #: fe Thermometer #: 

FRM-244 (b) (Rev 4/Apr 04)* 



Booklpage: 06 0 9 7  

Eppendorf# True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % of True Value 
100 0.000 0.00 

ADJ1000-C 500 0.000 0.00 
1000 0.000 0.00 
1 OQ 0.000 0.00 

ADJl000-D 500 0.000 0.00 
1000 0.000 0.00 
100 0.000 0.00 

ADJIOOO-E 500 0.000 0.00 
1000 0.000 0.00 
100 0.000 0.00 

. 

I 

I 
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 

FRM-247b (Rev 2/0ct 03) 
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010446 BookJpage: ' '  '06 038 
SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: l d  Thermometer#: ' diH20 Temperature (" C) 21 

I Eppendorf # I True Value (pL) I 1'' Reading (9) I I 2"d Reading (9) I 3'd Reading (9) 

FRM-244 (a) (Rev 5/Apr 04) 



1 

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 
ADJZOO-A 100 0.000 0.00 

200 0.000 0.00 
20 0.000 0.00 

0.00 
200 0.000 0.00 
20 0.000 0.00 

ADJ2OO-D 100 0.000 0.00 
200 0.000 0.00 

102.00 20 0.0205 0.0203 0.0204 
1 00.93 AD J 200-G 100 0.0996 0.1011 0.1021 

200 0.1986 0.1974 0.2003 0.199 99.38 
0.00 20 

ADJZOO-H 100 0.000 0.00 
200 0.000 0.00 
20 0.0202 0.0203 0.0202 0.020 101.17 

ADJZOOJ 100 0.0991 0. I005 0.0989 0.100 99.50 
200 0.20 13 0.2041 0.2027 0.203 101.35 
20 0.000 0.00 

0.00 ADJZOO 100 
0.00 200 

20 0.000 0.00 
0.00 ADJPOO 100 

200 0.000 0.00 
20 0.000 0.00 

ADJZOO 100 0.000 0.00 
0.00 200 

1 

0.000 ADJPOO-C 100 

0.020 
0.101 

0.000 
b 

- 

0.000 
0.000 

0.000 

0.000 

Booupage: 06 ‘037 
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 

FRM-247a (Rev 3/0ct 03) 
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FRM-244 (Rev 2/Sept 02) 



010448 
SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 26046 
SDG: 246046 
CASE: CNWRA 
VTSR: June 15,2004 
PROJECT#: 06002.01.081 

TASK ORDER: 040616-1 

Balance Calibrations 
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010450 





010452 

c3 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 010456 
TASK ORDER: 040616-1 
SRR: 26046 
SDG: 246046 
CASE: CNWRA 
VTSR: June 15,2004 
PROJECT#: 06002.01.081 

DI Water Verification 



3 
I 

D.I. WATER SYSTEM NOTEBOOK 
SOUTHWEST RESEARCH INSTITUTE 

BUILDING 70 

HIGH PURITY SYSTEM (HP) 010457 
Contact US.  filter (1 -800-466-7873) for repairdexchanges. (Make sum to have a PO.) 

I DATE / TIME I INITIALS 
RESlSTlVl TY MONITOR 
(M OHMS) Q C  LT. 

K b  6 Y 
/e, OL L, 

/ K b  s w 
/f,d s w 
I 6 h S  v 

Legend: Check = Green (OK); X = Red (call for service) 

QC LIGHTS 
Q C 1  Q C 2  

V I /  
- I w  

USAOIE 
COMMENTS 

I 

LOW PURITY SYSTEM (LP) 

I QC LIGHTS 
(DATE / TIME I INITIALS I QC 1 QC 2 

I 

Legend: Check = Green (OK); X = Red (call for service) 

FRM-019 (Rev OIJan 04) 



DOL WATER SYSTEM NOTEBOOK 
SOUTHWEST RESEARCH INSTITUTE 

BUILDING 70 r"., Contact U. S. Filter (1  -800-466-7873) for repaidexchanges. (Make sure to have a P. 0.) 

HIGH PURITY SYSTEM (HP) 
.F F. 
I 010458 F 

Legend: Check = Green (OK); X = Red (call for service) 

LOW PURITY SYSTEM (LP) 

USAGE 
(GALS) 
45s 4 9 

Legend: Check = Green (OK); X = Red (call for service) 

FRM-019 (Rev OlJan 04) 



I 
I 
I 
I 
I 
I 
I 
I 
1 

I 

3 

I 

I 

. 

. 
I 

. 

. 
I 

h D.I. WATER SYSTEM NOTEBOOK 
SOUTHWEST RESEARCH INSTITUTE 

BUILDING 70 
r, 
6- Contact US. Filter (7-800-466-7873) for repairdexchanges. (Make sure to have a P. 0.) 

HIGH PURITY SYSTEM (HP) 010459 lc 

Legend: Check = Green (OK); X = Red (call for service) 

LOW PURITY SYSTEM (LP) 

Legend: Check = Green (OK); X = Red (call for service) 

FRM-019 (Rev ONan 04) 



010460 

SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 26046 
SDG: 246046 
CASE: CNWRA 
VTSR: June 15,2004 
PROJECT#: 06002.01.081 

TASK ORDER: 040616-1 

SURVEILLANCE REPORTS 
From Division 30 



SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 26046 
SDG: 246046 
CASE: CNWRA 
VTSR: June 15,2004 
PROJECT#: 06002.01.081 

TASK ORDER: 040616-1 

DATA FOR ARCHIVE 



Schedule File: C:\PeakNet\schedule\4junO4a.SCH 

Line Sample Sample Type Level Method Data File Dilution 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

ICV 
ICB 
246046 
246046D 
246046s 
246047 
246048 
246049 
246050 
246051 
246052 
246053 
ccv 
CCB 
246054 
246055 
246056 
246057 
246058 
246059 
246060 
"CCV 
CCB 
246146 
246146D 
2461 46s 
246147 
246148 
246149 
2461 50 
246151 
2461 52 
2461 53 
ccv 
CCB 
PB 
ccv 
CCB 

Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 

Default Method Path: C:\PEAKNET\METHOD 
Default Data Path: C:\PEAKNEnDATA\040624A 
Comment: 
DIV 20 10542.02.002 TO#040617-9 
DIV 20 06002.01.081 TO#040616-1 

anions040622. met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622.met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622.met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622.met 
anions040622. met 
anions040622. met 
anions040622. met 
anions040622.met 

040624-001 .dxd 
040624-002.dxd 
040624-003.dxd 
040624-004.dxd 
040624-005.dxd 
040624-006. dxd 
040624-007.dxd 
040624-008.dxd 
040624-009.dxd 
040624-01 O.dxd 
040624-01 1 .dxd 
040624-01 2.dxd 
040624-01 3.dxd 
040624-01 4.dxd 
040624-01 5.dxd 
040624-01 6.dxd 
040624-01 7.dxd 
040624-01 8.dxd 
040624-01 9.dxd 
040624-020.dxd 
040624-021 .dxd 
040624-022.dxd 
040624-023.dxd 
040623-024.dxd 
040623-025. dxd 
040623-026. dxd 
040623-027.dxd 
040623-028. dxd 
040623-029. dxd 
040623-030. dxd 
040623-031 .dxd 
040623-032.dxd 
040623-033.dxd 
040623-034.dxd 
040623-035. dxd 
040623-036. dxd 
040623-037. dxd 
040623-038.dxd 

20 
1 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
20 
1 
200 
200 
200 
200 
200 
200 
200 
20 
1 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
1 
1 
20 
1 

PeakNet 5.1 Page 1 of 1 6/25/04 3:47:42 PM 



I 007 

Client Project ## TO # 

Southwest Research Institute- 
Dionex Ion Daily Log 

An aly t ical Method 

Analyst : 
1 

Conductivity: 

Date: 

Comments: - 

Source 
Lot #: 

CCV Conc: 
Conc: MS Conc: 

Source 
Lot#: 

I 
CCV Conc: 

/ 
ELUENT SOLUTION PREP: FV = 2.0L DI H20 

Sodium Bicarbonate & 5 Sodium Carbonate 

Weight: 

Source: 
Lot: Lot: 

Weight: , , 

Source : 

Other Eluent: 

mA-Autoregen (ASRS) 

Other Regen: 

FRM-226 (Rev 03) 
Page 2 of 2 



Sample Name : ICV 
Dilution Factor : 20.00 
Injection Number : I 
Data File Name : c:\peaknet\data\040624a\O40624-U~1 .DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\4jun04a.sch 

Date Time Collected : 6/24/04 6:45:51 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 2.89 FLUORIDE 
2 3.96 CHLORIDE 

4 5.74 BROMIDE 
3 4.66 NITRITE-N 

5 6.60 NITRATE-N 
6 8.48 PHOSPHATE-P 
7 10.14 SULFATE 

100.009 173045 1248264 2 0.00 
202.232 177246 1675963 2 -2.30 
96.938 170818 1816870 2 -1.20 
404.449 126182 1490444 2 -0.98 
84.076 127760 1812469 2 0.87 
193.943 71405 1383822 2 0.32 
392.885 1 12352 2408918 2 1.33 

0.00 
--to tal( s)--- 

1474.532 1 1836752 

ICV 

25.0 I 
20.0/ 2.89 3*96 4.66 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/24/0 
Current Time : 19:00:2 



Sample Name : IC6 
Dilution Factor : I .OO 
Injection Number : 2 
Data File Name : c:\peaknet\data\O40624a\040624-002.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\4junO4a.sch 

Date Time Collected : 6/24/04 7:00:35 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS1 4-#015724 AG14#1018096 
System Operator : RSS 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area %Delta 
Code (PPW 

1 4.01 CHLORIDE 
1 4.01 CHLORIDE 

NITRITE-N 
BROMIDE 
N ITRATE-N 
PHOSPHATE-P 

2 10.18 SULFATE 

0.007 107 1033 1 -0.99 
0.007 107 1033 1 -0.99 

0.036 252 4248 1 1.73 

0.00 
---total(s)--- 

0.050 6313 

I 

15.0 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5. I Page 1 of I Current Date : 6/24/0 
Current Time : 19: 15: 1 



Sample Name : 246046 
Dilution Factor : 200.00 
Injection Number : 3 
Data File Name : c:\peaknet\data\040624a\040624-003.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\4jun04a.sch 

Date Time Collected : 6/24/04 7: 15: 17 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14-##1018096 
System Operator : RSS 

Peak Information : All Components 
Pk. Ret Time Component Name Concentration Height Area BI. %Delta 
Num (PPm) Code 

2218.242 197229 1853719 1 -1.65 
221 8.242 197229 1853719 I -1.65 

3.98 CHLORIDE 1 
1 3.98 CHLORIDE 

N ITRITE-N 

NITRATE-N 
PHOSPHATE-P 

BROMIDE 

3.279 132 1916 1 1.60 3 10.17 SULFATE 

0.00 
---total( s)--- 

4439.762 3709354 

246046 
30.07 

I : ' : ' : : ' : : ; :  I 

6.00 8.00 10.00 12.00 0 2.00 4.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612410 
Current Time : 19:29:5 



Sample Name : 246046D 
Dilution Factor : 200.00 
Injection Number : 4 
Data File Name : c:\peaknet\data\O40624a\040624-004.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\4jun04a.sch 

Date Time Collected : 6/24/04 7:29:58 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area 61. %Delta 
(PPm) Code 

1 3.97 CHLORIDE 
1 3.97 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 

2 8.50 PHOSPHATE-P 
3 10.13 SULFATE 

2273.333 203029 1904294 1 -1.98 
2273.333 203029 1904294 1 -1.98 

1.191 49 789 1 0.63 
13.01 0 369 7601 1 1.20 

0.00 
---tot a I ( s )--- 

4560.868 3816978 

30.0 

25.0 

20.0 

15.0 
(0 

10.0 

5.0 

0 

3.97 

I 

12.00 2.00 4.00 6.00 8.00 10.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612410 
Current Time : 19:44:3 



Sample Name : 2460468 
Dilution Factor : 200.00 
Injection Number : 5 
Data File Name : c:\peaknet\data\040624a\040624-005.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\4jun04a.sch 

Date Time Collected : 6/24/04 7:44:41 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 3.97 CHLORIDE 2271.176 202574 1902308 1 -1.98 
1 3.97 CHLORIDE 2271.176 202574 1902308 1 -1.98 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

2 10.14 SULFATE 4.793 169 2800 1 1.33 

0.00 
---total( s)--- 

4547.145 3807416 

30.0 T 

*50/ 

I 
3.97 

I 

I 0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/24/0 
Current Time : 19:59:1 



Sample Name : 246047 
Dilution Factor : 200.00 
Injection Number : 6 
Data File Name : c:\peaknet\data\O40624a\040624-006.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\4jun04a.sch 

Date Time Collected : 6/24/04 7:59:22 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14-#1018096 
System Operator : RSS 

30.0- 

25.0-- 

20.0- 

15.0-- 

Peak Information : All Components 
Pk. Ret Time Component Name Concentration Height Area BI. %Delta 
Num (PPm) Code 

3.98 CHLORIDE 
3.98 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

10.14 SULFATE 

2630439 1 3032.554 274394 
3032.554 274394 2630439 1 

4.236 129 2475 1 

-1.65 
-1.65 

1.33 

I 

0.00 
---total (s)--- 

6069.344 5263352 

I 
246047 

I 10.0 

,- 

I 10.14 

4 ' : ' : :  
0 2.00 

I 4.00 6.00 8.00 10.00 12.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612410 
Current Time : 20:13:5 



Sample Name : 246048 
Dilution Factor : 200.00 
Injection Number : 7 
Data File Name : c:\peaknet\data\040624a\040624-007.DXD Column Type : AS14-#015724 AG14#1018096 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\4jun04a.sch 

Date Time Collected : 6/24/04 8:14:04 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 

System Operator : RSS 

I Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration 
(PPm) 

Height Area BI. %Delta 
Code 

1 4.00 CHLORIDE 4089.493 377598 3753230 1 
1 4.00 CHLORIDE 4089.493 377598 3753230 1 

N ITRITE-N 
BROMIDE 
N ITRATE-N 
PHOSPHATE-P 

2 10.16 SULFATE 4.359 133 2547 1 

-1.32 
-1.32 

1.47 

---total( s)--- 
8183.345 7509007 0.00 

I 
246048 

I 

12.00 6.00 8.00 10.00 2.00 4.00 0 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612410 
Current Time : 20:28:3 



Sample Name : 246049 
Dilution Factor : 200.00 
Injection Number : 8 
Data File Name : c:\peaknet\data\040624a\O40624_008.DXD 
Method File Name : c:\peaknet\method\anions040622.met 

Date Time Collected : 6/24/04 8:28:47 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14401 5724 AG144 01 8096 
System Operator : RSS 

Schedule File Name : c:\peaknet\schedule\24jun04a.sch 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height 
(PPW 

Area BI. %Delta 
Code 

1 4.00 CHLORIDE 5925.734 571940 
1 4.00 CHLORIDE 5925.734 571 940 

N ITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

10.12 SULFATE 5.876 189 2 

6241996 1 -1.32 
6241996 1 -1.32 

3433 1 1.07 

0.00 
---total(s)--- 
11857.343 12487425 

246049 

, -- -.. +-----e+ 

6.00 8.00 10.00 12.00 0 2.00 4.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612410 
Current Time : 20:43:2 



Sample Name : 246050 
Dilution Factor : 200.00 
Injection Number : 9 
Data File Name : c:\peaknet\data\O40624a\O40624-009.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\4jun04a.sch 

Date Time Collected : 6/24/04 8:43:28 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area BI. %Delta 
(PPm) Code 

4.04 CHLORIDE 6707.21 2 671 940 7769998 1 -0.33 
4.04 CHLORIDE 6707.212 671 940 7769998 1 -0.33 

1 
I 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

10.17 SULFATE 261.423 6992 153178 1 1.60 2 

0.00 
---total (s)--- 

13675.847 1 56931 74 

246050 

I 

2.00 4.00 6.00 8.00 10.00 12.00 0 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612410 
Current Time : 20:58:0 



Sample Name : 246051 
Dilution Factor : 200.00 
injection Number : 10 
Data File Name : c:\peaknet\data\040624a\O40624~0lO.DXD 
Method File Name : c:\peaknet\method\anions040622.met 

Date Time Collected : 6/24/04 8:58:09 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Schedule File Name : c:\peaknet\schedule\4jun04a.sch 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration 
(PPm) 

Height Area BI. %Delta 
Code 

6883.258 69951 1 8209501 1 -0.66 
-0.66 

4.02 CHLORIDE 
4.02 CHLORIDE 6883.258 69951 1 8209501 1 

1 
1 

NITRITE-N 
BROMIDE 
NITRATE-N 

2 8.54 PHOSPHATE-P 
3 10.20 SULFATE 

1.459 55 967 1 1.10 
5.090 174 2974 1 1.86 

0.00 
---tot a I ( s )--- 

13773.064 16422942 

246051 

6.00 8.00 10.00 12.00 0 2.00 4.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/24/0 
Current Time : 21:12:4 



Sample Name : 246052 
Dilution Factor : 200.00 
Injection Number : 11 
Data File Name : c:\peaknet\data\040624a\040624~011 .DXD Column Type : AS14-#015724 AG14-#1018096 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\4jun04a.sch 

Date Time Collected : 6/24/04 9:12:50 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 

System Operator : RSS 

30.0- 

25.0-- 

20.0- 

15.0-- 

I Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration 
(PPm) 

Height Area BI. %Delta 
Code 

716922 8658999 1 1 4.05 CHLORIDE 1 4.05 CHLORIDE 71 6922 8658999 1 
7040.786 

N ITRITE-N 
BROMIDE 
N IT RAT E-N 
PHOSPHATE-P 

2 10.16 SULFATE 3.994 138 2333 1 

0.00 
0.00 

1.47 

---tot a I ( s)--- 
14085.566 17320332 0.00 

I 
246052 

I 2.00 4.00 6.00 8.00 10.00 12.00 
0 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612410 
Current Time : 21:27:2 



Sample Name : 246053 
Dilution Factor : 200.00 
Injection Number : 12 
Data File Name : c:\peaknet\data\040624a\040624~012.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\4jun04a.sch 

Date Time Collected : 6/24/04 9:27:32 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area %Delta 
(PPm) Code 

1 4.02 CHLORIDE 
1 4.02 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 

2 8.58 PHOSPHATE-P 
3 10.28 SULFATE 

7220.855 745091 9279615 I -0.66 
7220.855 745091 9279615 I -0.66 

0.629 
10.61 8 

52 
206 

417 1 
6204 1 

1.58 
2.66 

0.00 
---total( s)--- 

14452.957 18565850 

25.0 

10.0 

5.01 

I !  

246053 

8.58 10.28 11.00 

0 2.00 4.00 6.00 8.00 10.00 12.00 

Minutes 

: PeakNet 5.1 Page of 1 Current Date : 612410 
Current Time : 2 1 :42:0 



Sample Name : CCV 
Dilution Factor : 20.00 
Injection Number : 13 
Data File Name : c:\peaknet\data\040624a\040624~013.DXD 
Method File Name : c:\peaknet\method\anions040622.met 

Date Time Collected : 6/24/04 9:42: 13 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Schedule File Name : c:\peaknet\schedule\4jun04a.sch 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration 
(PPm) 

Height Area BI. %Delta 
Code 

1 2.89 FLUORIDE 
2 3.97 CHLORIDE 

4 5.78 BROMIDE 
3 4.68 NITRITE-N 

5 6.65 NITRATE-N 
6 8.44 PHOSPHATE-P 
7 10.16 SULFATE 

101.91 8 176420 1273800 2 
204.834 17821 8 1699386 2 
97.501 169232 1827419 2 

409.926 127286 1513804 2 
85.426 128995 1842593 2 

195.51 0 72273 1395941 2 
399.586 1 15236 2452190 2 

0.00 
-1.98 
-0.92 
-0.29 
1.68 

-0.16 
1.47 

0.00 
---tot a I ( s )--- 

1494.702 120051 34 

ccv 

1 25.0 

i 20.0 
2.89 3-97 , 4.68 

2.00 4.00 6.00 8.00 10.00 IS00 

Minutes 
0 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/24/0 
Current Time : 21:56:4 



Sample Name : CCB 
Dilution Factor : 1 .OO 
Injection Number : 14 
Data File Name : c:\peaknet\data\040624a\040624~014.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\scheduIe\24jun04a.sch 

Date Time Collected : 6/24/04 956% PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

I Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration 
(PPW 

Height 

0.000 62 
4.05 CHLORIDE 0.014 167 

1 3.65 
2 

N ITRITE-N 
BROMIDE 
N I TRATE-N 
PHOSPHATE-P 

3 10.18 SULFATE 0.955 4644 

Area BI. %Delta 
Code 

540 1 
2211 1 

111822 1 

0.00 

1.73 

I 

0.00 
---total(s)--- 

0.969 1 14574 

I 
CCB 

20.0 1 

6.00 8.00 10.00 12.00 2.00 4.00 0 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/24/0 
Current Time : 22: 1 1 :3 



Sample Name : 246054 
Dilution Factor : 200.00 
injection Number : 15 
Data File Name : c:\peaknet\data\040624a\040624~015.DXD 
Method File Name : c:\peaknet\rnethod\anions040622.rnet 
Schedule File Name : c:\peaknet\schedule\24jun04a.~ch 

Date Time Collected : 6/24/04 10:11:36 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area 61. %Delta 
Code 

1 4.04 CHLORIDE 
1 4.04 CHLORIDE 

N ITRITE-N 
BROMIDE 
N I TRATE-N 
PHOSPHATE-P 

2 10.21 SULFATE 

7401.666 785098 I0159002 1 -0.33 
7401.666 785098 I0159002 1 -0.33 

13.247 404 7740 1 2.00 

0.00 
---total(s)--- 

1481 6.578 20325744 

30.0 

25.0 

20.0 

15.0 

10.0 

5.0 

0 

246054 

! 10.21 

+-+ _- _i 

2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: PeakNet 5.1 Page 1 of I Current Date : 6/24/0 
Current Time : 22:26: 1 



Sample Name : 246055 
Dilution Factor : 200.00 
Injection Number : 16 
Data File Name : c:\peaknet\data\040624a\040624~016.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\4junO4a.sch 

Date Time Collected : 6/24/04 10:26: 17 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14-#1018096 
System Operator : RSS 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

3.98 CHLORIDE 
3.98 CHLORIDE 

NITRITE-N 
BROMIDE 
N ITRATE-N 
PHOSPHATE-P 

10.24 SULFATE 

3337.120 296064 2938941 1 -1.65 
3337.120 296064 2938941 1 -1.65 

8.097 235 4731 1 2.26 

0.00 
---total( s)--- 

6682.337 5882612 

: PealcNet 5.1 Page 1 of 1 Current Date : 612410 
Current Time : 22:40:5 



Sample Name : 246056 
Dilution Factor : 200.00 
Injection Number : 17 
Data File Name : c:\peaknet\data\040624a\040624~017.DXD 
Method File Name : c:\peaknet\method\anions040622.met 

Date Time Collected : 6/24/04 10:40:59 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AGI4#1018096 
System Operator : RSS 

Schedule File Name : c:\peaknet\schedule\4jun04a.sch 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration 
(PPm) 

Height Area BI. %Delta 
Code 

5062.697 356210 4954135 1 
5062.697 3562 1 0 4954135 1 

4.04 CHLORIDE 
4.04 CHLORIDE 

N ITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

10.02 SULFATE 21 826.864 1 134805 25166232 1 

-0.33 
-0.33 

0.13 

0.00 
--total(s)--- 

31 952.257 35074502 

I 
246056 

30*01 25.0 

f 

5.0 

0 

1 ' : ' ' : ' ' : ' : ' :  
0 

I 8.00 10.00 12.00 2.00 4.00 6.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/24/0 
Current Time : 22:55:3 



Sample Name : 246057 
Dilution Factor : 200.00 
Injection Number : 18 
Data File Name : c:\peaknet\data\040624a\040624~018.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\4jun04a.sch 

Date Time Collected : 6/24/04 10:55:39 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14#1018096 
System Operator : RSS 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 4.04 CHLORIDE 
1 4.04 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

2 10.22 SULFATE 

6657.905 64691 5 7655796 1 -0.33 
6657.905 646915 7655796 1 -0.33 

74.445 1992 43526 1 2.13 

0.00 
---tota I( s)--- 

13390.254 153551 18 

\ 

246057 

------l 

0 2.00 4.00 6.00 8.00 10.00 12.00 
Minutes 

: Peak.Net 5.1 Page 1 of 1 Current Date : 6/24/0 
Current Time : 23: 10: 1 

http://Peak.Net


Sample Name : 246058 
Dilution Factor : 200.00 
Injection Number : 19 
Data File Name : c:\peaknet\data\040624a\040624~019.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\24jun04a.sch 

Date Time Collected : 6/24/04 1 1 : 10:22 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Peak Information : All Components 

Pk. Ret Time Component Name 
Num 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 4.06 CHLORIDE 
1 4.06 CHLORIDE 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 

2 10.26 SULFATE 

7500.386 860183 11949758 1 0.33 
7500.386 860183 11949758 1 0.33 

9.195 254 5372 1 2.53 

0.00 
---total( s)--- 

15009.968 23904887 

: P e a e t  5.1 Page 1 of 1 Current Date : 612410 
Current ?'ime : 23:24:5 



Sample Name : 246059 
Dilution Factor : 200.00 
Injection Number : 20 
Data File Name : c:\peaknet\data\040624a\040624_020.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\24jun04a.sch 

Date Time Collected : 6/24/04 1 1 :25:03 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

30.0- 

25.0-- 

20.0- 

15.0- 

10.0-- 

Peak Information : All Components 

0 

Concentration Height Area BI. %Delta Pk. Ret Time Component Name 
Num z (PPm) Code 

1 4.09 CHLORIDE 
I 4.09 CHLORIDE 

NITRITE-N 
BROMIDE 
N IT RAT E- N 
PHOSPHATE-P 

2 10.24 SULFATE 

6361.145 1037658 16057869 I 0.99 
6361.145 1037658 16057869 1 0.99 

9.451 288 5522 1 2.26 

0.00 
---tot a I ( s)--- 

12731.741 32121259 

5.0 I 

246059 

10.24 

\ I 

10.00 
-_c_/ 

12.00 

: PeakNet 5.1 Page 1 of 1 Current Date : 612410 
Current Time : 23:39:3 



Sample Name : 246060 
Dilution Factor : 200.00 
Injection Number : 21 
Data File Name : c:\peaknet\data\040624a\040624~021 .DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\4jun04a.sch 

Date Time Collected : 6/24/04 11 :39:45 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

Peak Information : All Components 
Pk. Ret Time Component Name Concentration Height Area BI. %Delta 
Num (PPm) Code 

6313.518 10308 12 16150519 1 0.99 
631 3.51 8 103081 2 16150519 1 0.99 

4.09 CHLORIDE 1 
1 4.09 CHLORIDE 

NITRITE-N 
BROMIDE 
N I TRATE-N 
PHOSPHATE-P 

2 10.25 SULFATE 6.622 222 3869 1 2.40 

0.00 
---total( s)--- 
12633.657 32304906 

246060 

------I + "  " - '  4.00 6.00 8.00 10.00 12.00 0 2.00 
Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 612410 
Current Time : 23:54:2 



Sample Name : CCV 
Dilution Factor : 20.00 
Injection Number : 22 
Data File Name : c:\peaknet\data\O40624a\O40624-022.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\24jun04a.sch 

Date Time Collected : 6/24/04 11 :54:27 PM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14-#015724 AG14-#1018096 
System Operator : RSS 

Pk. Ret Time Component Name 
Num 

Peak Information : All Components 

Concentration Height Area BI. %Delta 
(PPm) Code 

1 2.89 FLUORIDE 
2 3.96 CHLORIDE 

4 5.77 BROMIDE 
3 4.68 NITRITE-N 

5 6.64 NITRATE-N 
6 8.45 PHOSPHATE-P 
7 10.22 SULFATE 

100.094 173745 1249395 2 0.00 
202.076 170822 1674564 2 -2.30 
95.754 168022 1794669 2 -0.92 

404.553 125322 1490887 2 -0.52 
83.942 127860 1809496 2 I .48 

194.278 71 778 1386411 2 0.00 
393.854 112621 2415171 2 2.13 

0.00 
---to tal( s)--- 

1 474.552 1 1820593 

ccv 

25.01 

! 20.0 

15.0-- 
cD1 

10.0-- 

5.0- 

t 

I 
0 2.00 4.00 6.00 8.00 10.00 12.00 

Minutes 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/25/0 
Current Time : 00:09:0 



Sample Name : CCB 
Dilution Factor : 1 .OO 
Injection Number : 23 
Data File Name : c:\peaknet\data\O40624a\040624-023.DXD 
Method File Name : c:\peaknet\method\anions040622.met 
Schedule File Name : c:\peaknet\schedule\4jun04a.sch 

Date Time Collected : 6/25/04 12:09:09 AM 
System Name : Dx-500 
Detector Name : Conductivity Detector 
Column Type : AS14#015724 AG14#1018096 
System Operator : RSS 

10.0-- 

5.0- 

0 

Pk. Ret Time Component Name 
Num 

4.05 

I 
c ,-- 

Peak Information : All Components 

%Delta Concentration Height Area BI. 
(PPm) Code 

I 4.05 CHLORIDE 0.002 38 277 1 0.00 
1 4.05 CHLORIDE 0.002 38 277 1 0.00 

NITRITE-N 
BROMIDE 
NITRATE-N 
PHOSPHATE-P 
SULFATE 

0.00 
---total( s)--- 

0.004 554 

CCB 

25.0 

20.01 I 15.0 

: PeakNet 5.1 Page 1 of 1 Current Date : 6/25/0 
Current Time : 00:23:4 
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