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- *  8838 . 8888 . 1466 
- *  8838 -. 8838 
Fi-_i 782 
PPm . 82ft& . i2tBl63 
ft, 252 

I82139 
I8254 

1968/l 
PPm 
I 8855 
rn a842 
76 ,  E7 

w 8825 
18885 

Th;3337 
PPm --. 8883 . 8833 
f 839 . 
.8Q28 --. @@2& 

page 3 



E l e m  
Units 

SDev 
%RSD 

nvge 

# 1  
#i2 

I n t S t d  
Mod e 
Elem 
biav 1 en 
Qvge 
9De v 
XRSD 

#1 
#2 

-* Q884 -. 8884 . Q94E 
w 89543 

2 
T i m e  
..... - 

1 8888 
18888 

--I 8813 -. 8815 
3 4 5 E 7 
NOTUSED NQTUSED NQTUSED NQTUSED NOTUSED 
..... ..... - ..... "- "". ..... ..... .",. ..- 

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



010368 
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93.49 
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PPm 
24, 84 

I 83 
I8973 
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L. a 39 88 
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- a  8886 . 8888 
7,962 
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%R 
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95.35 
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8888 
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I- .5 
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34,5E\ 

. 8846 
, 8820 

ThZ837 
PPm -. B8Q1 
,8883 

232- 8 

.-)I 8884 . 8881 

ksi89IZ1 
PPm . 8818 
8813 
78, I &  

. 8827 
I 8889 

C02286 
PPm -. 8812 

I 8884 
31a-45 

."-I 8814 -. 8889 
M9279@ 
PPm . 8161 . 8815 
9.452 

. 8172 . 8158 
22ab3/ 1 

PPm 
, 8888 
8854 
13888. 

. 8839 -. 8838 
i968/2 
PPm . 8887 . 8817 

5 

-. 8885 
II 8819 

Ti 3349 
PPm . BCL?8!5 
I 8881 
L.L. 95 

. 8886 . 8884 

'3 .-J 

B-"Z 4 9 €\ 
PPm 
, 8137 
,8884 
2 a  78Et 

-8134 
9 8148 

Cr-2677 
PPm 
-, 8888 

" 88@3 
1238. 

" @88Z 
-u 88B3 

MnP576 
PP'm 
" 8884 . 8888 
8.517 

0 8883 
I. 8@84 

22@;-./2 

PPm 
8885 . 8815 

298.7 

. 8816 --. 8886 
Si2881 
PPm . 8865 
I8835 
4" 87a 

. 8836 
m 8886 

-ri i9~ra 
PPm -. 8846 
,8813 

e#. 88 

--* 8837 
-. 8856 

Ea4434 
PPlR . 8438 . 8881 . 2234 

r 8438 
le 8429 

c Lt 32 4 7 
PPm . 8816 
ll 88@3 
15.49 

.8814 
L 8814.3 

MQ2&3@ 

PP'D 
.8887 
, 8881 
18. 44 

, am8 
#I 8886 

Pd 3484 
PPm -. 8821 . 8814 
67. 97 

--a 8831 -. 8811 

Fb228 
PFlm . #a84 
a 8828 
749. 8 

. 8824 
---a 88 5.6 

u-4898 
PPm 
, 8889 
a 8884 
962.1 

. 8866 -. 8851 

B e 3 1 3 8  

PP* . 888izr 
I 8888 
54, 36 

. 8888 
1) 8888 

Fez754 
PPm 
, 8835 . 8Q54 
152. 7 

-*. 8883 
I 8874 

NaYJzaz 
?7PW 
3,987 

m i 3 1 8  . 4539 
3,844 
3.919 

S*_J 828 
PPm . 8141 . 8180 
76.62 

. 8865 . 8217 
Se196 
PPm 
I8817 . 8887 
48.47 

" 8812 
I 8822 

u *--29 24 
PPm 
I 8881 . 88Qi 
49,85 

. 8881 
I 8882 



Rnalysis Repart- 

#1 
#2 

# I. 
#2 

€3-47722 
842373 

2 
Time 
I ...I 

page 2 

4 5 b 7 
-.. 
$5 
NUTUSED NUTUSED NOTUSED NOTUSED NQTUSED 
..... I ..... ..... I- .".. .C. ..... ..... 
e .- -- -- -I 

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

-I 

.. 
.. -- .. I- 



Elem 
Un i. 2; E. 

5 D e 'i' 
%RSD 

311 
#e 

Elem 
u n i t s  
6lvge 
SDev 
XRSD 

#1 
#E! 

ELem 
Units 
n.)vge 
SDev 
%RSIS 

# l  
#2 

E l e m  
\Jn i t s 

S D e v  
% R S D  

#i 
#Z 

Elem 
Units 

SDev 
%RSD 

#1 

n v w  

Q v 3 e  

k v g e  

Elem 
U n i t s  

SDev 
%RSD 

#i  
#2 

n v n e  

FSg32aal 

PPm --. 8887 . 88863 
€31. 21 

- 0  88rzr3 
- 0  881 1 

Ca3173 
PPm 
74.463 

4m 81 . 8182 

79 0 47 
79.46 

La3988 
p F3 lri 

- 0  888h . 8804. 
61.73 

- 0  8884 
- 0  8889 

N i 23 1 G 
PPm . 8833 . 8886 
16-44 

. 8837 
x 8824 

Sc36 13 
%R 
94.87 

23 
I) 2544 

96- 98 
97.25 

SY"-42 15 
PPm . 8198 
n 8881 . 2875 
4m 819Q . 8189 

cs 1 3882 
PPm 
- 4 m  8886 . 8834 
d8.36. 8 

. 8818 
- 0  8831 

Cdi2265 
PPm 
- 0  8881 . ti3882 
346.2 

0 8881 
- 0  @@&?e 

L i 6787 
ppm 
-.) @@Z"J 

m 8881 
Z I  572 

- 0  8825 
- 4 m  8825 

F-J 782 
PPm . 8847 . 8877 
164.7 

. 8181 
- r e  8889 

196811 
P?m 
Ie 8848 . 8812 
38.57 

. 8848 . 8831 
Th21837 
PPm 
I8888 . @8%8 

cf -. 

4595. 

--* 8814 . 883.4 

As1848  
PPm 
--* 8885 . 8814 
2fi9. 4 

. B885 
-*  8815 

C022186 
PPm . 881 1 . 8886 
57.87 

m 8815 . 8886 
M g 2 7 9 8  
FjPm 

82Z-7 
I 882.3 
9,913 

I 8243 . fa212 
Zyi j3# /  1 

FPm 
8845 . 8823 
51 m 35 

8862 
8829 

196812 
PPm --. 8821 

m a823 
189. €3 

- m  8885 
- 0  8837 

T i  3349 
PP* 
8887 . 888121 
5.854 

. 88B7 . rzr887 



Gnalysis R e p o r t  

Y-37 18 
PPm -. 8882 . 8881 
4 3 . 4 3  

-. 8881 
--I 8082 

. s9s1 
I 3 9 4 3  

2 
Time 
..... ..... 
..." ..... 
18888 . 8880888 
I882218888 

10080 
18888 

010371 

88/11/03 11:a5:13 fiM 

zr-3496 
PP* -. 882219 

0 822184 
45.51 

--*I 88 12 -. 8886 
c? 4 &J 

.... s 
NOTUSED NQTUSED NOTUSED 
."3 - ."" .,........ 

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

.. ... - "- 

.. .. -- 

..... .. .. 

page 2 

E 7 
NOTUSED NUTUSED 
...... ..... 

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

.. ..... ....< 

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



010372 

ltlre t: h ad : DO I LYE? Sample Name: 23828;D .... 
Rurs Time: 88/11/83 11:85:25 
Ccrrnment : 
Mode : CCSNC Cur-r .  F a r t  OF- z 1 

Qg3288 
PPm 
- *  8885 . 8884 
72. 98 

-*. 8888 -. 8882 
Ca.3 1'79 
PPm 
37.88 . 84 . 8958 
I37. €36 
37.91 

L a 3 9 8 8  
PPm 
--.I 8887 . 8885 
68, 45 

-. 8818 -. @a84 

Ni2316 
PPm 
I8812 
I 8882 
13.24 

. 8Bl I . 8813 
sc3g 13 

%R 
96.53 . 27 . 2824 

96.64 
97.82 

S3-42 I5 
PPm . 8143 . 8881 
I 5149 

. @ I 4 2  . 63 1 4%3 

$9 l 3852 
PPm . 8895 . 8829 
29. 81 

. 8877 . 81 I9 

Cd2;265 
PPm . 8888 . 8882 
885. 8 

I 8882 "-. 8881 
L 3 67@7 
PPm 
*-I 8831 

.I 8888 
7373 

**.I . 883 1 
gJ@?JZ 

P._.-I 782 
PPm . 8868 . @a443 
&?I 72 

. 8825 . 8894 
19&8/1 
PPm . 8851 . 8834 
b"J.71 

. 8827 . 8875 
Th2037 
PPm . 881 1 
I8883 
28. 97 

. tzr813 
I8889 

GI51598 
FS ~r in . 8818 
I 8815 
79. 72 

. 8829 
I )  @@@a 

c: cr ;22t36 
PPm . 8882 . 8888 
15.11 

I8883 
I 8882 

Mg2798 
p Q in . 8851 . 8821 
.4SI 12 

II 8836 
n 8866 

;2283/ I 
PPm . 8888 . 8814 
175. 8 

-. 8882 . 8817 
196812 
PPm -. 8816 . 8886 
s9.57 

.--I 881 1 -. 8828 
T i  3349 
PPm . 8883 
.I 8881 
29I 76 

I @8@2 . 8843-4 

w -*":E? 4 9 6 
PPm 
I 8129 . 8881. 
I 6 143 

Ea4934 
p p m . 8839 
I 8883 
I I  388 

. 8128 . 8229 . 8839 . 8839 l a  8888 . @@a@ 

Cr-2677 
PPm 
I 8823 
I 8885 
19.94 

. 8828 . 8827 
. 8848 . 8849 "-1.8884 . 8832 

Mn2576 
PPm . 8@38 
I 8881 
2. 649 

Na5SS9 
P P m 
4&. 39 . I 8  
" 2 1 4 1 

.I 8837 
la 8835 

35. l8 
35, 58 

48.33  
48I46 

s-_I a m  
PPm 
I 881 1 
I 8887 
18.73 

Sb2868 
PPm 
I 8815 
I 8812 
'79.57 

I 8825 . 8884 .-. 8838 
Î. 8818 

I 8758 
I 8073 

la 8823 
I8887 

Pb228 
PPm 
I 8812 
I 8886 
45. 83 

Sei96 
PPm 
I 8887 . 8887 
184. 7 

S n 1 8 9 9  
PPm 
I 8815 . 8824 
s39.3 

I7984 
I7558 

. 8816 . 8888 I 8882 . 8812 

T3 1988 
PPm 
- n  8828 

I 8812 
61. 6'7 

w _"2rZ179 
PPm 
I 8812 
I 8887 
44. 23 r c 



-. 8882 -. 8882 

853783 
857281 

.I 8721 . $3729 

2 
T i m e  
.”.. ..... 
..... ..... 
3. 888@ . @88@8B8 
1) 8888888 

page 2 

z v-.Sft 9 c 
PPm -. 8885 . B8B8 
5.172 

-. 8888 
--I a889 

3 4 ..J 6 7 
NOTUSED NUTUSED NOTUSED NUTUSED NOTUSED 

cz 

..... ..... ..... ..... ~... ”... ..- -... -. 

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

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



Rg3288 
~r p m . 9774 
I# 8889 
, 8 4 1 7  

(I 9767 . 9788 

QC P a s 5  
1. 888 
18.88 

CaS 179 
PPm 
19. 58 

I81 . 8314 
19. 58 
19,51 

QC Pas.5 
28. 88 
18, 88 

La3958 

PPm 
4. a76 

. 8879 
. 884 

4.073 
4. €379 

QC Pas5 
5. 888 
18. 88 

Ni2316 
PPm 
4.839 . 881 . 8121 

4 .  838 
4 .  839 

G1C Flass 
5. @la8 
18. 88 

3c36 i 3 I-. 

Ql38B2 
PPm 
9.989 

(I 819 
I 1874 

9.896 
9.923 

QC k a s s  
18. 88 
18. 88 

Cd2265 
PPrn . 9976 . 881'7 . 1b75 

#I 9965 . 9985 
QC Pas(; 
I. 888 
18, 88 

Li&7la7  
PPm 
4 .  823 

. 881 . 8128 
r i .  824 
4.823 

G1C P a s s  
5. lafa8 
18.88 

P-*i 782 
PPm 
5" 899 . 883 . 8524 
5.897 
5.181 

QC Ftas(= ,  
5.888 
18.88 

1968/ 1 

R s I 8 9 8  
p p m 
4.886 

I81.8 
I 2814 

4.893 
4 .  879 

GIC Pass 
5.888 
18. Gzr8 

4.966 
4,965 

QC Pass 
5. 8B8 
18, 88 

Mg2798 
PPm 
19n 74  . 81 . 8751 

19. 7s 
19. 76 

QC P a s s  
28. 88 
18, 88 

4 .  017 
4.883 

NOGMECK 

010374 
881' 3.1 .I83 1 1 :: 14 : 36 FSM 

Ea4934 
f3 p m 
9" 893 . 884 
8486 

9, 891 
9. €396 

QC Pass 
18. 88 
18. 863 

t: 1.324 7 
PPm 
2. 888 . 888 . 8es€l 

2. 888 
2" 885 

QC Pass 
2. 888 
18. a8 

Ma2BE:B 
PPm 
5. i@€3 . 819 
I )  3724 

5.895 
5.122 

QC P a s s  
5.888 
18. 88 

Pd 3484 
PPm . 9715 . 8819 
.I 19i8 

. 9782 

.I 9728 

QC Faas(; 
1 n a88 
18,88 

p b ~ ~ 8  

page 3 

4,948 
4,944 

18.29 
15. S& 

Na5884 
PPm 

Q48.43 . 85 . 1 1 4 2  

QC Fail 
38. B8 
18. 88 

. gag4 
I9858 

#C Pas c 
1 , 888 
18. a# 



Rnalysis Report 

Units 

SDev 
XRSD 

# l  
#;z 

E r r  0 5' 5 

v a 1 u E? 

Range 

Q V 9 "  

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

W l  
#2 

E r r o r s  
a 1 M e 

Range 

Elem 
Units 
R v g e  
SDev 
:<RSX3 

##i 
#2 

E r t- Q r 55 
6' a 1 u e 
Range 

%R 
98.11 . 87 . 8764 
95. iE 
9d. 85 

NOCHEGK 

s-42 15 
PP* 
4. 991 

I 8432 . 8538 
4.938 
4,993 

G!G Pas5 
5.888 
l a m  88 

Y """3 7 1 8 
PPm 
4.937 . 881 . 8248 
4.937 
4 . 936 
QC F'ass 
5.888 
18, 88 

BC Standard 

PP* 
5.878 . mi7 
I3339 

5.898 
5. a66 

NOCHECK 

Tt72837 
PPm 
m 9824 
I881215 . GEt';z7s 

I9829 . 9819 
QC Faass 
1. 8@8 
i8. 88 

Zn2862 
PPm . 9896 . 881 i . 1138 
m 9888 . 9984 
QC F'a55 
1.888 
58.88 

PPm 
5.125 

It 831 . 4153 
5.1i8 
5.148 

NOCHECK 

Ti 5349 
PPm 
4.798 . 882 . 8345 
4.797 
4 .  799 

QC Pass 
5.888 
18. 88 

Z r S 4 9 E  
PPm 
4,869 . 888 . am33 

4 .  E369 
4.869 

QC P a s s  
5. 8@8 
18.88 

PPm 
4. 828 

. 1528 

4. a34 

* 887 

4 ,  f p z  

G?c Pas5 
5. @88 
18. 88 

U--4@9S 
PPm 
.I 4651 
8886 
8961 

It 9715 . 9598 
C.!C P a s s  
1 I 888 
18.88 

.- page r: 

4.559 
4. a64 

QC F'asr=, 
5. @8@ 
3.8, 88 

l m  855 
1.856 



nna 1 y 5 i 5 

#l. 
#% 

Repart BC S t a n d a r d  

2 
Time 
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3 
NCl7USED 
.. ..... 
.. 
..... ..... 

@a/ 1. 1/83 

e- 4 8.J 

NOTUSED NOTUSED I'KITUSEID 
.. ... ... 

..." ..... ..... .".. .̂. I 
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PaGI@ 

7 
NOT USE I3 

.....e 

.......... 
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R u n  Time: 88/11/83 1 l : l r = \ s 3 r Z  
Comment  : 
Mode CQNC Ccst-r.. F a c t  or: 

E l e m  
Units 

SDev 
XRSD 

# J  
.## 2 

E r - r o r s  

LCSW 

Elem 
Units 
F4 v g e 
SDev 
XFISL) 

# 3. 
# E  

Errors 
H i KJ t-i 
L o w  

E l e m  
Units 
n v 9 e 
SDev 
%RSD 

W l  
#2 

E I.--?-- 0 I.- c, 

t . O W  

E l e m  
Units 
FSvge 
SDev 
%F?SD 

H 1  
W %  

Err CI r s 
H i g t-1 
L O W  

E l e m  

l3vge 

H i EJ t3 

High 

A q S 2 8 8  
Ezpm 
- 0  8883 . 8885 
147.3 

D 8888 --. 8887 
LC Pas 9 
D 8858 
- 0  8858 

Ca3 179 
p p m . 8844 
D 8828 
4-4.20 

. 8838 . 8858 
L C  Pass . 8588 
- 0  8588 

La39R8 
PPm 
-1.8887 

I881 1 
159.9 

. 8881 --. 8815 
L C  P a s s  . 8858 
- 0  8858 

N i 2 3 1 6  

PPm -. 888B 
8885 

78. 46 

-8l881 1 
- 0  88@4 

L C  Ftass 
8858 -. 8858 

c&.-& 1 -J 

kf 385% 
PPm 
- 0  8859 . 8864 
lizr9. 8 

-. 8814 
- 0  8184 

L C  P a s s  
It 8588 -.. 8588 
C"J2265 
ppzm . 8888 . 8882 
1418. 

. 8882 
--.. 8881 

LC Pass . 8858 
--a 8858 

Lit37237 
PPm 
8888 . 8882 

26. 88 

. 8889 
8887 

L C  P a s s  . 8858 
- 0  8858 

f3 1782 
e.... 

ppm 
D a833 . 8816 
4s. 78 

8l 884.4 
e 8821 

L C  Pass . 8188 
- 0  8188 

1968/X 

- 0  43814 -"-. 88 1s 

L-C F ' a s s  . 8858 --. 8858 

-. 888.4 
--I 8887 

- 0  8888 
- 0  8892 

LC P a s s  
8588 

- 0  8588 

NOCHECK 

E ,,24 9 6 
PPm 
I 8879 . 88153 
23.74 

. 88532 . 8866 
L C  F'ass . 8588 -. 8588 
Cr-3677 
PPm --. 8885 . 8884 
66. I& 

-. @@a3 -. 8885 

L C  Pas, . 23858 -. 8858 
Mn2576 
PPm -. 8881 . a888 
8.532 

- 0  8881 -. 8881 

L C  P a s s  
D 8858 -. 8858 
F_.?.l@ -.' / -=I 

p p In 
I# 8818 
.I 8888 
72. 56 

. @@I& 
08885 

NOCHECK 

LL 4) L 

si 2\58 1 

Ea4934 
PP'n . B881 
I8881 
58.24 

D QB82 
D 8881 

LC Pass 
e 8858 
- 0  8858 

c u 3 2 4 7 
p p In 
--" a884 . 88@5 
146.2 

. 8888 
- 1  88izr7 

L C  F a a s s  . 8858 
- 0  8858 

MC32.828 
PPm . 8843 . 88430 
19.94 

I88ft4 
I 8837 

L C  Pass 
le 885# 
- 0  8858 

Pcl3484 

PPm -.. 881 3 
8849 

398.9 

88.2 2 

--. 8848 
L C  Pac,s 
D 8858 -. 8858 
pk,z2@ 

. 8881 . 888.l 
L C  Pas!s 
LI 8858 -. 8858 

. 8137 
-" 8249 

H.3878 
- 0  8249 

L C  H i g h  . @sa8 -.. 8588 

L C  ?'as 5- . 8188 --. fa188 



010378 

Units %R ppm PPm PPm PPm PPm Ppm 
n v g e  48.41 . 8855 -. 8822 -. 8846 . 8887 . 8884 -. 8817 
SQev 2. 49 I 8811 . 8881 1) 8835 . 8883 . 8885 " 8819 
%RSD p, 526 28. 83 5.736 83. 88 47. 4s 131.6 113.5 

# l  96. €36 . 8847 -.* 8823 .-*. 881 9 1) Q818 I8888 --. 8883 
#2 188. 2 . 812164 -. 8822 *If. 8874 . 88B5 . 8887 -. 8838 
E r r o - v s  MDCEiECK NOCHECK NDCWECK LC P a s s  LC Pass LC P a s s  LC: P a s s  

L o w  - * I l  81@@ -*. 8838 --I 8858 --" 8858 
H i g h  1) 811218 .I @a38 I 8858 I8858 

Elem st--42 15 Th8837  Ti 3349 71 5988 u .-4 85) 8 u --2924 W--2879 
\ A n i t  5 f3pm Ppm PPm Ppm PPm PPm PPm 
nv g e . 8888 -. 8817 -. 8883 . 8833 -. 8863 -. 8888 . 8841 

SQev 1) 888i * 8888 . 8884 . 8834 1) 8869 " 8882 . 8885 
%RSD 148. 5 413.24 142. 6 184.1 118.8 27. 69 12. 513 

#l  . 8881 -. qJqp3 . 8888 . 8856 -. 8814 -. 8889 I8837 
#2 . 88aa -. a812 -. 88B6 . 8884 -.8111 -. 8886 . 8844 

Em-csrs  LC P a s s  LC F'ass LC Pass LC P a s s  LC P a s s  LC P a s s  LC F'ass 

Law -. G3858 - 1 )  8i88 -. 8858 -. 8188 -*. 1 888 -. 8858 -. 8188 High a8858 . 8188 . 8858 . 8188 I 1888 . 8858 . 8188 

E l e m  V--37 18 Zt-3496 
U n i t s  ppm Ppm PPm 
A v  g e . 8881 . 8814 - *  8887 
5De V . 8881 . 8817 . 812188 
:/.Fisx3, 1 14. 5 119.6 1.245 

# l  1) 881211 . 8882 ..*- I 8888 
#2 I 8888 . 8827 - 1  8887 

E r r o r s ;  LC Ftas;s; LC P a s s  LC F'ass 

L o w  --. Q8S8 -. 8858 - I .  8858 
High 1) 8858 . 8858 . 8@58 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 24618 
SDG: 230259 
CASE: CNWRA 
VTSR: July 14,2003 
PROJECT#: 06002.01.141 

TASK ORDER: 030714-8 

Certificates of Analysis 



010380 
FISHER SCIENTIFIC 
TRACEMETAL GRADE NITRIC ACID 

CERTIFICATE OF ANALYSIS 
Catalog No. A509 Lot No: 11 03030 

Date: March, 2003 

Value - Units - Tests - 
Assay 
Color 

% 70% 
APHA <lo 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Bismuth 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thorium 
Tin 
Titanium 
Uranium 
Vanadium 
Zinc 
Zirconium 

PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb ' 

PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 

c0.2 
<o. 1 
co.1 
CO. 1 
eo. 1 
co.1 
c l  

<o. 1 
~0.5 
CO. 1 
eo. 1 
co. 1 
< O S  
co. 1 
co.1 
<0.2 
eo. 1 
c0.2 
CO. 1 
<o. 1 
c0.2 
CO. 1 
<o. 1 
c0.2 
co. 1 
<o. 1 
CO. 1 
co. 1 
co.1 
co. 1 
c0.2 
co.1 

Element concentrations are at the point of bottling. 
Concentrations of some elements in particular; 
Ca, Si, K, Na, B, AI, Mg 8 Mn will increase due to 
storage in glass bottles. 

3 kckduy 
Dr. B. McKelvey 
QNQC Manager 
Fisher Scientific Chemical Division 
Pittsburgh, PA., ,15275 Phone (412) 490-8300 

f Fhhor C k o d d  Q,,, 
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FISHER SCIENTIFIC 
TRACEMETAL GRADE NITRIC ACID 

CERTIFICATE OF ANALYSIS 
Catalog No. A509 Lot No: 1103030 

Date: March, 2003 

Value Tests 

Assay Yo 70% 
Color APHA <10 

- Units - 

Aluminum PPb <0.2 
Antimony PPb <o. 1 
Arsenic PPb <0.1 
Barium PPb eo. 1 
Beryllium PPb <o. 1 
Bismuth . PPb <o. 1 
Boron PPb <l 
Cadmium PPb <o. 1 

Chromium PPb <o. 1 
Cobalt PPb eo. 1 
Copper PPb <o. 1 

Lead PPb <o. 1 
Lithium PPb <o. 1 
Magnesium PPb <0.2 
Manganese PPb eo.1 
Mercury PPb C0.2 
Molybdenum PPb eo.1 
Nickel PPb <o. 1 
Potassium PPb e0.2 
Selenium PPb CO.1 
Silver PPb <o. 1 
Sodium PPb <0.2 

Calcium PPb <0.5 

Iron PPb <0.5 

Strontium 
Thorium 
Tin 
Titanium 
Uranium 
Vanadium 
Zinc 
Zirconium 

PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 

<o. 1 
<o. 1 
<o. 1 
<o. 1 
co.1 
<o. 1 
c0.2 
co.1 

Element concentrations are at the point of bottllng. 
Concentrations of some elements in particular, 
Ca, Si, K, Na, B, AI, Mg & Mn will Increase due to 
storage in glass bottles. 

Or. B. McKelvey 
QNQC Manager 
Fisher Scientific Chemical Division 
Pittsburgh, PA., 15275 Phone (412) 490-8300 
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010382 

FISHER SCIENTIFIC 
TRACEMETAL GRADE HYDROCHLORIC ACID 

CERTIFICATE OF ANALYSIS 
Catalog No. A508 Lot No: 41 021 10 

Date: December, 2002 

- Tests 

Assay 
Color 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Bismuth 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thorium 
Tin 
Titanium 
Uranium 
Vanadium 
Zinc 
Zirconium 

Units Value 

Yo 36% 
APHA <lo  

PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 

Element concentrations are at the point of bottling. 
Concentrations of some elements in particular, 
Ca, Si, K, Na, B, AI, Mg 8 Mn will increase due to 
storage in glass bottles. 

Dr. B. McKelvey 
QNQC Manager 
Fisher Scientific Chemical Division 
Pittsburgh, PA., 15275 Phone (412) 490-8300 

C0.5 
<0.1 
eo. 1 
<o. 1 
<0.1 
CO.1 
<1 

co.1 
<0.5 
<0.1 
<0.1 
co.1 
C0.5 
<o. 1 
co.1 
<0.5 
co.1 
<0.2 
CO.1 
<0.1 
<o. 1 
co.1 
<o. 1 
<0.5 
co. 1 
CO.1 
<0.1 
co.1 
co.1 
co.1 
c0.5 
<0.1 

0 5/22/03 



FISHER SC!ENTIFIC 
TRACEiC;SETAL GRADE HYDROCHLORIC ACID 

CERTIFICATE OF ANALYSIS 
Catalog No. A508 Lot No: 4102110 

Date: December, 2002 

Units . Value Tests - 
Assay O/O 36% 

APHA 4 0  Color 
c0.5 
co.1 

co.1 
co.1 
co.1 
cl 

co.1 
Calcium PPb ~ 0 . 5  
Chromium 
Cobalt 
Copper Iron PPb (0.5 

<0.1 
co.1 

Magnesium PPb ~ 0 . 5  

Manganese 

co.1 
co.1 

Aluminum PPb 
Antimony PPb 

Barium PPb 
Beryllium PPb 
Bismuth PPb 
Boron PPb 
Cadmium PPb 

PPb co.1 Arsenic 

PPb co.1 
PPb co.1 
PPb co.1 

Lead PPb 
Lithium PPb 

PPb co.1 
Mercury PPb c0.2 
Molybdenum PPb 
Nickel PPb 

PPb co.1 
PPb co.1 
PPb co.1 

PPb co.1 
PPb co.1 

Tin PPb co.1 
PPb co.1 
PPb <o. 1 
PPb co.1 

PPb co.1 

Potassium 
Selenium 
Silver 
Sodium PPb ~0.5- 
Strontium 
Thorium 

Titanium 
Uranium 
Vanadium 
Zinc PPb ~ 0 . 5  

Zirconium 

Element concentratlons are at the point of bottling. 
Concentrations of some elements in particular, 
Ca, Si, K, Na, B, AI, Mg (L Mn will Increase due to 
storage in glass bottles. 

3 Mc-ke\y;t/ 
Dt. B. McKelvey 
QNQC Manager 
Fisher Scientific Chemical Division 
Pittsburgh, PA, 15275 Phone (412) 490-8300 
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010384 
CUSTOM-GRADE SOLUTION 10,000 pg/mL Scandium IN 5% HNO, (abs) 
Catalog Number: CGSC10-1 and CGSClO-5 

Lot Number: T-QSCOI 104 INORGANIC: LABS/RA 
DATE RECEIVED: 

S C P ,  DATE OPENED- Starting Material: 
Starting Material Purity: 99.999 % 
Starting Material Lot No: 632-572 1 

CERTIFIED VALUE: 10,056 pg/mL 
The certified value is the average of the classical wet assay and instrument analysis unless otherwise specified. All standards are accurate 
to a relative precision of f 0.5% at the 95% confidence level for a period of 1 year. (See expiration date below) 

Classical Wet Assay: 10,040 pg/mL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate 

Sufficient number of sample measurements were made to give a minimum relative precision of f 0.3% at the 95% confidence level. 

instrument Analysis: 10,071 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 48a 

Sufficient number of sample measurements were made t o  give a minimum relative precision of f 0.5% at the 95% confidence level. 

TRACE ;\rlETALLIC IMPURITfES DETERMINED BY ICP-MS AND ICP-OES IN pglrnL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm . 

- 0 AI <0.07 
- M Sb <0.0005 
- M As <0.01 
- M Ba <0.01 
- M Be <0.0005 
- M Bi 0.043 
- 0 B <0.034 
- M Cd C0.003 
- 0 Ca 0.17 
- M Ce <0.005 

- M Cs <0.0003 
- M Cr <0.005 

- M Co <0.003 
- M Cu <0.006 

- M Dy <0.006 
- M Er ~ 0 . 0 0 5  

- M Eu <0.003 
- M Gd <0.001 
- M Ga <0.001 
- M Ge C0.006 
- M Au <0.003 
- M Hf 0.03 
- M Ho <0.0005 

- M In <0.001 
- M Ir ~ 0 . 0 0 5  
- 0 Fe <0.16 
- M La <0.0005 
- M Pb 0.005 

- M Li ~ 0 . 0 1  
- M Lu <0.0004 
- M Mg c0.03 
- M Mn ~0.004 
0 Hg i 
- M Mo <0.002 

- M Nd C0.002 
- 0 Ni <0.084 
- M Nb <0.0005 
- n Os 
- M Pd C0.005 
- O P  i 
- M Pt <0.002 
- 0 K <5.01 

- M Pr <0.0003 
- M Re <0.001 
- M Rh <0.001 
- M Rb <0.001 
- M Ru <0.002 
- M Sm <0.001 
- s sc 
- 0 Se <0.67 
- 0 Si <0.034 
@ Ag 0.005 
- 0 Na <0.16 
- M Sr <0.0005 
- n S  
- M Ta <0.007 

M- Te ~0.03 
- M Tb <0.0003 
- M TI <0.001 
- M Th 0.028 
- M Tm <0.0004 
- M Sn <0.005 
- n Ti 
- M W <0.01 
- M U <0.002 
- M V <0.002 
- M Yb <0.001 
- M Y <0.04 
- M Zn 0.075 
- M Zr 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"~): 1 .OG2 g/mL 
QA:KL I*V.OX)U)~DH 

(over) 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6799 

Quality Assurance Manager 

I 



Certificate o f  glrralpe'ie' 
RADE SOLUTION 1000 pg/mL Scandium IN 5% HNO, (abs) 

Catalog Number: CGSC1-1 and CGSCl -5  010585 

Lot Number: w-sc02055 INORGANIC LABS/RADC:HEM LABS 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

sc20, 
99.99% 
632-5721 

CERTIFIED CONCENTRATION: 1000 k 5 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 (XI = x 
n 

(x) = mean xi = individual results n = number of measurements C S i  = The s u m m a t i o n  o f  a l l  s ign i f i can t  
estimated errors. 

Classical Wet Assay: 1000 k 5 pglml 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate. 

Instrument Analysis: 995 & 5 pg/mL 
Method: inductively Coupled Plasma Spectroscopy (ICP) vs NET SRM 3148a. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence interval. 
Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the accuracy of this 
CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 wrn . 

- 0 AI <0.070 
- M Sb <0.000050 
- M As <0.0010 
- M Ba <0.0010 
- M Be <0.000050 
- M Bi 0.0043 
- 0 B <0.020 
- M Cd <0.00030 
- 0 Ca 0.016 
- M Ce <0.00050 
- M Cs <0.000030 
- M Cr <0.00050 
- M Co <0.00030 
- M Cu <0.00060 

- M Dy <0.00060 
d M Er <0.00050 
- M Eu <0.00030 
M Gd <0.00010 
d M Ga <0.00010 - M Ge <0.00060 
- M Au <0.00030 
- M Hf 0.0030 
- M Ho <0.000050 
- M In <0.00010 
- M Ir <0.00050 
- 0 Fe <0.16 
- M La <0.000050 - M Pb 0.00050 

- M Li <0.00f0 
- M Lu <0.000040 
- M Mg <0.0030 
- M Mn <0.00040 
Q Hg i 
- M Mo <0.00020 
- M Nd <0.00020 
- 0 Ni <0.084 
- M Nb <0.000050 
- n Os 
- M Pd <0.00050 
O P  i 
- M Pt <0.00020 
- 0 K C5.01 

- 

- M Pr <0.000030 
- M Re <0.00010 
- M Rh <0.00010 
- M Rb <0.00010 
- M Ru <0.00020 
- M Sm <0.00010 

- 0 Se <0.67 
- 0 Si <0.034 
M Ag 0.0050 
- 0 Na <0.16 
- M Sr <0.000050 
- n S  
- M Ta <0.00070 

sc 

- M Te <0.0030 
- M Tb <0.000030 
- M TI <0.00010 
- M Th 0.0028 
- M Tm <0.000040 
- M Sn <0.00050 
- M Ti <0.0050 
- M W <0.0010 
- M U <0.00020 
- M V <0.00020 
- M Yb <0.00010 
- M Y <0.0040 
- M Zn 0.0075 
- M Zr 0.032 

M - checked by ICP-MS 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.038 g/mL 
0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

(over) 
QA: KL Rw.031 JOJJTS 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quality Assurance Manager V Technical Support: 800-569-6799 



ill Cataloe Number: SPIKE- 1 Lot NO.: 22-93AS 

This ASSURANCE @certified reference material, CRM, is intended primarily for use as a 
I I i - L F I  calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 1 YX\I 1 ... 

ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

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

Refer to side 2 for details of measurement uncertainties. t w i r m  
Et lt4 O3 

I15 i i  
Instrumental Analysis by ICP Spectrometer: I l l  

I 
Element Labeled Measured NIST Element Labeled Measured NTST 

(mg/L) ( m a 4  SRM (m@> (mg/L) SRM 

A1 200 199.51 3101a Pb 50 49.98 3128 
As 200 199.89 3103a Sb 50 50.02 3102a 
Ba 200 199.68 3104a V 50 49.95 3165 
Se 200 200.10 3149 Zn 50 50.02 3168a 
TL 200 200.07 3158 cu 25 25.34 3114 

e o  50 50.25 3113 Ag 5 5.00 3151 
Mn 50 49.98 3132 Be 5 5.00 3105a 
Ni 50 50.11 3136 Cd 5 4.99 3108 

Spex Reference Multi: Lot #2-61BD, 17-55AS, 19-85ASREF 

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single component exceeding +/- 2%. This guarantee is valid for a period of 
one year from the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

i 



018387 

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 pwity single element concentrates of individual elements using 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Measured NIST Element Labeled Measured NIST 
(mg/L) (mg/L) SRM (mg/L> (mg/L) SRM 

A1 
As 
Ba 
Se 
TL4 
Fe 
c o  
Mn 
Ni 

200 
200 
200 
200 
200 
100 
50 
50 
50 

199.51 3101a 
199.89 3103a 
199.68 3104a 
200.10 3149 
200.07 3158 
99.91 3126a 
50.25 3113 
49.98 3132 
50.11 3136 

Pb 
Sb 
V 
Zn 
c u  
Cr 
Ag 
Be 
Cd 

50 
50 
50 
50 
25 
20 
5 
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 
4.99 3108 

Spex Reference Multi: Lot #2-6 lBD, 17-55AS, 19-85ASREF 

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single component exceeding +/- 2%. This guarantee is valid for a period of 
one year fiom the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: MAY '03 CertiQing Officer: IV- U- 

0 2000 SPEX CertiPrep, Inc. 



Catalog Number: ICAL- 1 Lot No.: 6-104VY 
Description: Instrument Calibration Standard 1 
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 instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

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

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Measured NIST 
(mg/L) (mg/L) s m  

Ca 5,000 4,984.92 3 109a 
K 5,000 4,990.26 3141a 

Mg 5,000 4,99 1.82 3 13 1 a 
Na 5,000 4,998.07 3 152a 

Spex Reference Multi: Lot #10-100AS, 12-1 13AS, 5-198VY, 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 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 
transpqrted and stored under laboratory conditions. 

Certifying Oficer: Nv 
Mp# '03 

Date of Certification: 

0 2000 SPEX CertiPrep, Inc. 



010389 

Catalog Number: PLB9-2WX/2T Lot NO. 9-143B 
Description: 1000 mg/L Boron 
Matrix: H20 

This ASSURANCE @I certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 
Certified Value: 999.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/-3 .Om@ 
NIST SRM 3 107 

The CRM is prepared gravimetrically using high purity (NH4)2(B407)-4H20 Lot# 0800 1 E. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1001 mg/L 

Metbod: Titration with Sodium Hydroxide using Phenolphthalein as indicator. Sodium Hydroxide 
standardized against Potassium Biphthalate NIST SRM #84K. 

Instrumentation Analysis By ICP spectrometer: 998 mg/L 
Uncertified Properties: 

Density: 1.000 @ 23.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element 
A1 
As 

Ag 
Ba 
Be 
Bi 
Cd 
c o  
Ca 
Cr 

mg/L 
0.06 

<0.001 
c0.002 
CO.00 1 
co.00 1 
CO.001 
CO.001 
<0.001 
0.003 
~0.003 

Element 
cu 
Fe 
Ga 
In 
K 
Li 
Mn 
Mo 

Mg 
N a  
Ni 

mg/L 
<o.oo 1 
0.00 1 

<o.oo 1 
<0.001 
<o.o 1 

~0 .001 
CO.00 1 
<0.001 
CO.00 1 

0.026 
co.00 1 

Element 
Pb 
Re 
Rb 
Sr 
Sb 
Sn 
Ti 
T1 
V 
zr 
ZR 

mg/L 
co.00 I 
<0.001 
<0.001 
<o.oo 1 
<0.001 
<0.001 
co.00 1 
<0.001 

0.004 
~0 .001  
c0.007 

Balances are calibrated regularly with weight sets traceable to NIST k32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: Certifying Officer: /V. &?GA- 
dl4 '03 



Catalog Number: PLLI2-2W2Y Lot NO. 9-102LI 
Description: 1000 mg/L Lithium 
Matrix: 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 
Certified Value: 1002 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3 mg/L 
NIST SRM 3 129a 

The CRM is prepared gravimetrically using high purity Lithium Carbonate Lot# 0302 1A. 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: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Li2SO4. 

Instrumentation Analysis By ICP spectrometer: 1002 mg/L 
Uncertified Properties: 

Density: 1.014 @ 24.5 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element m g L  Element mg/L 

AI 0.009 cu 0.0 1 Pb 0.00 1 
0.002 As 0.004 Fe 0.045 Re 

<0.001 Rb CO.00 1 Ag <0.001 Ga 
B ~0.004 In co.00 1 Sr 0.00 1 
Ba 0.004 K 0.05 Sb 0.002 

co.00 1 Be 0.002 Mn <0.001 Sn 
Bi <0.001 Mo 0.002 Ti 0.005 
Ca 0.03 Mg 0.003 T1 co.00 I 
Cr co.00 1 Na 0.02 V <0.001 

co.00 1 Zr co.00 1 Cd <0.001 Ni 
c o  0.002 Zn 0.20 

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 conditions. 

Date of Certification: MhY '03 Certifying Officer: /V. m e w  

i i i  i 
I I !  I 
I t i  I 
I I t  I 



Catalog Number: PLM09-2X/2Y/2T Lot NO. 9-49MO 
Description: 1000 mg/L Molybdenum 
Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic 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: 1000 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3 mg/L 
NIST SRM 3 134 

The CRM is prepared gravimetrically using high purity Ammonium Molybdate 030 1 1 C . The 
certified value listed is the average of values obtained by classical wet assay and 1CP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 999 mgL 

Method: Precipitation using 8-Hydroxyquinoline. Filter, dry, and weigh as Mo02(C9HGN0)2 

Instrumentation Analysis By ICP spectrometer: 100 1 mg/L 
Uncertified Properties: 

Lot# 

Density: 0.9987 @ 24.6 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Anaiysis: 

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

AI 
As 

B 
Ba 
Be 
Bi 
Ca 
Cr 
Cd 
co 

Ag 

0.00 1 

(0.001 
X0.003 
<o.oo 1 
co.001 
<0.001 
0.006 
<0.005 
C0.05 

<o.oo 1 

0.04 . 
c u  
Fe 
Ga 
In 
K 
Li 
Mg 
Mn 
Na 
Ni 

0.004 
a 0  1 

co.00 1 
<0.001 
0.02 

<0.001 
0.007 
<0.001 

0.009 
co.00 1 

Pb 
Re 
Rb 
Sr 
Sb 
Sn 
Ti 
TI 
V 
Zr 
Zn 

0.00 I 
0.03 

a 0 0  1 
a . 0 0  I 
<o.oo 1 
<o.oo I 

0.004 
<0.00 I 

0.004 
<o.oo 1 
a . 0 u  I 

Balances are calibrated regularly with weight sets traceable to NlST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Certifying Officer: /V. u t -  
MY '03 Date of Certification: - 

0 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 
relevent to the certified properties listed below. 
Certified Value: 1003.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

l3 
5 z r= 
u -.. d 

+/- 3 mg/L 
NIST SRM 3 139a 

The CRM is prepared gravimetrically using high purity (NH4)H2(P04) Lot# A158.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: 1004 mg/L 
Method: Precipitation using Magnesia mixture. Filter, ignite, and weigh as M9202. 

Instrumentation Analysis By ICP spectrometer: 1003 mg/L 
Uncertified Properties: 

Density: 0.9997 @ 22.9 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mglL Element mg/L Element mg/L 

AI 
As 
Ae 
B 
Ba 
Be 
Bi 
Ca 
Cr 
Cd 
c o  

0.05 
<0.001 
<0.001 
C0.005 
<o.oo 1 
<0.001 
<o. 00 1 

0.65 
<o.oo 1 
<o.oo 1 
<o.oo 1 

c u  
Fe 
Ga 
In 
K 
Li 

Mn 
Mo 
Na 
Ni 

Mg 

co.00 I 
0.019 

<0.001 
<0.001 

0.17 
0.004 

0.3 
<o.oo 1 
<o.oo 1 

0.5 
<o.oo 1 

Pb 
Rb 
Re 
Sn 
Sr 
Sb 
Ti 
TI 
V 
Zr 
Zn 

<0.00 I 
a . 0 0  I 
co.00 I 

0.006 
0.004 
0.01 

0.0 16 
c0.00 1 
<o.oo 1 
co.00 1 

6.7 

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 conditions. 

.CI 

Date of Certification: &h l- - d.3 CertifLing Officer: /V. -e- 

0 2000 SPEX CertiPrep, Inc. 
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Catalog Number: PLTI9-2X/2YUI' Lot NO. 9-52TI 
Description: 1000 mg/L Titanium 
Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instruinentat ion 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: 995.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity (NH4)2TiF6 . Lot# 0202 1 E .  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: 996 mg/L 

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

Instrumentation Analysis By ICP spectrometer: 995 mg/ L 
Uncertified Properties: 

+/- 3 mg/L 
NIST SRM 3 162a 

Density: 1 .OOO @ 23.9 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

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

AI 0.0 1 cu 0.35 Pb 0.002 
As co.00 1 Fe 0.01 Rb <0.001 
Ai3 co.00 1 Ga a 0 0 1  Re co.00 I 
B q.005 In <o.oo 1 Sn co.00 I 
Ba CO.00 1 K c0.05 Sr CO.00 1 
Be c0.002 Li a 0 0  1 Sb 0.005 
Bi 0.008 Mg 0.008 TI <o.oo 1 
Ca 0.095 Mn 0.001 . V <o.oo 1 
Cr co.001 Mo <0.001 Zr 0.20 
Cd <0.001 Na 0.009 zn 0.030 
c o  4.00 1 Ni 0.00 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 guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: DEC - -  '02 Certifying Officer: /V. m e -  

0 2000 SPEX CertiPrep, Inc. 



Catalog Number: PLSR2-2XQY/2T Lot NO. 9-166SR 
Description: 
Matrix: 2% HN03 

1000 mg/L Strontium in 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 
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 0200 1 B . 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 

Lot# 

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

Instrumentation Anaiysis By ICP spectrometer: 1003 m g L  
Uncertified Properties: 

Density: 1.010 CiJ 22.7 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L 
AI 0.02 
As <0.001 
Ag c0.002 
B C0.003 
Ba 0.008 
Be <0.001 
Bi <0.001 
Ca 0.0 14 
Cr 0.001 
Cd <0.001 
c o  <0.001 

Element mg/L 
cu <0.001 
Fe 0.00 1 
Ga co.00 1 
In <0.001 
K 0.10 
Li 0.007 
Mg c0.003 
Mn <o.oo 1 
Mo <0.001 
Na 0.01 
Ni <0.001 

Element mg/L 
Pb <0.001 
Rb <0.001 
Re <0.001 
Si 0.043 
Sb <0.001 
Ti <0.002 
T1 <o.oo 1 
V co.00 1 
Zr CO.00 1 
Zn 0.04 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: FFg - - ‘03 Certifying Officer: N. kolJI- 



010396 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instlumentation 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: 1000 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3 mg/L 
NIST SRM 3 16 1 a 

The CRM is prepared gravimetrically using high purity Tin Metal Lot# 02891N. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details o f  measurement uncertainties. 

Classical Wet Assay: 999 mg/L 

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

Instrumentation Analysis By ICP spectrometer: 100 1 mg/L 
Uncertified Properties: 

Density: I .034 @ 24.8 Degrees Celsius 
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 
Bi 
Ca 
Cr 
Cd 
co 

0.007 
0.0 I 
0.002 
~0.03 

<o.oo 1 
a.001 
<o.oo 1 

0.004 
a.005 
<0.001 
0.008 

cu 
Fe 
Ga 
In 
K 
Li 
Mg 
Mn 
Mo 
Na 
Ni 

<0.001 
0.02 

<0.001 
CO.00 1 

0.10 
CO.00 1 
<0.001 
<o.oo 1 
CO.00 1 

0.02 
<0.01 

Pb 
Rb 
Re 
Sr 
Sb 
Ti 
TI 
V 
Zr 
Zn 

0.00 I 
<o.oo I 
a.00 1 
a.00 I 

0.002 
<o.00 I 
<o.oo I 
<0.00 1 
co.00 I 

0.03 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: Certifying Officer: /V. -e- 
rn '03 

i i i  i 
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Catalog Number: PLBI4-2W2Y Lot NO. 9-36BI 
Description: 1000 mg/L Bismuth 
Matrix: 10% HN03 
This A S S M C E  @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 
Certified Value: 1001 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Bismuth Metal Lot# 04941B. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1001 mg/L 

+/- 3 mg/L 
NIST SRM 3 106 

Method: EDTA titration using Xylenol Orange as indicator. 'EDTA standardized against Pb(N03)2 NIST 
SRM #928. 

Instrumentation Analysis By ICP spectrometer: 1001 mg/L 
Uncertified Properties: 

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

Element m@ 
AI 0.002 
As <0.001 
Ag 0.002 
B <O. 04 
Ba <0.001 
Be CO.00 1 
Cd <0.001 
co <0.001 
Ca 0.006 
Cr c0.005 

Element mg& 
cu 0.034 
Fe 0.00 1 
Ga a 0 0  1 
In CO.00 I 
K 0.00 1 
Li co.00 1 
Mn <0.001 
Mo <o.oo 1 
Mg <o.oo 1 
Na 0.005 
Ni co.00 1 

Element mg/L 
Pb 0.006 
Re <0.001 
Rb <o.oo I 
Sr <0.001 
Sb CO.00 1 
Sn <0.001 
Ti <o.oo 1 
T1 <0.001 
V <0.002 
Zr co.00 1 
Zn 0.02 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

CertifLing Officer: #. u- rn '03 
Date of Certification: 

010597 
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Catalog Number: PLLAXW2Y Lot No. 

Matrix: 2% HN03 

Description: 1000 mg/L Lanthanum 
10-17LA 

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. 
Certified Value: 996.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3 mg/L 
NIST SRM 3127a 

The CRM is prepared gravimetrically using high purity Lanthanum Oxide 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Lot# 06981D.The 

Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 998 mg/L 
Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 

NIST SRM #928. 

Instrumentation Analysis By ICP spectrometer: 995 mg/L 
Uncertified Properties: 

Density: 1.010 @ 23.8 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mg/L 
Ce 0.009 Lu <o.oo 1 Tm co.00 1 
Ca 0.05 Mn <0.001 Ti <o.oo 1 

Er <0.001 Nd <o.oo 1 Ta co.00 1 
Eu <0.001 Ni CO.00 1 TI <o.oo 1 
Fe 0.006 Na 0.006 V <0.001 
Gd <0.2 Pr eo.001 W <0.001 
Ga -=0.001 Rb co.00 1 Y co.00 1 
Hf <0.001 sc <0.003 Yb <0.001 
Ho <0.001 Sm <0.001 Zr co.00 1 
In CO.00 1 Th CO.00 1 

DY a.00 1 Mo <0.001 Tb <0.001 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transparted and stored under laboratory conditions. 

certm officer: N- k d e r b k a t i ,  icl$ '&j Date of Certification: 

0 2000 SPEX CertiPrep, Inc. 



Catalog Number: PLY2-2X/2Y/2T Lot NO. 9-152Y 
Description: 1,000 mg/L Yttrium 
Matrix: 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 
Certified Value: 1001.5 m a  
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Yttrium Oxide Lot# 08001A. 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 Thymol Blue as indicator. EDTA standardized against PbO\J03)2 

+/- 3 mg/L 
NIST SRM 3 167a. 

NIST SRM #928. 

Instrumentation Analysis By ICP spectrometer: 100 1 mg/L 
Uncertified Properties: 

Density: 1 .O 10 @ 24.8 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L 
Ce <0.001 
Ca 0.007 
DY CO.00 I 
Er <0.001 
Eu <om 1 
Fe 0.003 
Gd <0.001 
Ga <o.oo 1 
Hf co.00 I 
Ho <O.W 1 
In co.00 1 

Element mg/L 
La <0.001 
Lu co.00 I 
Mn <o.oo 1 
Mo <0.001 
Nd CO.00 1 
Ni co.00 1 
Na 0.005 
Pr <o.oo 1 
Rb co.00 1 
sc co.00 1 
Sm <o.oo 1 

Element mg/L 
Tb CO.00 1 
Tm <o.oo 1 
TI co.00 1 
Th co.00 1 
Ta <0.001 
Ti co.00 1 
V co.00 I 
W co.00 1 
Yb <0.001 
Zr 0.003 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Certifying Officer: /V. M e w  
MAY '03 Date of Certification: - 



Description: 1000 mg/L Palladium 
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This ASSURANCE @ certified reference material, CRM, is intended priniarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as :< :. .T 

-' - 
U 

. .  
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: 995 I l l g / ~  
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3 mg/L 
NIST SRM 3 138 

.- 

The CRM is prepared gravimetrically using high purity Palladiuni Powder Lot# 07991E. 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: 990 mg/L 

Wkthod: Precipitation using dimethyl glyoxinie,filter,dry and weigh as Pd(C4H702N2)2. 

Instrumentation Analysis By ICP spectrometer: 1000 mg/L 
Uncertified Properties: 

Dens$': 1.025 @ 26.3 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

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

AI 
Au 
Ag 
B 
Be 
Bi 
Ca 
Cd 
c o  
cu 

<0.004 
0.03 

0.007 
<0.05 

<0.002 
co.00 1 

0.02 
<0.001 
<0.001 
c0.006 

Cr 
Fe 
Ga 
Ir 
In 
Mg 
Mn 
Na 
Ni 
Pb 

<0.009 
0.02 

co.00 1 
co.00 1 
<0.001 
<0.005 
<0.001 
c0.03 
0.004 
c0.04 

Pt 
Re 
Rh 
Rb 
Ru 
Sn 
Te 
Ti 
W 
Zr 
Zn 

c0.004 
co.00 1 

0.002 
co.00 1 
<0.001 

0.08 
co.00 1 
<0.001 
<0.001 
<o.oo 1 

0.16 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: - - '03 Certifying Officer: /V. e- 
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Catalog Number: PLS9-2XW2T Lot NO. 8-745; 
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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 t q g 3 5  relevent to the certified properties listed below. i g 

tQl I I 

Certified Value: 1003 mg/L ukBi$ > r 
Uncertainty Associated with Measurement: +/- 3 mg/L 

The CRM is prepared gravimetrically using high purity Ammonium Sulfate Lot# 05891M. The I I I I  

e+; $ 
I l l 1  
I l l 1  

Certified Value is Traceable to: 

certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1003 mg/L 

Method: Precipitation using barium chloride,filter,ignite and weigh as BaS04. 

Instrumentation Analysis By ICP spectrometer: 1003 mg/L 
Uncertified Properties: 

NIST SRM 3 154 

Density: 1.007 @ 23.6 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg& Element mg/L” 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: .m certifying Oficer: (V. k u d e w U a d L  
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1000 mg/Lthorium I !W Description: 
Matrix: 2% HNo3 

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 arid other methods 
relevent to the certified properties listed below. 

i 7-k 

C I  

Certified Value: 1000 m a  +/- 3 mg/L I": y$ 1 1 1  
i i l i  

I l l  
Uncertainty Associated with Measure men t : 
Certified Value is Traceable to: NIST SRM 3 159 
The CRM is prepared gravimetrically using hi@ purity Th(N03)4-4H20 Lot# 01851R. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectronieter analysis 
Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 
Method: EDTA titration using Xylenol Orange as indicator. EDTA standardized against Pb(?403)2 NIST 

100 1 mg/L 

SRM #928. 

Instrumentation Analysis By ICP spectrometer: 999 mg/L 
Uncertified Properties: 

Density: 1.043 @ 25.2 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / lCPMS Analysis: 

Element mg/L 
Ce 0.008 
Ca 0.01 
DY <0.001 
Er <0.001 
Eu CO.00 1 
Fe CO.01 
Gd <o.oo 1 
Ga <0.001 
Hf <0.001 
Ho a 0 0  I 
In a.001 

Element mg/L 
La 0.002 
Lu <0.001 
Mn <o.oo 1 
Mo co.00 I 
Nd 0.002 
Ni <0.001 
Na 0.03 
Pr <0.001 
Rb co.00 1 
sc 0.002 
Sm <o.oo 1 

Elenient mg/L 
Tb <Q.OO I 
Tm <0.00 I 
Ti co.002 
Ta <0.00 I 
TI co.00 I 
V cO.00 1 
W a . 0 0  I 
Y 0.00 I 
Yb <0.001 
Zr 0.002 

Balances are calibrated regularly with weight sets traceable to NlST #32356, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of  uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Certifying Officer: /V. &MAC* y p  -- '02 Date of Certification: - 



Catalog Number: PLU2-2XDY Lot NO. 9-179l-J 
Description: 1000 mg/L Uranium 
Matrix: 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended prhnarily 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: 999.5 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3 mg/L 
NIST S R M  3 164. 

The CRM is prepared gravimetrically using high purity Uranium Oxide Lot# 04001D. 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: 999 mg/L 

Method: Evaporate to dryness. Ignite and weigh as U308. 

Instrumentation Analysis By ICP spectrometer: 1000 mg/L 
Uncertified Properties: 

Density: 1 .O 10 @ 23.6 Degrees Celsius 
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 
Bi 
Ca 
Cr 
Cd 
co 

0.005 
0.06 

<0.001 
C0.005 

0.004 
<o.oo 1 
<0.001 

0.012 
CO.0 10 
<0.001 
<0.001 

cu 
Fe 
Ga 
In 
K 
Li 

Mn 
Mo 
Na 
Ni 

Mg 

0.02 
0.01 1 

<0.001 
<0.001 
0.008 

<O.OOI 
0.003 
0.003 
0.006 
0.10 

<o.oo 1 

Pb 
Rb 
Re 
Si 
Sr 
Sb 
Ti 
TI 
V 
Zr 
Zn 

0.004 
<o.oo 1 
<o.oo 1 

CO.10 
0.003 
0.003 

<0.001 
co.00 1 
<0.003 
<0.001 
0.008 

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 conditions. 

Date of Certification: Certifying Oficer: #. m u  3uN '03 

*: 0 2000 SPEX CertiPrep, Inc. 
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Catalog Number: PLZR2-2X/2Y/2T Lot NO. 9-07ZR 

Matrix: 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 
Certified Value: 997 mg/L 
Uncertainty Associated with Measurement: 

Description: 1000 rngL zirconium 

I l l  
+/- 3 mg/L - 

Certified Value is Traceable to: NIST SRM 3 169 

The CRM is prepared gravimetrically using high purity Zirconyl Nitrate Lot# 11011C.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: 996 mg/L 
Method: Fume with Sulfuric Acid to dryness,ignite and weigh as ZrO2. 

Instrumentation Analysis By ICP spectrometer: 998 
Uncertified Properties: 

mg/L 

Dens$': 1.009 @ 25.0 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

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

AI 
As 

B 
Ba 
Be 
Bi 
Ca 
Cr 
Cd 
co 

Ag 

0.02 
c0.002 

0.2 
<0.05 

CO.00 1 
<0.001 
co.00 1 

0.04 
<0.005 

0.004 
<0.001 

cu 
Fe 
Ga 
In 
K 
Li 
Mg 
Mn 
Mo 
Na 
Ni 

<o.oo 1 
0.039 

<0.001 
<0.001 
<0.08 

X0.005 
c0.002 
co.001 
co.00 1 
C0.03 

<o.oo 1 

Pb 
Rb 
Re 
Sn 
Sr 
Sb 
Ti 
T1 
V 
Zn 

co.00 I 
co. 00 1 
<0.001 
co.00 1 
co.00 1 
co.00 1 
c0.002 
co.00 1 
<o.oo 1 
0.005 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Mfj -- '02 
Date of Certification: Certifying Officer: /V. ,&&,e- 

0 2000 SPEX CertiPrep, Inc. 
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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 control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 

u 1 "  ! t i  6: 
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relevent to the certified properties listed below. 
L 

Certified Value: 10,036.5 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Sodium Carbonate Lot# 0202 1 A .  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: 10,039 mg/L 
Method: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Na2S04. 

Instrumentation Analysis By ICP spectrometer: 10,034 mg/ L 
Uncertified Properties: 

+/- 30 mg/L 
NIST SRM 3 152a 

Density: 1.048 @ 23.9 Degrees Celsius 
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 
Bi 
Ca 
Cr 
Cd 
c o  

0.02 
<0.08 
c0.02 
<o. 1 
0.008 
CO.01 

co.00 1 
0.60 

0.002 
co.0 1 

<0.001 

cu 
Fe 
Ga 
In 
K 
Li 

Mn 
Mo 
Ni 

MI3 

<0.002 

CO.00 1 
co.00 1 

1.36 
c0.002 

0.60 
c0.02 

<o.oo 1 
c0.003 

0.03 I 

Pb 
Re 
Rb 
Sr 
Sb 
Sn 
Ti 
TI 
V 
Zr 
Zn 

co.00 I 
co.00 1 
<0.001 
<o.oo 1 
<0.001 
<0.001 
c0.03 

<o.oo 1 
co.00 1 
co.00 1 
C0.05 

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 labcratory tonditions. 

FFR -- P?! 
I LL' Date of Certification: Certifying Officer: /V. 
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I ! I '= &? Catalog Number: ICV-2A Lot NO.: 22-12AS 
Description: 
Matrix: 5% Nitric Acid 

Initial Calibration Verification Standard I1 

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

' I l l  

I 1 1  
i r i i  

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

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Measured NIST Element Labeled Measured NIST 
(mg/L) (mg/Lj S R M  (mg/L) (mg/L) SRM 

Ca 
I< 

Na 
AI 
Ba 
Fe 
c o  

Mg 

2,000 2,005.40 3 109a 
2,000 1,997.89 3 14 1 a 
2,000 1,992.26 3 13 1 a 
2,000 1,992.99 3 15221 
1.000 1,005.90 3 10 1 a 
1,000 1,OO I .5 1 3 104a 
1,000 1,003.17 3126a 
500 505.10 3113 

Ni 
V 
Cr 
cu 
Ag 
Be 
Mn 
Zn 

500 
500 
200 
200 
100 
100 
100 
100 

500.58 3136 
504.23 3165 
203.21 3112a 
199.75 3114 
100.46 3151 
100.04 3105a 
100.64 3132 
100.52 3168a 

Spex Reference Multi: Lot #4-63BD, 14-1ZAS 

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single component exceeding +/- 2%. This guarantee is valid for a period of 
one year from the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

w--  '02 
Date of Certification: Certifying Officer: Itl. a L y 2 ' a k 4 t z i  



CataIog Number: PLSB7-2W2YI2T 
Description: 1000 mg/L Antimony 
Matrix: Water/O.G% Tartaric Acidtr HN03 

Lot No.: 8-1 7 5 S B - X R T  

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: Antimony(Sb): 999 m g 5  2 3 mglL 
Traceable to: NIST SRM 3 102a 

The CRM is prepared gravimetrically using high purity Antimony Metal (Sb) Lot#R1198A. 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: 998 m g L  
Method: Gravimetric analysis by evaporating to dryness, fuming with Nitric Acid, igniting and 
weighing as Sbz04. - 

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

Density: 1.007 at 24.OoC 

Trace Metallic Impurities in the Actual Solution via ICP Analysis: 

Element 
Ag 
AI 
As 
B 
Ba 
Be 
Bi 
Ca 
Cd 
c o  
Cr 

m g L  
<o.oo 1 

0.030 
0.00 1 

<o.oo 1 
<o.oo 1 
<0.001 
<o.oo 1 

0.012 
<o.oo 1 
<o.oo 1 
<0.001 

Element 
cu 
Fe 
Ga 
In 
K 
Li 
Mg 
Mn 
Mo 
Na 
Ni 

m a  
<o.oo 1 

0.0 13 
<o.oo 1 
<o.oo 1 

0.030 
<o.oo 1 

0.003 
<o.oo 1 
<o.oo 1 

0.005 
XO.00 1 

Element 
Pb 
Rb 
Re 
Sn 
Sr 
Ti 
T1 
V 
Zn 
Zr 

mglL 
(0.00 1 
<o.oo 1 
<o.oo 1 
<o.oo 1 
<o.oo 1 

0.00 1 
CO.00 1 
<o.oo 1 
<o.o 10 
<0.001 

I I ! !  
I f !  

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32867 and others. 
This CRM is guaranteed stable to +/- 0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 



Catalog Number: ICV-2C Lot No.: 22-13AS 
Description: 
Matrix: 5% Nitric Acid 

Initial Calibration Verification Standard I1 

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

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

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Measured NIST 
(mg/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 Multi: Lot ##4-51BDREF, 15-39AS, 11-173AS 

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 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: - - '02 Certifying Officer: N- 

t i l l  
I l l 1  

1 1 1  

0 2000 SPEX CertiPrep, Inc. 



C e r t i f i c a t e  o f  P X n r z l p ~ i ~  
010410 CUSTOM-GRADE SOLUTION 10,000 yglmL Aluminum in 5% HNO, (absl 

Catalog Number: CGALlO-1 and CGALlO-5 

Lot Number: SAL031 36 (Revised 06/10/02) INQRGANIC LABS/EADCHEM LABS 
DATE EECE I VED: ---gB/SalQa--- I 

Starting Material: Aluminum Metal DATE EXPI RED: Q3lslLa-Qs ----- 
DATE WENED: ----- Q B L a c a l G L  ------ Starting Material Purity: 99.999% 

INORG: ---@j.q PO: F s a ' t a  Starting Material Lot No: 6071 1 6  

CERTIFIED CONCENTRATION: 10,041 & 25 yglmL 
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) = x Uncertainty ( *I = 2[(Cs ~211'2 
n (n)1'2 

(n) = mean xi = individual results n = number of measurements c S i  = The summat ion  of al l  s igni f icant 
estimated errors. 

Classical Wet Assay: 10,041 f 25 pglmL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate. 

Instrument Analysis: 10,017 f 102 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NET SRM 31 01 a. 

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 o i  this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
Custom Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 prn . 

AI 
- M Sb <0.0024 
- M As <0.047 
- M Ba <0.047 
- 0 Be <0.00017 
- M Bi .<0.0019 
- 0 6 0.012 
- M Cd <0.014 
- 0 Ca 0.0084 
- M Ce <0.024 
- M Cs <0.0014 
- 0 Cr 0.0026 
- M Co <0.014 
- M Cu <0.028 

- M Dy <0.028 
- M Er <0.024 
- M Eu <0.014 
- M Gd <0.0047 
- M Ga <0.0047 
- M Ge <0.028 
- M Au <0.014 
- M Hf <0.0094 
- M Ho <0.0024 
- 0 In <0.030 
- M Ir <0.024 
- 0 Fe 0.018 
- M La <0.0024 
- M Pb <0.014 

- M Li <0.047 
- M Lu <0.0019 
Q Mg 0.0050 
-- M Mn ~ 0 . 0 1 9  
- 0 Hg <0.0070 
- M Mo <0.0094 
- M Nd <0.0094 
- 0 Ni <0.0060 
- M Nb <0.0024 
- n Os 
- M Pd <0.024 
- 0 P <0.030 
- M Pt <0.0094 
- 0 K <0.0060 

- M Pr <0.0014 
- M Re <0.0047 
- M Rh <0.0047 
- M Rb <0.0047 
- M Ru <0.0094 
- M Sm <0.0047 
- M Sc <0.047 
- M Se <0.036 
- 0 Si 0.052 
- M Ag <0.0094 
- 0 Na CO.10 
- M Sr <0.0024 
- 0 S 0.086 
- M Ta <0.033 

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

- M Te <0.14 
- M Tb <0.0014 
- M TI <0.0047 
- M Th <0.0047 
- M Tm <0.0019 
- M Sn <0.024 
- M Ti <0.24 
- M W <0.047 
- M U <0.0094 - M V <0.0094 
- M Yb <0.0047 
- M Y <0.19 
- M Zn <0.094 
- M Zr <0.024 

s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.061 g/mL 
QA:KL ~.o1imzw 

(over) 

Quality Assurance Manager 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6799 

i 
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v e n t u r e s  / i v  l a b s  - -  . - . L . . . ,  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
- phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivSales8ivstandards.com website: www.ivstandards.com 
OIG4il 

cer t i f i ca te  of a n a l y s i s  
Inorganic Ventures / RI Labs is an IS0 Guide 31.2000 Certified Reference Material (CRM) Manufacturer: 
Certificate 1883102. The ceftficate 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 "Qualrty System Guidelines for the Produchon of Reference Materials, " and IS0 Guide 35-1989 
"Cerlification of Reference Materials - General and satjsical Principles. " 

2.0 

3.0 

4.0 

DESCRIPTION OF CRM Custom-Grade 10000 pg/rnL Calcium in 1.4% (abs) H N a  

Catalog Number: CGCAl O-1 AND CGCAl O-5 
Lot Number: T-CA03010 
Starting Material: CaO 
Starting Material Purity (%): 99.9981 
Starting Material Lot No C27L01 DATE EXIz'I1:~ED: -._-_ Q ~ J Q ~ L ~ ! - -  

I tWF;:GAN I IZ: L,ABS/RADi::HEM L-ABS f%3.lof 2 
DATE RECE 1: VEC! : ---QJLQ%LQa _______  
1)k"rE OF'El'EU: ___  c3\ lLQ1QA - 
I NORG : ___-  PO: -4_55?lJ3? \ - Matrix: 1.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 10,007 f 22 tJg/mL 

CertZied Density: 

The Certified Value is based upon the most precke method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

1.037 g/mL (rreasured at 22" C) 

Certified Valm (E) = 

Uncertainty (2) = 21CCs,~= 

(SI = m 

n = number of measurerrents 
IS = 7hesJmnation d all significant estirraded e m s  
{Most c m n  are the mcrsfrominstrurrerdal masuremnt, 
weighhg, dilution to vdwre, ai the fixed errarreported onthe 
NIs'r 5Rhd certificate d matysis.) 

n Xl= ind&icluatresJits 

@la 

The independent samples t-test was used to determine if there k agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement k 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 B standard whereby it can be related to stated references, usually 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 

This IV product is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 10,034 f 25 pg/mL 

10,007 f 22 pg/mL 
ICP Assay NlST SRM 3109a Lot Number: 0oO622 

EDTA NlST S R M  928 Lot Number: 880710 
Assay Method #2 

http://ivSales8ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

B A W C E  CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The wedghts 
used for testing are annually compared to G e h r t  Scale Corporation's master weightsand are traceable to the National 
Institute of Standards and Techndogy (NIST). The NIST Traceabni numbers are a 4 7 6  - Class 1 and 692476A - Class 2. 
The NlST test number is 822l260017-98. All analytiil balances are calibrated every 4 months by G&rt 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 NET / NVLAP accredited calibration lab. The NET test number is 8ZV260017-98. _ -  - 

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 E7747 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/76SG, 21 7368/~14452,17624O/p14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to 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 ICPIMS AND ICP-OES IN pgIrnL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

11 DY < 0.02560 

!!!! Er 0.02133 

!!!! Eu < 0.01280 

- M Gd 0.00427 

M Ga < 0.00427 

!!!! Ge < 0.02560 

b! Au < 0.01280 

M Hf < 0.00853 

!!!! HO 0.00213 

Q In < o.00200 

Q Fe < 0.00iio 

!!!! Ir < 0.02133 

M La < 0.00213 

- M Pb < 0.01280 
0 - Checked by ICP-OES 

Q u < o.ooo02 

M LU < 0.00171 

Q Mg 0.07143 

- 0 Mn o.oO041 

Q Hg < o.oii00 
- M Mo < 0.00853 

M Nd < 0.00853 

Q Ni < 0.00230 

n 0s 

Q P < 0.00480 

!!!! Nb 0.00213 

M Pd < 0.02133 

M Pt 0.00853 

Q K 0.00170 
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 coeffiients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

M Te < 0.12798 

M Tb 0.00128 

M < 0.00427 

M Th < 0.00427 

M Tm 0.00171 

M Sn 0.02133 

M Ti 0.21329 

M W 0.04266 

M u (0.00853 

Q V <O.OOOQO 

M Yb < 0.00427 

M Y < 0.17064 

Q 0.07381 

M 0.02133 
s - Solutii Standard Element 



(310412 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Stmge 8 HardCng - Keeptightly sealedwhennd in Use. Storeand use lr0m UXWner. Do nd rdun 
portions removed for pipettrg- lo container. 
&tunic Wight; Valence; Cadnation H m ;  chmrdcal Form in Solub’m - 40.078 +2 
C M c d  Corrpatibility-Solublein H a  andHNO,. Amid H,SO., HF, HrP0.andneLtrdto basicmedia. Stablewithmost metals 
and inorganic anions forming insollble silicate, carbarate, hydmdde, &de, fluoride, sulfate, O>aalde, chrwnate, ars#rete and 
tungstate in mutral aweas media. 
Stabifity- 2-1 00 ppb IeLlels d&le for months in 1% WO, I LDPE container. 1-10,OOO ppm solUtions chemicaay stable for wars h 
1 -1 0% HN 0, I LDP E oortainer. 
Ca Cartaining Sarrples(Pn?paration and Sdutim -Metal ( bed dissolved kr diluted HNO, 1 Ores (CF#bonate Wm in Pt* 

r e  sulfates (gmum, arhydrde, etc.), certain silicates and complex aompounAs requre fusonHahNarC0, f o b d  by HCI I 
d e r  dissolction . Cortam inaticn is a very real problem vut-en malyzirg fcr tram lewls. 
Mon’c Spedrosoopic hfrwmdim (ICP-OES D.La aregim as pdidlar9’al u’w): 
Techrr’auehine E ~ t i ~ m t e d  D.L. Order Inte&ences finQrlined indicates severeate mncs.) 
ICP-OES 393.366 nm O.(300210.(30004pgl)nl 1 ion U, Ce 
ICP-OES 393.847nm 0.a30510.00006clgltnl 1 ion Th 
ICP-OES 422.673nm 0.01 10.001 p g M  1 dom Ge 
ICP-MS 44 amu 1aloppt nEa M’ ‘LO,’C, “0, “Sr” 

20 f: 4%. 

W D X ’  

foflmed by HCI dissolution); agar ic  Matrices (cty as 1, and dissoldion in dilute HCI. Do not hedwhen dissd\lling to a- 
cipitdion of SO,) .The oxi.ck, hyclocltick, cartmmte, phosphate, and duwick d dam ?e +le in % kvlels of HQ Q HNOI. 

8.0 
9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 

10.2 

10.3 

10.4 

10.6 

10.6 

IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Arger7tir.a (:RAM), Australia (GAS), Austiia (bas;, Belgium iAvinter) , Brazil (FCAV), Canada (QMI), Hmg Kong (HKQM), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISOAEL 1702k - 1999 “General R’equlrements for the Competence of Testing and Calibration - Chemical Testing - Accredited A2LA Certificate Number 883.01 

ISOAEC Guide 34 - 2000 “General Requirements for the Competence of  Reference Material Producers” - Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech RepuMi 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

lOCFR5O Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

1OCFRZ1- Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MILSTD45662A (ObsoletdObserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 
< a .  - - - -  - -  . &  

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequentty, 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-rnL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this rimit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 26,2002 
Expiration Date: wv 

1 i 2 004- 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Debbie Newman, QA Administrator 

Certificate Approved By: Katalin Le, QC Supenisor 

Certifyirrg CXfic2:: Paul G~ines ,  Ckmist, 3nio: Technicai Director 



.I,n,a3r.ganic v e n t u r e s  / i v  l a b s  
, t ’ l r  lbUiL“ I_ 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 

010413 

cer t i f i ca te  of a n a l y s i s  

.O 

.O 

1.0 

Inorganic Ventures / IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) 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 Materids - Contents of certificates and label(s), 
IS0 Guide 34-2000 “Qualrty System Guidelines for the Production of Reference Materiak, ” and IS0 Guide 35-1989 
“Certification of Reference Materials - General and Statisical Principles. ” 

DESCRIPTION OF CRM 

Catalog Number: CGFEIO-1 and CGFEIO-5 

Custom-Grade 10000 vg/mL Iron in 3.5% (abs) HN03 

Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

T-FE03028 
Fe metal 
99.9992 

23024 

3.5% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 9920 2 22 pg/mL 

Certified Density: 1.037 g/mL (measured at 22” C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (R) = EX j (2) = mean 

n = nurrber of measutments 
E$ = The summation d all significant estimated errors. 
(Most c m o n  alle the errus from instrumental measurement, 
weighing, dilution to volume, and the fixed errw reported on the 
NlST SW certificate of analysis.) 

n xI = individual results 

(n)’l2 
Uncertainty =a& I Y ~ ~ 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 this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. “Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” ( IS0 VIM, 2nd ed., 
1993, definition 6.10) 
. This IV product is Traceable to NlST 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 errors. 

4.1 Assay Method #l 9920 f 22 pghL 

9962 f 41 pg/rnL 
ICP Assay NlST SRM 3126a Lot Number: 000606 

Assay Method #2 
EDTA NlST SRM 928 Lot Number: 880710 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALlBRATlON - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NlST 
test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South 
Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested annually by 
a NlST / NVIAP accredited calibration lab. The NlST test number is 8221260017-98. 

THERMOMETER CALl6RATlON - 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 NET 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 NET Identification Nos. 92564,119016,471047 and NET 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 ICP/MS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- ' 0.00270 

M Sb ' 0.00202 

M As ' 0.04034 

M Ba ' 0.04034 

2! Be ' 0.00005 

- Bi ' 0.00161 

- 0 ' 0.00090 

M Cd ' 0.01210 

- Ca 0.00707 

M c s  ' 0.00121 

- Cr 0.00541 

Q c o  ' 0.00110 

M Ce ' 0.02017 

M cu ' 0.02421 
M - Checked by ICP-MS 

6.0 INTENDED USE 

M Dy ' 0.02421 

M Er ' 0.02017 

M Eu ' 0.01210 

- M Ga 0.00394 

M *u ' 0.01210 

- M Hf ' 0.00807 

M Ho ' 0.00202 

- In < 0.04034 

- Ir ' 0.02017 

M Gd ' 0.00403 

j Ge 

3 Fe 

M La ' 0.00202 

M Pb < 0.01210 
0 - Checked by ICP-OES 

- Li ' 0.00003 

hn LU ' 0.00161 

0 Mg ' 0.00006 

0 Mn < 0.05000 

Q Hg ' 0.01100 

M Mo < 0.00807 

M Nd < 0.00807 

0 Ni < 0.00230 

M Nb < 0.00202 

- n Os 

hn Pd ' 0.02017 

j P  

M Pt < 0.00807 

- < 0.00170 
i - Spectral Interference 

Pr < 0.00121 

M Re ' 0.00403 

M Rh < 0.00403 

Rb < 0.00403 

M Ru ' 0.00807 

M Sm < 0.00403 

M sc ' 0.04034 

M Se < 0.03228 

- si 0.00781 

- Na 0.00756 

M Sr < 0.00202 

- ' 0.07200 

M Ta ' 0.02824 

M Ag ' 0.00807 

n - Not Checked For 

M Te ' 0.12103 

M Tb < 0.00121 

M TI ' 0.00403 

M Th < 0.00403 

M Tm < 0.00161 

- Sn 0.04920 

- Ti ' 0.20172 

M < 0.04034 

- ' 0.00807 

- ' 0.00807 

- Yb < 0.00403 

- ' 0.16138 

- Zn 0.03739 

M Zr ' 0.02017 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



010414 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage & Handling - Keep tightly sealedwhen not in use Store and use at 20 f 4°C. Do not pipd from container. Do n d  return 
portions removed for pipetting lo container. 
Atonic Might; Vdence; Coordination Nunber; Chemical Form in Sohtion - 55.847; +3; S; Fe( &O)63+ 
Chemical Compatibility- Stable in Ha, H m ,  HSO, ,HF and KFQ. Avoid basic media Stablewith most metals and inorganic 
anions in acidic media. 
Stability - 2-100 ppb levels stable for months in 1% HNOj / LDPE container. 1-10,000 ppm solutions chemically stable for years in 
14% HNQ / LDPE container. 
Fe Containing Samples (Pleparation and Solution) - Metal (Soluble in HCI); h d e s  ( If the oxide has been at a hgh tenperature 
then Na2CCk,fusion in Pto follwed by HCI dissolution dhewise dissolve in dilute HCI); Ores ( See Oxides above using only the 
fusion approach). 
Atunic Spectroscopic hformation (ICPOES D.Ls are given as 
Jec h n i u  Order mrferenoes (underlined indicates severe at = corns.) 
ICP-OES 238.204 nm 0.005 / 0.001 pg/mL 1 ion k , C o  
ICPOES 239.562 nm 0.005 / 0.001 pg/mL 1 ion Co,W,Q 
ICPOES 259.940 nm 0.006 / 0.001 pg/mL 1 ion Hf, N, 

vieuv): 

ICPMS 56 a m  970ppt d a  40k15NlH * 4 0 h 1 6 0  I J6k1701H 38Arl80, 37U1Q1H1 40QlQ 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001 :2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (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), 
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) 

ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

si!!? ACCREDITED 

10CFR5O Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

1 OCFR2l - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MIL-STD4662A (ObsoletelObserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOI 020) of chemically-stable solutions performed at Inorganic Ventures 1 IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

12.0 NAMES AND SIGNATURES OF CERTIFYING 

Certification Date: October 11, 2002 
mmIz= 

1r2004 Expiration Date: 

OFFICERS 

Certificate Prepared By: Debbie Newman, QA Administrator 

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



Certificate o f  &uxlp$i 8' 
-GRADE SOLUTION I 0,000 pg/mL Potassium in 1.4% HNO, (abs) 

Catalog Number: CGK10-1 and CGKl O-5 

Lot Number: T-KO2102 
Starting Material: Potassium Nitrate DATE EXF'1RE:D: _ _ _ _ _ _  ) ~ ! . . @ \ ~ . ~ 3 . -  ____  

DATE OPENED: _ _ _  JQRd0-C ----.....- Starting Material Purity: 99.996% 
Starting Material Lot No: K18J19 INORG :: --373& Fa: --€5a351_--- 

CERTIFIED CONCENTRATION: 9999 k 7 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 (n) = x 
n 

( j z )  = mean xi = individual results n = number of measurements ZS,  = The summat ion  o f  a l l  s ign i f icant  
estimated errors. 

Classical Wet Assay: 9999 f 7 pg/mL 
Method: Gravimetric as the Sulfate vs NIST weights #822/254143-94. 

Instrument Analysis: 10,002 f 27 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NfST SRM 3141 a. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence 
interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm . 

- 0 AI <0.00090 
- M Sb c0.00050 
- M As ~ 0 . 0 1 0  
- M Ba <0.010 
- 0 Be <0.00020 
- M Bi <0.00040 
- 0 B <0.00060 
- M Cd <0.0030 
- 0 Ca 0.0016 
- M Ce <0.0050 
- M Cs <0.00030 
- M Cr <0.0050 
- M Co <0.0030 
- M Cu <0.0060 

- M Dy <0.0060 
- M Er <0.0050 

- M Eu <0.0030 
- M Gd <0.0010 
- M Ga cO.0010 
- 0 Ge <0.0015 
- 0 Au <0.0030 
- M Hf <0.0020 
- M Ho <0.00050 
- M In ~ 0 . 0 0 1 0  
- M Ir <0.0050 
- 0 Fe 0.0024 
- M La <0.00050 
- M Pb <0.0030 

- 0 ti <0.000030 
7 M Lu ~0.00040 
Q Mg 0.00015 
- 0 Mn <0.000030 
- 0 Hg ~ 0 . 0 1 5  
- M Mo ~0.0020 
- M Nd C0.0020 
- 0 Ni <0.0023 
- M Nb <0.00050 
- n Os 
- M Pd <0.0050 

- 0 P <0.0025 
- M Pt <0.0020 
s K  

- M Pr <0.00030 
- M Re CO.0010 
- M Rh <0.0010 
M Rb 0.50 
M Ru <0.0020 
- M Sm <0.0010 

- 0 Se <0.05 

- 0 Si 0.0025 
- M Ag <0.0020 
- 0 Na 0.61 
- M Sr <0.00050 

- M Ta <0.0070 

- 
- 0 sc <0.000020 

- 0 s 0.021 

M Te <0.030 
M Tb <0.00030 
- M TI <0.0010 
M Th <0.0010 
- M Tm <0.00040 
- M Sn <0.0050 
0 Ti <0.00070 
M W <0.0010 
M U <0.0020 

- 
- 

- 

- 
- 
- - 0 v co.ooo9o 
M Yb CO.0010 
M Y <0.040 
0 Zn 0.0021 
M Zr <0.0050 

- 
- 
- 
- 

s - solution standard element M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.023 g/mL 
QA:KL ~ . o i z ' l o a ~ ~  

(over) 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quality Assurance Manager V Technical Support: 800-569-6799 



v Certificate o f  53nalpsi 8; 

010416 
CUSTOM-GRADE SOLUTION 10,000 pg/mL Magnesium in 1.4% HNO, (abs) 
Cataiog Number: CGMGlO-1 and CGMGlO-5 

Lot Number: T-MG02151 
Starting Material: 
Starting Material Purity: 
Starting Material Lot  No: 

CERTIFIED CONCENTRATION: 10,016 A 22 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 (n) = x 
n 

( R )  = mean x, = individual results n = number of measurements LS, = The summat ion  o f  a l l  s i gn i f i can t  
estimated errors. 

Classical Wet Assay: 10,016 k 22 pglmL 
Method: EDTA Titration vs N E T  SRM 928 Lead Nitrate. 

Instrument Analysis: 10,016 f 52 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 31 a. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence interval. 
Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the accuracy of this 
CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm . 

- 0 AI 0.050 
- M Sb 0.0031 
- M As <0.041 
- M Ba <0.041 
- 0 Be <0.00017 
- M Bi <0.0017 
- 0 B 0.013 
- M Cd <0.013 
- 0 Ca 0.050 
- M Ce <0.021 
- M Cs <0.0013 
- 0 Cr 0.027 
- M Co <0.013 
- 0 Cu 0.0088 

- M Dy <0.025 
- M Er <0.021 
- M Eu <0.013 
- M Gd <0.0041 
- M Ga C0.0041 
- M Ge <0.025 
- M Au C0.013 
- M Hf C0.0082 
- M Ho <0.0021 
- M In <0.041 
- M Ir <0.021 
- 0 Fe 0.069 
M La <0.0021 
- 0 Pb 0.034 

- 0 Li 0.0063 
- M Lu <0.0017 

- M Mn <0.017 
- 0 Hg <0.0090 
- M Mo ~ 0 . 0 0 8 2  
- M Nd <0.0082 
- 0 Ni 0.015 
- M Nb <0.0021 
- n Os 
- M Pd <0.021 
- 0 P qC0.016 
- M Pt <0.0082 
- 0 K <0.050 

s Mg 

- M Pr c0.0013 
- M Re <0.0041 
M Rh <0.0041 
- M Rb <0.0041 
- M Ru ~ 0 . 0 0 8 2  
- M Sm <0.0041 
- M Sc ~ 0 . 0 4 1  
- M Se <0.033 
- 0 Si 0.040 
- M Ag <0.0082 
- 0 Na 0.025 
- M Sr c0.0021 
- n S  
- M Ta ~ 0 . 0 2 9  

- M Te ~ 0 . 1 3  
M Tb <0.0013 
- M TI <0.0041 
.- M Th <0.0041 
M Tm <0.0017 
- M Sn <0.021 
- 0 Ti 0.17 
- M W ~ 0 . 0 4 1  
- M U <0.0082 
- M V c0.0082 
- M Yb <0.0041 
- M Y <0.17 
- 0 Zn 0.0065 
- M Zr <0.021 

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 220~): 1.050 g/mL 
QA: KSL Rev.022202DN 

(over) 

Quality Assurance Manager 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6799 



(310417 
CUSTOM-GRADE SOLUTION 
Catalog Number: CGNAlO-1 and CGNAlO-5 

Lot Number: T-NA02144 

10,000 pg/mL Sodium in 1.4% HNO, (abs) 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 10,029 rf: 8 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 (n) = x 
n 

(n) = mean x, = individual results n = number of measurements IS, = The summat ion  of a l l  s ign i f i can t  
estimated errors. 

Classical Wet Assay: 10,029 f 8 pglmL 
Method: Gravimetric as the Sulfate vs NlST weights #822/254143-94. 

Instrument Analysis: 10,035 f 40 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NET SRM 31 52a. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence interval. 
Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the accuracy of this 
CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/rnL: 
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 partides down to 0.3 pm . 

- 0 AI <0.00090 
- M S b  <0.0022 
- M As <0.044 
- M Ba <0.044 
- 0 Be <0.00020 
- M Bi ~ 0 . 0 0 1 8  
- 0 B 0.00040 
- M Cd <0.013 
- 0 Ca 0.0026 
- M Ce <0.022 
- M Cs 0.021 
- M Cr <0.022 
- M Co <0.013 
- 0 Cu <0.0014 

M - checked by ICP-MS 

- M Dy <0.026 
- M Er <0.022 
- M Eu <0.013 
- M Gd <0.0044 
- M Ga <0.0044 
- 0 Ge <0.0015 
- 0 Au <0.0030 
- M Hf <0.0087 
- M Ho <0.0022 
- M In <0.044 
- M Ir <0.022 
- 0 Fe <0.0011 
- M La <0.0022 
- M Pb <0.013 

0 - checked by ICP-OES 

- 0 Li <0.000030 
- M Lu C0.0018 
Q Mg 0.00019 
- 0 Mn <0.000030 
- 0 Hg C0.015 
- M Mo <0.0087 
- M Nd C0.0087 
- 0 Ni <0.0023 
- M Nb <0.0022 
- n Os 
- M Pd <0.022 
- 0 P 0.0014 
- M Pt <0.0087 
0 K 0.22 - 

i - spectral interference 

- M Pr <0.0013 
- M Re <0.0044 
- M Rh <0.0044 
- M Fib <0.0044 
- M Ru <0.0087 
- M Sm <0.0044 

- 0 Se <0.050 
- 0 Si <0.0034 
- M Ag C0.0087 

- M Sr <0.0022 
- 0 S <0.072 
- M Ta <0.031 

- 0 sc <0.000020 

Na 

n - not checked for 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): I .030 glmL 

- M Te <0.13 
M Tb <0.0013 
- M TI <0.0044 
M Th <0.0044 
M Tm <0.0018 
- M Sn <0.022 
- 0 Ti <0.00070 
- M W <0.044 
M U <0.0087 

- 
- 
- 

- 
- 0 v <0.00090 
- M Yb C0.0044 
- M Y <0.18 
- 0 Zn <0.00020 
- M Zr <0.022 

s - solution standard element 

(over) 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quality Assurance Manager V Technical Support: 800-569-6799 



Certificate o f  B n a l p ~ i  s 
CUSTOM-GRADE SOLUTION 1000 pg/mL Lithium in 0.1% HNo, (abs) 018418 
Catalog Number: CGLI1-1, CGLI1-2 and CGLI1-5 

Lot Number: T-L102059 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 997 2 1 pg/rnL 
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 

Uncertainty ( f ) 

(R) = mean xi = individual results n = number of measurements CSi = The summat ion  o f  a l l  s ign i f icant  
estimated errors. 

Classical Wet Assay: 997 f 1 pg/mL 
Method: Gravimetric as the Sulfate vs NlST weights #822/254143-94. 

Instrument Analysis: 998 f 2 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 29a. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence 
interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI <0.010 
- M Sb <0.000050 
- 0 As <0.044 
M Ba <0.0010 
- 0 Be <0.000050 
- M Bi <0.000040 
- 0 B <0.0060 
- 0 Cd <0.0018 
- 0 Ca 0.051 
- M Ce <0.00050 
- M Cs 0.0018 

- M Co <0.00030 
- M Cu <0.00060 

- 0 Cr <0.0020 

- M Dy <0.00060 
- M Er <0.00050 
M Eu <0.00030 
- M Gd <0.00010 
- M Ga <0.00010 
- M Ge <0.00060 
- 0 Au <0.010 
- M Hf <0.00020 
- M Ho <0.000050 
- 0 In <0.030 
- M Ir <0.00050 
- 0 Fe <0.0020 
- M La <0.000050 
- M Pb <0.00030 

g l i  
- M Lu <0.000040 
- 0 Mg <0.00010 
- 0 Mn <0.00020 
- 0 Hg <0.0070 
- M Mo <0.00020 
- M Nd <0.00020 
- 0 Ni <0.0040 
- M Nb <0.000050 
- n Os 
- M Pd <0.00050 
- 0 P <0.030 
- M Pt <0.00020 
- 0 K 0.0070 

- M Pr <0.000030 
- M Re <0.00010 
- M Rh <0.00010 
7 M Rb <0.00010 
- M Ru <0.00020 
- M Sm <0.00010 
- M Sc <0.0010 
- 0 Se ~ 0 . 0 2 0  
- 0 Si 0.023 
- 0 Ag <0.0040 
- 0 Na <0.10 
- 0 Sr <0.0010 
- 0 S <0.050 

- M Ta <0.00070 

- 0 Te <0.0090 
- M Tb <0.000030 
- M TI <0.00010 
- M Th <0.00010 
- M Tm <0.000040 
- M Sn <0.00050 
- 0 Ti <0.00030 
- M W <0.0010 
- M U <0.00020 
- 0 v <0.0010 
- M Yb <0.00010 
M Y <0.0040 
- 0 Zn <0.030 
- M Zr <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 22°C): 1.004 g/mL 
QA:KL R ~ . O J Z ~ O Z D N  

(over) 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quality Assurance Manager V Technical S U D D O ~ :  800-569-6799 



Cert i f icate  o €  D n a l p s i i ~  
CUSTOM-GRADE SOLUTION 1000  pg/mL Barium in 0.1 % HNO, (abs) 
Catalog Number: CGBA? -1, CGBAl-2, and CGBAl -5  

Lot Number: T-BA02021 
Starting Material: 
Starting Material Purity: 
Starting Material Lot  No: 

Ba(NO,), 
99.999% 
21 879 

CERTIFIED CONCENTRATION: 1003 2 p g h L  
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 )  = x , Uncertainty ( + I  = 2 [ E s  ~ 2 1 1 ' 2  

n (n)1'2 

( R )  = mean x, = individual results n = number of measurements c S i  = The  summat ion  o f  a l l  s ign i f icant  
estimated errors. 

Classical Wet Assay: 1003 k 2 pg/mL 
Method: Gravimetric as the Sulfate vs NlST weights #822/254143-94. 

Instrument Analysis: 1002 & 3 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NET SRM 31 04a. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence 
interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down t o  0.3 pm . 

- 0 AI ~0.040 
- M Sb <0.000050 
- M As <0.0010 
s Ba 
- M Be <0.000050 
- M Bi <0.000040 
- M B <0.0070 
- M Cd <0.00030 
- 0 Ca <0.010 
- n Ce 
- n Cs 
- M Cr <0.00050 
- M Co <0.00030 
- M Cu <0.00060 

- M Dy <0.00060 
- M Er <0.00050 
- M Eu <0.00030 
- M Gd 0.0020 
- M Ga <0.00010 
- M Ge 0.0010 
- M Au <0.00030 
- M Hf <0.00020 
- M Ho <0.000050 
i In 
- M Ir <0.00050 
- 0 Fe <0.050 
- n La 
- M Pb <0.00030 

- M Li <0.0010 
- M Lu <0.000040 
- M Mg <0.0030 
- M Mn <0.00040 
! Hg 
- M Mo <0.00020 
- M Nd 0.0020 
j Ni 
- M Nb <0.000050 
- n Os 
- M Pd <0.00050 
- 0 P <0.050 
- M R <0.00020 
- n K  

- n Pr 
- M Re <0.00010 
- M R h  <0.00010 
- M Rb <0.00010 
- M Ru <0.00020 
- M Srn <0.00010 
- M Sc <0.0010 
- 0 Se <0.40 
- 0 Si <0.020 
- M Ag <0.00020 
- 0 Na ~0.090 
- M Sr 0.0040 
- n S  
- M Ta <0.00070 

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

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1 .OOO g/mL 
QA: KL~ev.1 IZ~OZDN 

Quality Assurance Manager 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6799 

i Te 
- M Tb <0.000030 
- M TI <0.00010 
- M Th <0.00010 
- M Tm <0.000040 
- M Sn <0.00050 
- M Ti <0.0050 
- M W <0.0010 
- M U <0.00020 
- M V <0.00020 
- M Yb <0.00010 
- M Y <0:0040 
- 0 Zn ~0.030 
- M Zr <0.00050 

s - solution standard element 

(over) 



i n o r g a n i c  " v e n t u r e s  I i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail : ivSales@ivstandards. corn website: www@$wzr. corn 

cert i f icate  of analysis 

Certificate 1883102. The certificate is designed and the certified value@) and uncertainty(ies) are 
detemined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates and label(s), 
IS0 Guide 34-2000 "Qualdy System Guidelines for the Production of Reference MaterialsJ" and IS0 Guide 35-1989 
"Certification of Reference Materials - General and Slatisical Principles. J J  

.O 

.O 

4.0 

DESCRIPTION OF CRM Custom-Grade 1000 vg/mL Beryllium in 2% (abs) k " 3  

Catalog Number: 
Lot Number: 
Starting Material: Be(OOCCH3)2 
Starting Material Purity (%): 99.999897 

Matrix: 2% (abs) HN03 

CGBEI-I, CGBEI-2, and CGBEI-5 
W-BE01100 

Starting Material Lot No 01-10-01 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

991 5 3 pg/mL 

1.022 g/mL (measured at 22" C) 

The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certified Value (rg = 

Uncertainty (5) = 21CerWR 

(rg= man 

n = n m k r  of masuremnts 
613 = lhe swrmation d all significant estirrated ermrs 
(Most c m n  are the errclrsfrominstrwntal measurement, 
weighing, dilutionto vWm, md the fixed Bra' reported on t he 
PdlST Wbl certificate d mat@.) 

n XI = individual results 

(n)" 

TRACEABILITY TO NlST AND VALUES OBTAINE EP T METHODS 
"Property of the result of a measurement of the a standard whereby it can be related to stated references, usually 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NlST via 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 #1 991 f 3 pglmL (Avg 2 runs) 
ICP Assay NlST SRM 3105a Lot Number: 892707 

DATE 
DATE 
DA'1"'E 
I NORG 



4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhafl Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 82Z260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated VS standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade standards. 

4.3 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI 0.00800 

- M Sb 0.00109 

- M AS 0.02175 

- M Ba 0.02175 

- s Be 

- M Bi c 0.00087 

- 0 B 0.01200 

- M Cd < 0.00652 

- 0 Ca 0.00164 

- M Ce 0.01087 

- M Cs < 0.00065 

- 0 Cr c 0.00900 

- M Co 0.00652 

- M Cu c 0.01305 

M - Checked by ICP-MS 

- M Dy c 0.01305 

- M Er c 0.01087 

- M Eu c 0.00652 

- M Gd c 0.00218 

- M Ga < 0.00218 

- M Ge c 0.01305 

- M Au 0.00652 

- M Hf 0.00435 

- M Ho c 0.00109 

- M In c 0.02175 

- M Ir c 0.01087 

- 0 Fe 0.00268 

- M La c 0.00109 

- M Pb c 0.00652 

0 - Checked by ICP-OES 

- 0 Li 0.00002 

- M Lu c 0.00087 

- 0 Mg < 0.00003 

0 Mn c 0.00002 

- 0 Hg c 0.01500 

- M Mo c 0.00435 

- M Nd c 0.00435 

- M Ni c 0.65245 

- -  M Nb c 0.00109 

- 

- n Os 

- M Pd c 0.01087 

- n P  

- M Pt 0.00435 

- 0 K c 0.10000 

i - Spectral Interference 

- M Pr c 0.00065 

- M Re c 0.00218 

M Rh c 0.00218 

- M Rb 0.00218 

- M Ru c 0.00435 

- M Sm c 0.00218 

- 

- 0 s c  0.00009 

- M Se c 0.01740 

- 0 Si 0.00649 

- M Ag c 0.00435 

0 Na 0.00368 

M Sr 0.00109 

- 

i s  
M Ta c 0.01522 

n - Not Checked For 
- 

M Te 0.06525 

M Tb c 0.00065 

- 
- 
M TI e 0.00218 - 
M Th c 0.00218 

- M Tm c 0.00087 

- M Sn < 0.01087 

- M Ti < 0.10874 

M W < 0.02175 

M U c 0.00435 

- M V c 0.00435 

- 

- 
- 

- M Yb c 0.00218 

M Y < 0.08699 

M Zn < 0.04350 

- M Zr c 0.01087 

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 coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Stmge & HandCng - Keep tightly sealedwhen not in use. Store and use at 23 f 4-6. Do mt pipd from codainer. Do nd 
rdum pations removed for pipetting to mrtainer. 
Manic Wgm Valence; Cwrdnaim NLmt#r; Chtrnical Form in %Mion - 9.01 218; +2; 4; Be'(H20).'z 
Chanicd C#npatibiEy- Soluble in HCI, FINOg, HSO. and HF acf.cews matrices. Stablewith all metals and inorganic an im.  
SttbiMy- 2-1 00 ppb levels st&ble for months in 1 % HNOg lLDPE cmtainer . 1-1 0,000 ppm solutions chzrnically stable lor p a r s  in 
5-1 0 % HNO, I LDPE cortainer. 
Be C#ltainirg Swr@es(Preparation and Sdutim) - Meta I(is L#st dissolmd in dillcted HSO, 1 Be3 (boiling nitric, hyd'ochlaric, 

suQric acids or KHS.0, fusim)i. Ores (H,SO.MF digestion OT carl#n&e fusiv in PPI Organic Mafrices (wlfuridperacide 
digestion or ntriclsllfuridperchlonc acid decompodion, or 6.y ashand dissolutim according to the Be0 pmce&re abow). 
Manic Spedmsmpic hfhm&ian (ICP-OES D.Ls aregiven as redils@al urn): 

ICP-0 S 31 3.042 nm 0.0003 I O.OOI309 pg'mL 7 ion VI Ce, U 
dorn Fe,Ta,Mo IC P-OE S 234.861 nm 0 .OW3 I O.OOM 6 pg'm L 1 

ICP-OES 31 3.1 07 nm O.OI307 I 0.0005 VghL 1 ion Ce,Th,Tm 
ICP-MS 9 amu 4 Ppt nla M' 

Estimebed D.L Order T m  Inberferenc#s (underlined indiates severe at &n=s.) 
T? 



8.0 

9.0 
10.0 

11.0 

-& 
HAZARDOUS INFORMATION - Please refer ta th i  enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION + 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

010421 
IS0 9001 :2000 Qu.ality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditaiion Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISOIIEL 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited AZLA Certificate Number 883.01 

ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

1 OCFRSO Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

IOCFRZI - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MI LSTD45662A (Obsolete/Observed) 

DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

-- Expiration Date: - -  



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: J o h n  Struthers, CIA AdminiStrablVe Assistant 

Katalin Le, QC Supervisor &#LA& LI- Certificate Approved By: 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



Certificate o f  % ~ i ~ l p ~ i ~  
CUSTOM-GRADE SOLUTION 1000 pglmL Chr~rniurn'~ in I .4% HNO, (abs) 010422 
Catalog Number: CGCR(3) 1-1, CGCR(3) 1-2 and CGCR(3) 1-5 

Lot Number: T-CR02125 I NOR'GAN IC: LAESIRADCHEM LABS 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Chromium Metal 
99.995% 
F16122 

CERTIFIED CONCENTRATION: 995 k 3 pglmL 
The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certified Value (x) = c x 
n 

(x) = mean xi = individual results n = number of measurements LS, = The summat ion  o f  a l l  s igni f icant 
estimated errors. 

Instrument Analysis: 995 f 3 pg/mL (Avg of 3 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 12a. 

Calculated Value: 1002 pg/mL 
Method: Calculated, based on starting material. 

rRACE METALLIC 1MPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pgImL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI 0.0028 
- M Sb C0.000050 

- M As CO.0010 
- M Ba ~0 .0010 
- M Be <0.000050 

- M Bi <0.000040 
- M B C0.0070 

- M Cd C0.00030 

- 0 Ca 0.0011 
- M Ce ~ 0 . 0 0 0 5 0  

- M Cs <0.000030 

3 Cr 

- M Cu <0.00060 
- 0 c o  co.10 

- M Dy <0.00060 
- M Er c0.00050 

- M Eu c0.00030 

- M Gd <0.00010 
- M Ga 0.00070 
- M Ge <0.00060 
- M Au C0.00030 
- M Hf <0.00020 
- M Ho <0.000050 

- 0 In cO.10 
- M Ir <0.00050 
- 0 Fe <0.10 
- M La <0.000050 

- M Pb 0.00039 

M - checked by ICP-MS 0 - checked by ICP-OES 

ANALYZED DENSITY OF SOLUTION 
QA : K S L R- o9zsozDN 

M Li <0.0010 
- M t u  <0.000040 
- 0 Mg <0.010 
- 0 Mn C0.050 
- 0 Hg C0.10 
- M Mo <0.00020 
- M Nd C0.00020 
0 Ni cO.10 
d M Nb C0.000050 
- n Os 
- M Pd C0.00050 

- M Pt <0.00020 
- n K  

- 

j P  

- M Pr C0.000030 
- M Re <0.00010 
- M Rh <0.00010 
- M Rb 0.0066 
- M Ru 0.017 
- M Sm CO.00010 
- M Sc <0.0010 
j Se 
- 0 Si cO.10 
E Ag 0.00070 
- 0 Na 0.016 
- M Sr <0.000050 
- n S  
- M Ta <0.00070 

- M Te <0.0030 
- M Tb <0.000030 
- M TI <0.00010 
- M Th <0.00010 
- M Tm <0.000040 
- M Sn <0.00050 
- M Ti <0.0050 
- M W cO.0010 
- M U c0.00020 

- M Yb CO.00010 
- M Y <0.0040 
- 0 Zn cO.10 
- M Zr <0.00050 

j v  

i - spectral interference n - not checked for s - solution standard element 

(measured at  22°C): 'l.010 g/mL (over) 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quality Assurance Manager V- Technical Support: 800-569-6799 
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DE SOLUTION 1000 p g / t d  Copper in 2% HNO, (abs) 
Catalog Number: CGCU 1-1, CGCU 1-2 and CGCU 1-5 010423 
Lot Number: T-CU02060 3: taxww I c Lms,mArxtiEri LABS 

DATE REZE I UED :: _ _ _ _  0;a fIde-3- .____ 
Starting Material: Copper Metal DATE EXPIFEE:: -____ Q~,/Q)&QW+ ___.-_ 
Starting Material Purity: 99.999% DATE: QPEbJED : ~-?2h2&~3 _ _ _ _ _ _ _ _  
Starting Material Lot No: K09C13 I NOF:I.G L ,_33= 1='0 L ,f5a&Q--- 

CERTIFIED CONCENTRATION: 1005 rt 2 pg/mL 
The CertifiedtValue 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 (x) = x Uncertainty ( = 2 1 E s  ~211 '2  

n (n)''* 

( R )  = mean xi = individual results n = number of measurements C S i  = The summat ion  of  a l l  s ign i f i can t  
estimated errors. 

Classical Wet Assay: 1005 & 2 pglmL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate. 

Instrument Analysis: 1003 & 5 pglmL 
Method: inductively Coupled Plasma Spectroscopy (ICP) vs NET SRM 31 14. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence interval. 
60th methods were compared and showed agreement within the stated uncertainiies. This agreement is a confirmation of the accuracy of this 
CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
Custom-Grade polutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-File& 99.9985% efficient for the removal of particles down to 0.3 pm. 

F 

- 0 AI ~ 0 . 0 1 0  
- M Sb <0.000050 
- 0 As ~ 0 . 0 4 4  
- M Ba <0.0010 
- 0 Be <0.00020 
- M Bi 0.000090 
- 0 B C0.0060 
- 0 Cd C0.0018 
- 0 Ca 0.00058 
- M Ce <0.00050 
- M Cs <0.000030 
- 0 Cr <0.0020 
- M Co <0.00030 
s cu  

- M Dy <0.00060 
- M Er <0.00050 
- M Eu <0.00030 
- M Gd <0.00010 
- 0 Ga <0.0070 
- 0 Ge <0.010 
- 0 Au <0.010 
- M Hf <0.00020 
- M Ho <0.000050 
- 0 In <0.030 
- M Ir <0.00050 
- 0 Fe <0.0020 
- M La <0.000050 
- M Pb 0.0029 

- 0 Li <0.0050 
- M Lu <0.00004 
Q Mg 0.00080 
- 0 Mn <0.00020 
- 0 Hg <0.0070 - M Mo <0.00020 
- M Nd C0.00020 
- 0 Ni <0.0060 
- M Nb <0.00005 
- n Os 
- M Pd 0.0024 
- 0 P <0.030 
M Pt <0.00020 
- 0 K <0.0060 

- M Pr <0.000030 
- M Re <0.00010 
- M Rh 0.0010 
- M Rb <0.00010 
- M Ru <0.00020 
- M Sm <0.00010 
- M Sc <0.0010 
- 0 Se <0.020 
- 0 Si <0.0033 
- 0 Ag <0.0040 
- 0 Na <0.10 
- M Sr <0.000050 
- 0 S <0.050 
M Ta <0.00070 

- 0 Te <0.031 
- M Tb <0.000030 
- M TI <0.00010 
- M Th <0.00010 
- M Tm <0.000040 
- M Sn 0.0013 
- 0 Ti <0.00030 
- M W <0.0010 
- M U <0.00020 
- M V <0.00020 
- M Yb <0.00010 
- M Y <0.0040 
- 0 Zn i 
- M Zr <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 22°C): 1.01 5 g/mL 
QA:KSL R." O~OJOZDN (over) - *  

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 e Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quality Assurance Manager V Technical Support: 800-569-6799 

I I .  
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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 087pl usa 

phone: 800-669-6799 732-901-1900 fax: 732-90'1-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 

018424 
cer t i f i ca te  of a n a l y s i s  

Inorganic Ventures I RI Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate t883-02. The certificate is designed and the certfied value(s) and uncertainty(ies) are 
determined in accordance with Is0 Guide 31-2000 (Reference Materials - Contents of certificates and /abel(s)J 
I S 0  Guide 34-2000 "Quality System Guidelines for fhe production of Reference Materials, " and I S 0  Guide 35-1989 
"Certfication of Reference Materials - General and Statisical Principles. " 

0 

,O 

1.0 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Nickel in 1.4% (abs) HN03 

Catalog Number: 
Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

CGNI1-1, CGNI1-2, and 
T-N IO2028 
Ni pieces 
99.9994 

L06L02 

1.4% (abs) HN03 

CGNI1-5 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

998 k 2 pg/mL 

1.01 1 g/mL (measured at 22" C) 

The Certified Value is based upon the most precis 
calculation of the certified value and the uncertainty: 

certified Value (R) = 
n 

Uncertainty =e 

thod used to analyze this CRM. The following equations are used in the 

n = n u d r  of measurements c$ = The summation d all significant estimated errors. 
(Most  c m o n  are the errws from instrumental measurement, 
weighing, dilution to volume, and the fixed error reported on the 
NlST SWl certificate of analysis.) 

(n)"* 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showe 
confirmation of the accuracy of this CRM. 

with ed uncertainties. This agreement is a 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
"Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd ed., 
1993, definition 6.10) 

This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 1002 f 3 pg/mL 
ICP Assay NlST SRM 3136 Lot Number: 000612 

998 f 2 pg/mL Assay Method #2 
EDTA NlST SRM 928 Lot Number: 880710 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NlST 
test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South 
Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested annually by 
a NlST / NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 vm. 

- 0 Ai ' 0.00938 

M Sb e 0.00548 

0 As ' 0.01689 

M Ba ' 0.10962 

0 Be ' 0.00626 

- Bi e 0.00439 

- ' 0.03097 

!!!! Cd ' 0.03289 

Q Ca e 0.01157 

h! Ce e 0.05481 

cs e 0.00329 

M Cr ' 0.05481 

- c0 0.00182 

M cu e 0.06577 
M - Checked by ICP-MS 

M Dy ' 0.06577 

M Er e 0.05481 

M Eu ' 0.03289 

M Gd ' 0.01096 

h! Ga ' 0.01096 

M Ge ' 0.06577 

M Au ' 0.03289 

M Hf ' 0.02192 

Ho ' 0.00548 

- In ' 0.10962 

- Ir ' 0.05481 

- Fe 0.00156 

M La ' 0.00548 

M Pb ' 0.03289 
0 - Checked by ICP-OES 

- Li ' 0.00006 

M Lu < 0.00439 

Q Mg 0.00002 

Q 4 ' 0.03441 

M Mn ' 0.04385 

M Mo ' 0.02192 

M Nd ' 0.02192 

- S Ni 

M Nb ' 0.00548 

- n Os 

- Pd ' 0.05481 

- 0 ' 0.31280 

M Pt ' 0.02192 

- 0.00043 
i - Spectral Interference 

!!+!! Pr ' 0.00329 

hn Re < 0.01096 

M Rh ' 0.01096 

M Rb ' 0.01096 

M Ru ' 0.02192 

!! Sm ' 0.01096 

M sc ' 0.10962 

0 Se ' 0.01877 

- si 0.00188 

- 0 Na 0.00102 

!!+!! Ag e 0.02192 

M Sr ' 0.00548 

- ' 0.07820 

M Ta ' 0.07674 
n - Not Checked For 

M Te ' 0.32886 

M Tb ' 0.00329 

M TI e 0.01096 

M Th ' 0.01096 

M Tm ' 0.00439 

M Sn ' 0.05481 

- Ti ' 0.54811 

M ' 0.10962 

- ' 0.02192 

- ' 0.02192 

- Yb ' 0.01096 

- ' 0.43849 

- Zn 0.00189 

M Zr ' 0.05481 
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 coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage & HandCng - Keep tghtly sealedwhen not in use. Store and use at 20 f 4°C. Do not pipet from container. Do not tetum 
portions removed for pipetting b container. 
Atanic Wight; Valence; Coordination Number; Chemical Fonn in Solution - 58.69; +2; 6; Ni(l+O)2+ 
Chemical Compatibility - Stable in Ha, H W ,  H2S04 ,HF, &PO4. Avoid basic media Stablewith most metals and inorganic 
anions in acidic media. 
Stabifi 2-100 p b levels stale for months in 1% HN03 / LDPE container. 1-10,000 ppm solutions chemically stabie for years in 
1-5% H k  / LDPI! contaimr. 
Ni Containing Samples (Preparation and Solution) - Metal (Soltble in HNCb ); Oxides ( Soluble in HCI ); Ores (Dissolve in HCI / 

Atanic Spectroscopic hformation (ICPOES D.Ls are giwn as -laxi& view): 

ICPOES 221.647 nm 0.01 / 0.0009 pg/ml 1 a n  Si 
ICPOES 232.003 nm 0.02 / 0.006 pg/ml 1 atom Q, Re, Os, Nb, Ag, Pt, Fe 
ICPOES 231.604 nm 0.02 / 0.002 pg/mL 1 ion Sb, Ta, Co 
ICPMS 60 a m  100 ppt ria M+ 43Ca1s01H , Td60, Wa3TI 

H W ) .  

Order l&g bkrferences (underlined indicates severe at wncs.) 



8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 010425 
10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 

Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration*@ - Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD45662A (Obsolete10bserved) 

11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 11, 2002 
Expiration Date: &yd 

lA2004- 

i 



12.0 

t?.V &&ate PGbmd By: Debbie Newman, QA Administrator 

NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
.. ~ -:Ti-- 

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



CUSTOM-GRADE SOLUTION 1000 pg/mL Cadmium in 2% HNO, (abs) 
Catalog Number: CGCDl-1,  CGCDl -2  and CGCDl-5 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Cadmium Metal  
99.999% 
H02K40A 

CERTIFIED CONCENTRATION: 1003 k 3 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 )  = x , Uncertainty ( = 2[ (Cs ~211'2 
n (n)''* 

( a )  = mean x, = individual results n = number of measurements I S i  = The summat ion  o f  a l l  s ign i f icant  
estimated errors. 

Classical Wet Assay: 1003 f 3 pglmL 
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate. 

Instrument Analysis: 1003 * 3 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 08. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence 
interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
Custom-Grad3 solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filfgis 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI <0.00030 - M Dy <0.00060 
- M Sb <0.000050 - M Er <0.00050 
- 0 As <0.12 - M Eu <0.00030 
- M Ba <0.0010 - M Gd <0.00010 
- 0 Be <0.000050 - M Ga <0.00010 
- M Bi <0.000040 - M Ge <0.00060 
- 0 B <0.0060 - 0 Au <0.010 

Cd - M Hf <0.00020 
0 Ca 0.0018 - M Ho <0.000050 
- M Ce <0.00050 - 0 In <0.030 
- M Cs <0.000030 - M Ir <0.00050 
- 0 Cr <0.0040 - 0 Fe <0.0020 
- M Co <0.00030 - M La <0.000050 
- M Cu <0.00060 - M Pb <0.00030 

M - checked by ICP-MS 0 - checked by ICP-OES 

ANALYZED QENSITY OF SOLUTION 
QA:KL ~ ~ o a o i o z ~ ~  

- 0 Li <0.0050 
- M Lu <0.000040 
- 0 Mg <0.00010 
- 0 Mn <0.00020 
- 0 Hg <0.0070 
- M Mo <0.00020 
- M Nd <0.00020 
- 0 Ni <0.0060 
- M Nb <0.000050 
- n Os 
- 0 Pd <0.053 
- 0 P <0.030 

- 0 K <0.0060 
- M Pt <0.00020 

M Pr <0.000030 
- M Re <0.00010 
- M Rh <0.00010 
- M Rb <0.00010 
- M R u  <0.00020 
- M Sm <0.00010 
- M Sc <0.0010 
- 0 Se <0.020 
- 0 Si <0.010 
0 Ag <0.27 
0 Na <0.10 
- M Sr <0.000050 
0 s <0.020 
- M Ta <0.00070 

- 

- 
- 

- 

i - spectral interference n - not checked for 

(measured at 22°C): 1.01 5 g/mL 

0 Te C0.031 
M Tb <0.000030 
M TI <0.00010 
M Th <0.00010 
M Tm <0.000040 
M Sn <0.00050 
0 Ti <0.00030 
- M W <0.0010 
M U <0.00020 
M V <0.00020 
M Yb <0.00010 
- M Y <0.0040 
0 Zn <0.030 
M Zr <0.00050 

- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

s - solution standard element 

(over) 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quality Assurance Manager V Technical Support: 800-569-6799 



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: ivsales8ivstandards.com website: wwv@jf@g$yh.com 

I cer t i f i ca te  of a n a l y s i s  
1,O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate 1883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 37-2000 (Reference Materials - Contents of certificates and label(s), 
IS0 Guide 34-2000 “Quality System Guidelines for the Produdion of Reference Materials, ” and IS0 Guide 35-1989 
“Certification of Reference Materials - General and Statisical Principles. ” 

Catalog Number: 

Starting Material: Co powder 
Starting Material Purity (%): 99.9957 
Starting Material Lot No 22897 
Matrix: 2% (abs) HN03 DN’E CFWJED: ___-_._ &/_o_‘tlD3 _ _ _ _ _ _  

CGCOI-1, CGCOI-2, and CGCOI -5 
Lot N urn ber: T-COO1120 

I NOBISAN I I:: LAEs..~~:ml::t-iEri LABS B- k d  a 
DATE RE1Z:E I VED :: ._----aLQ&lO3 
DATE EX F‘ I F E D  :: __._-_ &lQh/..@-t - 

1: NO FI: 13 : - - 33-23 F‘@ g -.-€5-W-!%- 
CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1002 f 3 pg/mL 

1 .Ol6 g/mL (measured at 22” C) 

The Certified Value is based upon the most preci 
calculation of the certified value and the uncertainty: 

certified Value (2) = CX, 
n 

Uncertainty 

yze this CRM. The following equations are used in the 

n = number of measurements 
E$ = The summation d all significant estimated errors. 
(Most comnon am the errors from instrumental measurement, 
weighing, dilution to volume, and the fixed error reported on the 
NlST SRM certificate of analysis.) 

(n)‘12 

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 a 
confirmation of the accuracy of this CRM. 

d uncertainties. This agreement is a 

TRACEABILITY TO NlST AND VALU 
- “Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (IS0 VIM, 2nd ed., 
1993, definition 6.10) 

This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

PENDENT METHODS 

4.1 Assay Method #l 998 f 4 pg/mL 
ICP Assay NlST SRM 3181 Lot Number: 000630 

1002 f 3 pg/mL 
EDTA NlST SRM 928 Lot Number: 880710 

Assay Method ##2 

http://ivsales8ivstandards.com
mailto:wwv@jf@g$yh.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NlST Traceabiltty numbers are 692476 - Class 1 and 692476A - Class 2. The NlST 
test number is 8221260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South 
Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested annually by 
a NlST / NVLAP accredited calibration lab. The NET test number is 822/260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 Ai 0.00025 

- M Sb ' 0.00202 

Q As ' 0.10000 

M Be ' 0.00202 

M Ba ' 0.04032 

M Bi < 0.00161 

- ' 0.04000 

M Cd ' 0.01210 

- Ca 0.00325 

M c s  ' 0.00121 

M Ce < 0.02016 

M Cr < 0.02016 

s c o  

M cu < 0.02419 
M - Checked by ICP-MS 

M Dy ' 0.02419 

M Er ' 0.02016 

Eu ' 0.01210 

M Gd ' 0.00403 

M Ga ' 0.00403 

M Ge < 0.02419 

M Au ' 0.01210 

M Ho < 0.00202 

- In ' 0.04032 

- Ir ' 0.02016 

- Fe 0.00875 

La ' 0.00202 

M Pb ' 0.01210 

M Hf ' 0.00807 

0 - Checked by ICP-OES 

- 0 Li 0.00001 

M Lu ' 0.00161 

Mg 0.00045 

- Mn 0.00003 

Hg ' 0.05000 

M Mo ' 0.00807 

M Nd < 0.00807 

- 0 Ni ' 0.02000 

M Nb ' 0.00202 

- n Os 

M Pd ' 0.02016 

- n P  

M Pt ' 0.00807 

- 0.03000 
i - Spectral interference 

M Pr ' 0.00121 

M Re ' 0.00403 

M Rh ' 0.00403 

M Rb ' 0.00403 

M Ru ' 0.00807 

M Sm < 0.00403 

?I?. sc ' 0.04032 

M Se ' 0.03226 

0 si < 0.00400 

M Ag < 0.00807 

- Na 0.00138 

Sr < 0.00202 

- n S  

M Ta ' 0.02823 
n - Not Checked For 

M Te ' 0.12097 

- M Tb ' 0.00121 

M TI ' 0.00403 

M Th < 0.00403 

M Tm ' 0.00161 

M Sn < 0.02016 

- Ti ' 0.20162 

- < 0.04032 

- ' 0.00807 

' 0.00807 

M Yb ' 0.00403 

' 0.16129 

M Zn < 0.08065 

M Zr < 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 coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Storage 8 Handling - Keep tightly sealedwhen not in use. Store and use at 20 f 4°C. Do not pipet from container. Do not 
retum portions removed for pipetting to container. 
Atmic Wight; Vdence; Coordindion Number; Chemical Fonn in Solution - 58.9332; +2; 6; Co(l-LO)s2* 
Chemicd Compatibifity - Stable in Ha, H W ,  H,S04 ,HF, &PO4. Avoid basic media Stable with most metals and inorganic 
anions in acidic media. 
Stabili 2-1 00 p b levels stable for months in 1% HNQ / LDPE container. 1-10,000 ppm solutions chemically stable for years in 
1 6 %  H k  / LDPE container. 
Co Containing Samples (Preparation and Solution) - Metal (soluble in HNO, ); Oxldes ( Soluble in H a  ); Ores ( Dissolve in HCI 
/ H m ) .  
Atmic Spectroscopic hformation (ICP43ES D.Ls are giwn as &ial/aldal vieuv): 

ICPOES 238.89 nm 0.01/.002 pgmL 1 ion Eel W,Ta 
ICPOES 228.616 nm 0.01/.001 pg'mL 1 ion 
ICPOES 237.862 nm 0.01/.002 pgmL 1 ion W, Re,Al,Ta 
ICPMS 59 amu 2 PPt n/a M' 42Ca1601H , *AP601H , VVW, OCal60, 24MgVi 

Order ~ b r f e r e ~ u n d e r l i n e d  indicates w e r e  at corns.) 



8.0 

9.0 
10.0 

11.0 

HAZARDOUS INFORMATION - Please refer.to the enclosed Material Saftey Data sheet for information regarding this 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 tS0 9001 :2000 Quality Management System Registration - QMI Certificate Number 010105 
018428 

Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI!), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

929 ACCREDITE 

10.2 ISOlIEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD-45662A (ObsoletelObserved) 

DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: September 05, 2002 
Expiration Date: 

I 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Debbie Newman, QA Administrator 

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



Cert i f icate  of  B n a t p ~ i  s 
RADE SOLUTION 1000 pg/mL Manganese in 2% HNO, (abs) 

Catalog Number: CGMN1-1 , CGMN1-2, and CGMN1-5 

Lot Number: T-MN02033 
Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 1004 k 3 pg/mL 
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 ( R )  = c x 
n 

(E) = mean x, = individual results n = number of measurements IS, = The summat ion  of  a l l  s ign i f icant  
estimated errors. 

Classical Wet Assay: 1004 & 3 pg/mL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate. 

Instrument Analysis: 1001 & 3 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 32. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence interval. 
Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the accuracy of this 
CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pgImL: 
Custorn-Grade solutions tested for trace metallic impurities by ICP-MS were anatyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 p m  , 

- M AI <0.00090 
- M Sb <0.000050 
- M As <0.0010 
- M Ba <0.0010 
- M Be <0.000050 
- M Bi <0.000040 
- M B <0.0070 
- M Cd <0.00030 
- 0 Ca <0.010 
- M Ce <0.00050 
- M Cs <0.000030 
- M Cr <0.00050 
- 0 Co C0.050 
- M Cu <0.00060 

- M Dy <0.00060 
- M Er <0.00050 
- M Eu <0.00030 
- M Gd <0.00010 
i Ga 
- M Ge <0.00060 
- M Au <0.00030 
- M Hf <0.00020 
- M Ho <0.000050 
i In 
- M Ir <0.00050 
i Fe 
- M La <0.000050 
- M Pb <0.00030 

- M Li <0.0010 
- M Lu <0.000040 

Mg 0.0040 
s Mn 
- 0 Hg <0.030 
M Mo 0.00024 
- M Nd ~0.00020 
- 0 Ni <0.050 
- M Nb <0.000050 
- n Os 
- M Pd <0.00050 
i P  
- M Pt <0.00020 
- n K  

- M Pr <0.000030 
M Re <0.00010 
- M Rh <0.00010 
- M Rb <0.00010 
M Ru <0.00020 
- M Srn <0.00010 
- M Sc cO.0010 
- 0 Se <0.40 
- 0 Si <0.020 
- M Ag <0.00020 

0 Na <0.090 
- M Sr <0.000050 
- n S  
- M Ta <0.00070 

- 

- 

- 

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

ANALYZED DENSITY OF SOLUTION (measured at 2 2 0 ~ ) :  1 .01 5 g/mL 
QA : K L Rev.082202DN 

M Te <0.0030 
M Tb <0.000030 
M TI <0.00010 
M Th <0.00010 
M Trn <0.000040 
M Sn <0.00050 
M Ti <0.0050 
M W <0.0010 
M U <0.00020 

M Yb <0.00010 
M Y <0.0040 
M Zn <0.0020 
M Zr ~ 0 . 0 0 0 5 0  

- 
- 
- 
- 
- 
- 
- 
- 
- 
i v  
- 
- 
- 
- 

s - solution standard element 

(over) 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quality Assurance Manager V Technical Sup port: 800-569-6799 



Certificate o f  g u a l p ~ i s '  
010430 

CUSTOM-GRADE SOLUTION 
Catalog Number: CGVl-1, CGV1-2 and C G V l - 5  

1000 pglmL Vanadium in 1.4% HNO, (abs) 

Lot Number: S-QVOI 080 
INORGiANIi: LAHS/RADCHEM L A B S  

Starting Material: Vanadium Pentoxide DATE F:Ei:E I VED: - - - D O ~ ~ L Q ~  -_ 
Starting Material Purity: 99.999 % DATE EXPIRED:: -___ jJL~v-ajA-- 
Starting Material Lot No: 46 DATE OPENED: _____  L!!f22?Qa -_____-_ 

1 NQe'S: ,,xnQ-_,,,po : -J32az,-- 
CERTIFIED VALUE: 995 pg/rnL 

The certified value is the average of the classical wet assay and instrument analysis unless otherwise specified. All standards are accurate 
to a relative precision of f 0.5% at the 95% confidence level for a period of 1 year. (See expiration date below) 

Classical Wet Assay: 999 pg/mL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate 

Sufficient number of sample measurements were made to give a minimum relative precision of f 0.3% at the 95% confidence level. 

Instrument Analysis: 991 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (1CP) vs NlST SRM 31 6 5  

Sufficient number of sample measurements were made to give a minimum relative precision of f 0.5% at the 95% confidence level. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/ml: 
Custom-Grade solutions tested for trace metallic impurities by 1CP-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. 

- M AI 0.0095 
- M Sb 0.042 
- M As <0.001 
- M Ba <0.001 
- M Be <0.00005 
- M Bi <0.00004 
- M B <0.007 
- M Cd <0.0003 
- 0 Ca CO.01 
- M Ce <0.0005 
- M Cs <0.00003 
- 0 Cr <0.02 
- 0 Co <0.05 
- M Cu <0.0006 

- M Dy <0.0006 
- M Er <0.0005 
- M Eu <0.0003 
- M Gd <0.0001 
- M Ga <0.0001 
- M Ge <0.0006 
- M Au <0.0003 
- M Hf <0.0002 
- M Ho <0.00005 
- 0 In <0.07 
- M Ir <0.0005 
- 0 Fe <0.05 
- M La <0.00005 
- M Pb <0.0003 

- M Li <0.001 
- M Lu <0.00004 

- 0 Mn i 
0 Hg i 
- M Mo 0.016 
- M Nd <0.0002 
- 0 Ni <0.05 
- M Nb 0.00024 
- n Os 
- M Pd <0.0005 
O P  i 
- M pt <0.0002 
n K  

Mg 0.0089 

- 

- 

- M Pr <0.00003 
- M Re <0.0001 
M Rh <0.0001 
- M Rb <0.0001 
- M Ru <0.0002 
M Sm <0.0001 
- M Sc <0.001 
- 0 Se <0.4 
- 0 Si <0.03 
&J Ag 0.00044 
- 0 Na <0.09 
- M Sr <0.00005 
- n S  
- M Ta <0.0007 

- 

- 

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

M Te <0.003 
M Tb <0.00003 
M TI <0.0001 
M Th <0.0001 
- M Tm <0.00004 
M Sn <0.0005 
M Ti <0.005 
M W 0.00055 
M U 0.0011 

- 
- 
- 
- 

- 
- 
- 
- 
s v  
M Yb <0.0001 
M Y <0.004 
M Zn 0.0041 
M Zr <0.0005 

- 
- 
- 
- 

s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at  22°C): 1.01 3 g/mL 
QA:KLRn.0110020N 

(over) 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quality Assurance Manager V Technical Support: 800-569-6799 I I 



CUSTOM-GRADE SOLUTION 1000 pg/mL Zinc in 1.4% HNO, (abs) 018431 
Catalog Number: CGZN 1 -1, CGZN 1 -2, and CGZN 1-5 

Lot Number: T-ZN02015 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Zinc Metal 
99.999% 
J17L26 

CERTIFIED CONCENTRATION: 1007 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 ( X I  = c x 
n 

(n) = mean x, = individual results n = number of measurements LS, = The summat ion  of  a l l  s ign i f icant  
estimated errors. 

Classical Wet Assay: 1007 f 2 pg/mL 
Method: EDTA Titration vs NET S R M  928 Lead Nitrate 

Instrument Analysis: 1006 f 4 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NET SRM 3 1 68a 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence interval. 
Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the accuracy of this 
CRM . 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm . 

- 0 AI <0.0020 
- M Sb <0.0021 
- M As <0.041 
- tdl Ba <0.041 
- M Be <0.0021 
- M ' Bi <0.0017 
- 0 B 0.00015 
- M Cd <0.013 
- 0 Ca 0.00022 
- M Ce <0.021 
- M Cs <0.0013 
- 0 Cr <0.0010 
- M Co <0.013 
- 0 Cu <0.00050 

- M Dy <0.025 
- M Er <0.021 
- M Eu <0.013 
- M Gd <0.0041 
- M Ga <0.0041 
- M Ge K0.025 
- M Au <0.013 
- M Hf <0.0082 
- M Ho <0.0021 
M In C0.041 
- M Ir <0.021 
- 0 Fe 0.000045 
- M La <0.0021 
- M Pb <0.013 

- 0 Li 0.0000050 

Q Mg 0.00011 
- M Mn <0.017 
- 0 Hg <0.010 
- M Mo ~ 0 . 0 0 8 2  
- M Nd <0.0082 
- 0 Ni 0.000085 
- M Nb <0.0021 
- n Os 
- M Pd <0.021 
- 0 P <0.0030 
- M Pt <0.0082 
- 0 K 0.00018 

- M LU <o.a017 
- M Pr <0.0013 
- M Re ~ 0 . 0 0 4 1  
- M Rh <0.0041 - M Rb <0.0041 
- M Ru <0.0082 - M Sm <0.0041 
- M Sc <0.041 
- M Se <0.033 
- 0 Si <0.0040 
- M Ag ~ 0 . 0 0 8 2  
- 0 Na 0.00055 
- M Sr <0.0021 

- M Ta <0.029 
- 0 s <0.020 

- M Te <0.13 
- M Tb <0.0013 
- M TI <0.0041 
- M Th <0.0041 
- M Tm <0.0017 - M Sn ~ 0 . 0 2 1  
- M Ti <0.21 
- M W <0.041 
- M U <0.0082 
- M V <0.0082 
- M Yb <0.0041 
- M Y <0.17 
2 Zn 
- M Zr <0.021 

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 2 1 0 ~ ) :  1.01 1 g/mL 
QA:KL R~.C51702ON 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quality Assurance Manager V Technical Support: 800-569-6799 

t 



Oioq32 CUSTOM-GRADE SOLUTION 1000 pg/mL Lanthanum in 1.4% HNO, (abs) 
Catalog Number: CGLAl-1 and CGLAl-5 

Lot Number: S-QLAOI 054 
INOI?GANII: LAES/RADCHEM LABS 
DATE EECE I VED : -___ 9313-dQ.. _ _  

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: LA-0-5-017 

CERTIFIED VALUE: 1001 pg/mL 
The certified value is the average of the classical wet assay and instrument analysis unless otherwise specified. All standards are accurate 
to a relative precision of f 0.5% at the 95% confidence level for a period of 1 year. (See expiration date below) 

Classical Wet Assay: 1002 pg/mL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate 

Sufficient number of sample measurements were made to give a minimum relative precision of f 0.3% at the 95% confidence level. 

Instrument Analysis: 999 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 27a 

Sufficient number of sample measurements were made to give a minimum relative precision of f 0.5% at the 95% confidence level. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI 
- M Sb 
- M As 
- 0 Ba 
- M Be 
- M Bi 
- O B  
- M Cd 
- 0 Ca 
- 0 Ce 
- n Cs 
- M Cr 
- M Co 
- M Cu 

< 0.04 
< 0.00005 
<0.001 
< 0.02 
< 0.00005 
< 0.00004 
< 0.02 
< 0.0003 
<0.01 

i 

< 0.0005 
< 0.0003 
< 0.0006 

&I Dy 
- M Er 
- M Eu 
- M Gd 
- M Ga 
- M Ge 
- M Au 
- M Hf 
- M Ho 
- 0 In 
- M Ir 
- 0 Fe 
- s La 
- M Pb 

< 0.0006 
0.001 

< 0.0003 
0.039 

< 0.0001 
< 0.0006 
< 0.0003 
< 0.0002 

0.0001 
< 0.03 
< 0.0005 
< 0.05 

< 0.0003 

- M Li 
- M lu 
M Mg 

0 Hg 
- M Mn 

- M Mo 
- M Nd 
0 Ni 
- M Nb 
- n Os 
- M Pd 

- M R  
- n K  

- 

- O P  

< 0.001 

< 0.003 
<0.0004 
< 0.03 
< 0.0002 

0.0002 
< 0.05 
< 0.00005 

0.00004 

< 0.0005 
< 0.05 
< 0.0002 

0 Pr 
- M Re 
- M Rh - M Rb 
- M Ru 
- M Sm 
- M Sc 
- 0 Se 
- 0 Si 

- 0 Na 
- M Sr 
- n S  
- M Ta 

- 

M Ag 

< 0.02 
< 0.0001 
< 0.0001 
< 0.0001 
c 0.0002 

0.0004 
<0.001 
< 0.4 
< 0.02 
< 0.0002 
< 0.09 
< 0.00005 

< 0.0007 

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

M Te 
M Tb 
M TI 
M Th 
- M Tm 
- M Sn 
- M Ti 
- M W  
- M U  
- M V  
- M Yb 
- M Y  
- M Zn 
- M Zr 

- 
- 
- 

< 0.003 
< 0.00003 
< 0.0001 
< 0.0001 
< 0.00004 
< 0.0005 
<0.005 

< 0.001 
c 0.0002 
< 0.0002 
< 0.000 1 
< 0.004 
< 0.002 
< 0.0005 

s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.009 g/mL 
QA:KSL R.~.IIO~OIOW 

(over) 

Quality Assurance Manager 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6799 



010433 
CUSTOM-GRADE SOLUTION 1000 pg/mL Palladium in 3.3% HCI (abs) 
Catalog Number: CGPD 1-1 and CGPD 1 -5 

Lot Number: T-PD02014 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 1001 k 3 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 (E) = x 
n 

(%) = mean xi = individual results n = number of measurements IS, = The  summat ion  o f  a l l  s ign i f icant  
estimated errors. 

Calculated Value: 1002 pg/mL 
Method: Calculated, based on starting material. 

Instrument Analysis: 1001 f 3 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (JCP) vs N E T  SRM 31 38. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- M AI <0.00090 
- M Sb 0.0017 
- M As <0.060 
- M Ba <0.0010 
- M Be <0.000050 
- M Bi <0.000040 
- M B <0.0070 
- 0 Cd <0.010 
- 0 Ca 0.040 
- M Ce <0.00050 

- 0 Cr <0.02Q 
- M Co <0.00030 
- M Cu 0.0023 

i c s  

- M Dy <0.00060 
- M Er <0.00050 

- M Eu <0.00030 
- M Gd <0.00010 
- M Ga 0.00026 
- M Ge 0.0058 
- M Au 0.00090 
- M Hf C0.00020 
- M Ho <0.000050 
- 0 In <0.030 
- M Ir c0.00050 
- 0 Fe ~ 0 . 0 5 0  
- M La <0.000050 
- M Pb 0.0022 

- M Li <0.0010 
- M Lu <0.000040 
E Mg 0.0090 
- M Mn <0.00040 
- 0 Hg C0.030 
- M Mo <0.00020 
- M Nd 0.00090 
- 0 Ni C0.050 
- M Nb <0.000050 
- n Os 
s Pd 
- 0 P <0.050 
M Pt 0.016 
- n K  

- M Pr <0.000030 - M Re ~0.00010 
- 0 Rh ~0.020 
- M Rb <0.00010 
- 0 Ru <0.010 
- M Sm <0.00010 
- M Sc <0.0010 
- 0 Se <0.40 
- 0 Si <0.020 
0 Ag 0.26 
- 0 Na <0.090 
- M Sr <0.000050 
- n S  
- M Ta c0.00070 

M Te <0.0030 
M Tb <0.000030 
M TI 0.00010 
M Th <0.00010 
- M Tm <0.000040 
M Sn <0.00050 

M Ti <0.0050 

M W CO.0010 
M U C0.00020 
0 v <0.010 
M Yb <O.OOOlO 
M Y <0.0040 
M Zn 0.0030 
M Zr <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 22°C): 1.022 g/mL 
OA:KSL lkv.050zoum 

Quality Assurance Manager 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6799 

L I 



Certif i t a t e  o 

CUSTOM-GRADE SOLUTION 1000 pg/mL 
Catalog Number: CGSl-1, CGSl-2,  and CGSl -5  

Lot Number: T-SOI 058 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

H2SO4 
99.999% 
N38818 

Sulfur in H,O 

CERTIFIED CONCENTRATION: 1000 A 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 (4 = x Uncertainty = 2 [ E s  ~ 2 1 1 ' 2  

n (n)"2 

( R )  = mean x, = individual results n = number of measurements C S ,  = The  summat ion  of  al l  s i gn i f i can t  
estimated errors. 

Classical Wet Assay: 1000 rt 2 pg/mL 
Method: Acidimetric Titration vs NlST SRM KHP 84k. 

Instrument Analysis: 1003 f 4 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NI 

The independent samples t-test was used to determine i f  there is agreement between the above assay methods at the 95% confidence 
interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
Custom-Grade solutions tested for trace metallic impurities by 1CP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI <0.0030 
- M Sb <0.0010 
- M As <0.020 
- M Ba <0.020 
- 0 Be <0.0020 
- M Bi <0.00080 
- 0 B <0.010 
- M Cd <0.0060 
- 0 Ca <0.0037 
- M Ce <0.010 
- M Cs <0.00060 
- M Cr <0.010 
- M Co <0.0060 
- M Cu C0.012 

- M Dy <0.012 
- M Er CO.010 
- M Eu <0.0060 
- M Gd <0.0020 
- M Ga <0.0020 
- M Ge <0.012 
- M Au <0.0060 
- M Hf <0.0040 
- M Ho <0.0010 
- M In <0.020 
- M Ir <0.010 
- 0 Fe <0.0011 
- M La <0.0010 
- M Pb <0.0060 

M - checked by ICP-MS 0 - checked by ICP-OES 

- 0 Li <0.00016 
- M Lu <0.00080 
- 0 Mg ~0.000040 
- M Mn c0.0080 
- 0 Hg cO.011 
- M Mo c0.0040 
- M Nd <0.0040 
- 0 Ni <0.0023 
- M Nb <0.0010 
- n Os 
- M Pd CO.010 
- 0 P <0.0048 
- M R C0.0040 
- 0 K <0.0017 

- M Pr <0.00060 
- M Re <0.0020 
- M Rh <0.0020 
- M Rb <0.0020 
- M Ru <0.0040 
- M Sm <0.0020 
- M Sc <0.020 
- 0 Se C0.0062 
- 0 Si <0.0041 
- M Ag <0.0040 
- 0 Na <0.00010 - M Sr <0.0010 
- s s  
- M Ta <0.014 

i - spectral interference n - not checked for 

- M Te <0.060 
- M Tb <0.00060 
- M TI <0.0020 
- M Th <0.0020 
- M Tm <0.00080 
- M Sn cO.010 
- M Ti <0.10 
- M W <0.020 
- M U <0.0040 
&J V <0.0040 
- M Yb <0.0020 
- M Y <0.080 
- 0 Zn 0.0019 
- M Zr <0.010 

s - solution standard element 

(over) (measured at 22°C): 0.999 g/mL ANALYZED DENSITY OF SOLUTION 

Avenue Suite 4 Lakewood, NJ 08701 Quality Assurance Manager 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6799 



V Certificate o f  % m l p ~ i  G 

CUSTOM-GRADE SOLUTION 1000 pglmL Thorium in 3% HNO, (abs) 010435 
Catalog Number: CGTHl-1 and CGTHl-5 

Lot Number: T-THO1059 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: I 0 0 1  A 3 pglmL 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value ( 2 )  = x 
n 

(n) = mean x, = individual results n = number of measurements IS, = The  summat ion  of  a l l  s ign i f icant  
estimated errors. 

Classical Wet Assay: 1001 f 3 pg/mL 
Method: EDTA Titration vs NIST SRM Lead Nitrate. 

Instrument Analysis: 1002 f 4 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 31 59. 

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 cornpared and showed agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm . 

AI <0.00090 M Dy 0.0062 - 0 Li <0.000030 - M Pr 0.00037 
M Re <0.00010 Sb <0.000050 
M Rh <0.00010 As <0.014 

0 Mn <0.0000030 - M Rb <0.00010 
Be <0.00020 - M Ga <0.00010 1 Hg - M Ru <0.00020 
Bi <0.000040 - M Ge <0.00060 - M Mo <0.00020 - M Sm 0.0095 
B <0.00060 - M Au <0.00030 - M Nd 0.0026 - M Sc <0.0010 
Cd <0.0045 - M Hf <0.00020 - 0 Ni <0.0023 - M Se <0.010 
Ca <0.030 - M Ho 0.00022 - M Nb <0.000050 - 0 Si <0.0034 
Ce <0.00050 - 0 In <0.0020 - n Os - M Ag <0.00020 
Cs <0.000030 - M Ir <0.00050 - M Pd <0.00050 - 0 Na <0.00010 
Cr <0.00080 - 0 Fe <0.0011 j P  - M Sr <0.000050 
Co <0.00030 - M La <0.000050 - M Pt <0.00020 - 0 S <0.072 
Cu <0.00060 - M Pb <0.00030 - 0 K <0.0017 - M Ta <0.00070 

- M Er <0.00050 - M Lu <0.000040 - 
- M Eu <0.00030 - 0 Mg <0.000060 - 

Ba 0.0050 - M Gd 0.0054 - 

- 0 Te <0.031 
- M Tb <0.000030 
- M TI <0.00010 

- M Tm <0.000040 
- M Sn <0.00050 
- 0 Ti <0.00092 
- M W <0.0010 
- M U 0.074 
- M V <0.00020 
- M Yb <0.00010 
- M Y <0.0040 
- 0 Zn <0.00058 
- M Zr 0.0085 

Th 

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): 1.022 g/mL 
QA : KL R ~ . O S O ~ O ~ D N  

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quality Assurance Manager V Technical Support: 800-569-6799 



Cert i f icate  CI€ 53nixlp8’i 8’ 
RADE SOLUTION 1000 pg/mL Uranium in I % HNO, (abs) 

Catalog Number: CGU1-1 and CGU1-5 010436 
Lot Number: T-U01056 1 tdOF:GAN 11:: L-ABS/F:tRDIZtiEM LABS 

UA?”E RECE I VED :: _--_ aLgWg-3, 

XNORG: 397 L\ __ F‘Q: _-E53_&4;rtf-- 

. Starting Material: Uranium Oxynitrate* 

Starting Material Lot No: E l  4L40 DAI-E QF‘ErdEo:: _ _ _  3LQrf c3!--.---- 
Starting Material Purity: 99.95% PATE EXF‘IREE: _.__.___ 3fQ\Laooy ______ 

CERTIFIED CONCENTRATION: 1001 A I pg/mL 
The Certified Value is based upon the most precise method used t o  analyze this CRM. The following equations are used in the calculation of the certified value 
and the uncertainty: 

Certified Value !n) = c,, 
n 

( 3 )  = mean x, = individual results n = number of measurements IS, = The summation of all significant estimated errors. 

Instrument Analysis: 1001 .+ 1 pg/mL (Avg. 2 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 64. 

Calculated Value: 1000 PglmL 
Method: Calculated, based on starting material. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An  ULPA-Filter is 99.9985% efficient for the removal of particles down to  0.3 pm. 

- 0 AI <0.20 
Sb 0.00020 

. As <0.010 
- M Ba 0.0022 
- 0 Be <0.10 
- M Bi 0.00030 
- 0 B 0.0020 
- M Cd <0.0030 

- 0 Ca 0.11 
- M Ce <0.0050 

- M Cs <0.00030 

- M Cr 0.0047 
- M Co 0.014 
- M Cu 0.022 

- M Dy <0.0060 
- M Er <0.0050 
- M Eu <0.0030 

- M Gd <0.0010 
- M Ga <0.0010 
- M Ge <0.0060 
- M Au <0.0030 

- M Hf <0.0020 
- M Ho <0.00050 
- M In <0.010 
- M Ir <0.0050 
j Fe 
- M La 0.0014 
- M Pb 0.0025 

0 Li <0.010 
M Lu <0.00040 
- 0 M a  0.012 
- M Mn <0.0040 

M Mo <0.0020 
M Nd <0.0020 
j Ni 
M Nb <0.00050 

os 

- 
- 

! Hg 
- 
- 
- 
M Pd <0.0050 - 
! P  
- M Pt <0.0020 
i K  

- M Pr <0.00030 

- M Re <0.0010 
- M Rh <0.0010 
- M Rb <0.0010 
- M Ru <0.0020 
- M Sm <0.0010 
- M Sc 0.00080 
- M Se <0.0080 

j Si 
- M Ag <0.0020 
- 0 Na 0.19 
- M Sr 0.0011 

- M Ta <0.0070 
i s  

M Te C0.030 
M Tb <0.00030 

M TI <0.0010 
M Th <0.0010 
M Tm <0.00040 
- M Sn 0.043 
M Ti 0.029 
- M W <0.010 
s u  
- M V 0.00040 
M Yb <0.0010 
M Y 0.56 
M Zn 0.020 
M Zr 0.00060 

- 
- 
- 
- 
- 
- 

- 
- 
- 
- 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

**NOTICE TO ICP-MS USERS: The 235U in this standard is depleted. The certified abundances in A t o m  % are as follows: 

Natural IV’s Certified 
Abundance Abundance 

IsotoDe Atom % Atom % 

99.3 99.8 f 0.1 

0.70 0.195 f 0.005 

238u 

2 3 5 u  

Uranium 

ANALYZED DENSITY OF SOLUTION (measured at  22°C): 1.008 g/mL (over) QA: KSL Rev.092502DN 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quality Assurance Manager V Technical Support: 800-569-6799 



Certificate o f  Bnalpsiii $ 

CUSTOM-GRADE SOLUTION 1000 pg/mL Tungsten in 0.1 YO HNO, (abs)/l YO HF (abs) 
Catalog Number: CGWl-1, CGWl-2, and CGW1-5 This standard should not be prepared or stored in glass. 

Lot Number: T-WOI 078 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

-... Î  ..-. -.. ........ 7 /  ra 103 ..- --I- -..- I I.. .I. ~ .._ 
... .. ..... .. . Tungsten [Vletal -- .-. ..- - ...%Lo_! I.a.s.3. - ”._ ” .^_ 

.......... I .-.. -... ....... zL.k.5 LE!--- .-.-_._ ............ 
E03K06 -“A5GS ------ - .....__.. -.-. ...--__ 

. 

F 5 J q  $ 9  
99.999% 

CERTIFIED CONCENTRATION: 1003 k 4 pglrnL 
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 ( = 2 1 E s  ;)211/2 Certified Value (R) = X , 
n (n)’“ 

(3) = mean x, = individual results n = number of measurements Z S ,  = T h e  summat ion  o f  a l l  s ign i f i can t  
estimated errors. 

Calculated Value: 1000 pglmL 
Method: Calculated, based on starting material. 

Instrument Analysis: 1003 f 4 pglmL (Average of 2 runs) 
Method: Inductively Coupled Plasma Spectrcscopy (KP) vs N!ST S R M  31 63. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down t o  0.3 pm . 

- 0 AI 0.030 
- M Sb <0.000050 
- M As <0.0010 
- M Ba <0.0010 
- M Be <0.000050 
- M Bi <0.000040 
- M B <0.0070 
- M Cd <0.00030 
- 0 Ca 0.00086 
- M Ce <0.00050 
- M Cs <0.000030 
- M Cr <0.00050 
- M Co <0.00030 
- M Cu <0.00060 

- M Dy <0.00060 
- M Er <0.00050 
- M Eu <0.00030 
- M Gd <0.00010 
- M Ga <0.00010 
- M Ge <0.00060 
- M Au <0.00030 
- M Hf 0.00037 
- M Ho <0.000050 
- M In <0.0010 
- M Ir <0.00050 
i Fe 
- M La <0.000050 
- M Pb <0.00030 

- 0 Li <0.000030 
- M Lu <0.000040 
Q Mg 0.0010 
- M Mn <0.00040 

- M Mo <0.00020 
- M Nd <0.00020 
- 0 Ni <0.10 
- M Nb ~0 .00080  
- n Os 
- M Pd <0.00050 
i P  
- M Pt <0.00020 
- 0 K 0.028 

! Hg 

- M Pr <0.000030 
- M Re ~0.020 
- M Rh <0.0010 
- M Rb <0.00010 
- M Ru <0.00020 
- M Sm <0.00010 
- M Sc <0.0040 
- M Se <0.010 
- n Si 
- M Ag <0.00020 
- 0 Na 0.047 
- M Sr <0.000050 
- n S  
- M Ta <0.010 

- M Te <0.0030 
- M Tb <0.000030 
- M TI <0.00010 
- M Th <0.00010 
- M Tm <0.000040 
- M Sn <0.00050 
- M Ti <0.0050 

- M U <0.00020 
- M V <0.00020 

s w  

- M Yb <0.00010 
- M Y <0.0040 
- M Zn 0.031 
- M Zr 0.0026 

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): I .006 g/mL (over) 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 V Technical Support: 800-569-6799 



Certificate o f  D n a l p ~ i s i  
ADE SOLUTION I OOO pg/mL Yttrium in 1.4% HNO, (abs) --- 

Catalog .N$mber: CGY 1-1 and CGY 1-5 

Lot Number: T-YO 1086 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 1004 +, 3 pg/mL 
The Certified Value is based upon the most precise method used t o  analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value ( R )  = x 
n 

Uncertainty ( f ) 

(n) = mean x, = individual results n = number of measurements I S i  = The  summat ion  o f  a l l  s ign i f i can t  
estimated errors. 

Classical Wet Assay: 1004 k 3 pglmL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate. 

Instrument Analysis: 1004 & 4 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 67a. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence 
interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/rnL: 
Custorn-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 p m  . 

- 0 AI 0.00021 
- M Sb <0.00050 
- M As <0.010 
- M Ba <0.010 
- M Be <0.00050 
- M Bi <0.00040 
- 0 B <0.00014 
- M Cd <0.0030 
- 0 Ca 0.00014 
- M Ce <0.0050 
- M Cs <0.00030 
- M Cr <0.0050 

- M Co <0.0030 
- M Cu <0.0060 

- M Dy <0.0060 
- M Er <0.0050 
- M Eu <0.0030 
- M Gd <0.0010 
- M Ga <0.0010 
- M Ge <0.0060 
- M Au <0.0030 
- M Hf <0.0020 
- M Ho <0.00050 
- M In <0.010 
- M Ir <0.0050 
- 0 Fe 0.0015 
- M La <0.00050 
- M Pb <0.0030 

- M Li <0.010 

- 0 Mg <0.000030 
- 0 Mn <0.000020 
- 0 Hg <0.020 
- M Mo <0.0020 
- M Nd <0.0020 
- M Ni <0.080 
- M Nb <0.00050 
- n Os 
- 0 Pd <0.10 
- 0 P <0.070 
- M Pt <0.0020 
- 0 K <0.10 

- 0 Lu <0.000020 
- M Pr <0.00030 
- M Re <0.0010 
- M Rh <0.0010 
- M Rb <0.0010 
- M Ru <0.0020 
- M Sm <0.0010 
- 0 Sc 0.00024 
- M Se <0.0080 
- 0 Si 0.000077 
- M Ag <0.0020 
- 0 Na <0.050 

- M Sr <0.00050 
- 0 S <0.043 
- M Ta <0.0070 

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

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.01 0 g/mL 
QA:KL R.v.0616ozDN 

- M Te <0.030 
- M Tb <0.00030 
- M TI <0.0010 
- M Th <0.0010 
- M Tm <0.00040 
- M Sn <0.0050 
- M Ti c0.050 
- M W <0.010 
- M U <0.0020 
- 0 V <0.00080 
- M Yb <0.0010 
S Y  
- M Zn <0.020 
- 0 Zr <0.00070 

s - solution standard element 

(over) 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quality Assurance Manager V Technical Support: 800-569-6799 



Certificate o f  Dnalpe'i B' 
RADE SOLUTION 1000 pglml Zirconium in H,O tr. HF tr. HNO, 

Catalog Number: CGZRl-1 and CGZRl-5 Olti439 
This standard should 

Lot Number: T-QZROI 062 

be prepared or stored in glass. 

I NL7RGAPI1 I C  L,AES/EADI~:l-iEM LABS 
DATE EECE I VED : ---D-aJfiLo~ _ _ -  

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 1005 k 6 pglmL 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value ( 3  = x 
n 

( a )  = mean x, = individual results n = number of measurements XS, = The summat ion  of  a l l  s ign i f icant  
estimated errors. 

Instrument Analysis: 1005 -L 6 pg/mL (Average of 2 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 69 

Calculated Value: 1000 pg1mL (For informational purposes) 
Method: Calculated based on starting materiat. 

FRACE METALLIC IMPURITIES DETERMINED BY ICP-TVlS AND ICP-OES IN pglmL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI 0.055 + - M Dy <0.012 
- M Sb 0.0001% - - M Er <0.0098 
- M As <0.020 - M Eu <0.0059 
- M Ba 0.013 - M Gd <0.0020 
- 0 Be <0.10 - M Ga <0.0020 
- M Bi <0.00079 - M Ge <0.012 
j B  - M Au <0.0059 
- 0 Cd <0.0053 - M Hf 0.087 
- 0 Ca 0.0020 - M Ho <0.00098 
- M Ce <0.0098 - M In <0.020 
- M Cs <0.00059 - M Ir <0.0098 
- 0 Cr 0.034 - 0 Fe 0.45 
- M Co <0.0059 - M La <0.00098 
- M Cu 0.013 - M Pb <0.0059 

- 0 Li <0.000030 
- M Lu <0.00079 
- 0 Mg <0.000030 
- 0 Mn 0.0020 
- 0 Hg <0.011 
- 0 Mo <0.10 
- M Nd <0.0040 
- 0 Ni 0.014 
i Nb 
- n Os 
j Pd 
- 0 P <0.0048 
- M Pt <0.0040 
- 0 K 0.013 

- M Pr <0.00059 
- M Re <0.0020 
M Rh <0.0020 
- M Rb <0.0020 
- M Ru <0.0040 
- M Srn <0.0020 
- 0 Sc <0.00016 
- M Se C0.016 
j Si 
1 Ag 
- 0 Na 0.041 
- M Sr <0.00098 
- i s  
- M Ta 0.0011 

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

ANALYZED DENSITY OF SOLUTION (measured at 22OC): I .OOO glmL 
QA : K L ~ . v  1 OOJOZDN 

P 

- M Te <0.059 
- M Tb <0.00059 
- M TI <0.0020 
- M Th <0.0020 
- M Trn <0.00079 
M Sn 0.0011 
- 0 Ti 0.0031 
- M W 0.0016 
- M U 0.00040 
- M V 0.0016 
- M Yb <0.0020 

- 0 Zn 0.0057 
2 Zr 

- 0 Y <0.0010 

s - solution standard element 

(over) 

, - -  

Inorganic Ventures, Inc. V 

195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quality Assurance Manager V Technical Support: 800-569-6799 



Certificate o f  Bnixlpsii 8; 

CUSTOM-GRADE SOLUTION I OOO pg/mL Silver in 3.5% HNO, (abs) 010440 
Catalog Number: CGAGl -1, CGAGl -2 and CGAG 1-5 

Lot Number: T-AGO2013 

Starting Material: 
Starting Material Purity: 
Starting Material Lot  No: 

CERTIFIED CONCENTRATION: 996 5 3 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 (4  = c x 
n 

(E) = mean xi = individual results n = number of measurements c S i  = The  summat ion  o f  a l l  s i gn i f i can t  
estimated errors. 

Classical Wet Assay: 998 f 3 pg/rnL 
Method: Volhard Titration vs NlST SRM 999a Potassium Chloride 

Instrument Analysis: 996 +, 3 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3 1 5 1. 

The independent samples t-test was used to determine i f  there is agreement between the above assay methods at the 95% confidence 
interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Fitter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- M AI <0.0009 
- M Sb 0.0006 
- M As <0.001 
- M Ba <0.001 
- M Be <0.00005 
- M Bi 0.0007 
- M B ~0.007 
- 0 Cd <0.01 
- 0 Ca ~ 0 . 0 1  
- M Ce <0.0005 
- M Cs <0.00003 
- M Cr <0.002 
- M Co <0.0003 
- M Cu <0.0006 

- M Dy <0.0006 
- M Er <0.0005 
- M Eu <0.0003 
M Gd <0.0001 
M Ga <0.0001 
- M Ge 0.001 
- M Au <0.0003 
- M Hf <0.0002 
- M Ho <0.00005 
- 0 In <0.03 
- M Ir <0.0005 
- 0 Fe <0.05 
- M La <0.00005 
- M Pb <0.0003 

- 
- 

- M Li <0.001 
- M Lu <0.00004 
- M Mg C0.003 
- M Mn <0.0004 
- 0 Hg C0.02 
- M Mo <0.0002 
- M Nd <0.0002 
- 0 Ni <0.05 
- M Nb <0.00005 
- n Os 
- n Pd 
- 0 P <0.05 
- M Pt <0.0002 
- n K  

M Pr <0.00003 
M Re <0.0001 
- n Rh 
- M Rb <0.0001 
- n Ru 
- M Sm <0.0001 
- M Sc <0.001 
- 0 Se <0.4 
- 0 Si <0.02 
s Ag 
- 0 Na <0.09 
- M Sr <0.00005 
- n S  
Y M Ta <0.0007 

- 
- 

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

ANALYZED DENSITY OF SOLUTION (measured at 2 2 0 ~ ) :  1.025 g/mL (over) 

Quality Assurance Manager 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6799 

- M Te <0.003 
- M Tb 0.00003 
- M TI <0.0001 
- M Th <0.0001 
- M Tm <0.00004 
- M Sn <0.0005 
- M Ti <0.005 
- M W <0.001 
- M U <0.0002 
- M V <0.0002 
- M Yb <0.0001 
- M Y <0.004 
- M Zn 0.006 
- M Zr <0.0005 

s - solution standard element 



CUSW'M-GRADE SOLUTION 1000 pg/mL Arsenic in 1.4% HNO, (abs) 0 1 0 4 4 1  
Catalog Number: C G A S l - 1 ,  C G A S l - 2  and C G A S l - 5  

Lot Number: T-AS02019 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 1006 & 3 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 ( 2 )  = x 
n 

(n) = mean x, = individual results n = number of measurements XS, = The  summat ion  o f  a l l  s ign i f icant  
estimated errors. 

Calculated Value: 1003 pglmL 
Method: Calculated, based on starting material. 

Instrument Analysis: 1006 & 3 pglmL (Average of 3 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 03a. 

TRACE METALLiC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm . 

- 0 AI 
- 0 Sb 
s As 
- M Ba 
- M Be 
- M Bi 
- O B  
- M Cd 
- 0 Ca 
- M Ce 
- M Cs 
- M Cr 
- M Co 
- M Cu 

0.00030 
<0.010 

< 0.020 
<0.0010 
< 0.00080 
<0.012 
< 0.0060 
< 0.001 5 
<0.010 
< 0.00060 
<0.010 
< 0.0060 
C0.012 

M DY 
- M Er 
- M Eu 
- M Gd 
- M Ga 
- M Ge 
- M Au 
- M Hf 
- M Ho 
M In 
- M Ir 
0 Fe 
M La 
M Pb 

- 
- 

< 0.01 2 
< 0.01 0 
< 0.0060 
< 0.0020 
< 0.0020 
< 0.01 2 
< 0.0060 
< 0.0040 
<0.0010 
< 0.020 
< 0.01 0 
<0.0011 
<0.0010 
< 0.0060 

M - checked by ICP-MS 0 - checked by ICP-OES 

ANALYZED DENSITY OF SOLUTION 
QA:KSL RN.WI~OZDN 

- 0 Li <0.000020 
- M Lu <0.00080 
- 0 Mg <0.000030 
- 0 Mn <0.000030 
- 0 Hg ~ 0 . 0 1 2  
- M Mo <0.0040 
- M Nd <0.0040 
- M Ni ~ 0 . 0 1 6  
- 0 Nb <0.0020 
- n Os 
- M Pd <0.010 
- 0 P C0.0026 
- M Pt C0.0040 
- 0 K 0.00096 

M Pr 
- 0 Re 
- M Rh 
- M Rb 
- M R u  
- M Sm 
- M Sc 
- M Se 
- 0 Si 
E Ag 
- 0 Na 
- M Sr 

- M Ta 

- 

- o s  

< 0.00060 
<0.010 
< 0.0020 
< 0.0020 
< 0.0040 
< 0.0020 
< 0,020 
<0.016 
0.0077 

< 0.0040 

< 0.001 0 
< 0.025 
<0.014 

0.00096 

i - spectral interference n - not checked for 

(measured at 22°C): 1.01 0 g/mL 

M Te 
- M Tb 
- M TI 
- M Th 
- M Trn 
- 0 Sn 
- M Ti 
- M W  
- M U  
- M V  
- M Yb 
- M Y  
- 0 Zn 
M Zr 

< 0.060 
< 0.00060 
< 0.0020 
< 0.0020 
< 0.00080 

0.00053 
<0.10 
< 0.020 
< 0.0040 
< 0.0040 
< 0.0020 
< 0.080 

<0.010 
0.0001 9 

s - solution standard element 

(over) 

I u w  I 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical S U D D O ~ ~ :  800-569-6799 

Quality Assurance Manager 



r-* - 

010442 CUS'WM-GRADE SOLUTlON 1000 pgimL Lead in 0.35% HNO, (abs) 
Catalog Number: CGPB1-1, CGPB1-2 and CGPB1-5 

Lot Number: T-PBO2110 I N O E G A N I  I: LAES/RADCHEM LABS 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Lead Nitrate 
99.995% 
2 2 1  50 

CERTIFIED CONCENTRATION: 1004 & 2 pg/mL 
The Certified Value is based upon the most precise method used t o  analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (R) = x 
n 

( i i )  = mean xi = individual results n = number of measurements Z S ,  = The summat ion  of a l l  s ign i f i can t  
estimated errors. 

Classical Wet Assay: 1004 f 2 pgImL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate. 

Instrument Andydr: 995 f 8 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 28. 

The independent samples t-test was ured to determine if them ir agreement between the above assay methods at the 95% confidence interval. Both 
methods were compared and showed agreement within the stated uncertuintier. This wreement i t  a confirmation of the accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglml: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 m. 

- 0 AI e0.040 
- M Sb C0.000050 
- M As CO.0010 
- M Ba <0.0010 
- M Be <0.000050 
- M Bi cO.0010 
- 0 B C0.020 - M Cd C0.00030 
- 0 Ca <0.010 - M Ce <0.00050 

- M Cs <0.000030 
- M Cr <0.00050 
- M Co C0.00030 
- M Cu C0.00060 

- M Dy C0.00060 - M Er c0.00050 
- M Eu ~0.00030 - M Gd ~0.00010 - M Ga cO.00010 
- M Ge C0.00060 
- M Au ~ 0 . 0 0 0 3 0  

- M Hf ~ 0 . 0 0 0 2 0  

- M Ho <0.000050 

- 0 In ~0.030 - M Ir ~0.00050 
- 0 Fe <0.050 

- M La c0.000050 
L s Pb 

- M Li <0.0010 
- M Lu <0.000040 - M Mg c0.0030 
- M Mn <0.00040 - 0 Hg ~ 0 . 0 9 0  
- M Mo ~ 0 . 0 0 0 2 0  - M Nd ~0.00020 
- 0 Ni ~ 0 . 0 5 0  

- M Nb C0.000050 
- n Os 
- M Pd C0.00050 

- 0 P <0.050 

- M Pt CO.00020 - n K  

- M Pr e0.000030 
- M Re cO.00010 
- M Rh <0.020 
- M Rb CO.00010 
- M Ru ~0.00020 - M Sm ~0.00010 - M Sc cO.0010 
- 0 Se C0.40 - 0 Si ~0.020 
- i Ne 
- M Sr 0.00034 
- n S  
- M Ta e0.00070 

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

ANALYZED DENSITY OF SOLUTION (measured a t  22°C): 1.002 g/mL 
QA:KSL ~ . r . o 6 i m  

- M Te c0.0030 - M Tb C0.000030 
- M TI C0.0050 - M Th <0.00010 
- M Tm <0.000040 - M Sn <0.00050 - M Ti C0.0050 

- M W <0.0010 
- M U <0.00020 - M V <0.00020 

- M Yb <0.00010 
- M Y ~0.0040 
- M t n  ~ 0 . 0 0 2 0  
- M Zr 0.00120 

s - solution standard element 

(over) 

U- Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6799 

Quality Assurance Manager 



010443 

Certificate o f  Ehalps ' i s  
DE SOLUTION 1000 pg/mL Antimony in 0.7% HNO, (abs) / 3 

Catalog Number: CGSB1-1, CGSB1-2 and CGSB1-5 

Lot Number: T-SB02074 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Antimony Metal 
99.995% 

CERTIFIED CONCENTRATION: 1003 2 2 pg/mL 
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 )  = mean xi = individual results n = number of measurements IS, = The  s u m m a t i o n  o f  a l l  s ign i f i can t  
estimated errors. 

Calculated Value: 999 pglmL 
Method: Calculated, based on starting material. 

Instrument Analysis: 7003 2 2 pglrnL (Average of 2 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3 102a. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 ym. 

- M AI <0.0050 
s Sb 
- M As <0.0010 
- 0 Ba ~ 0 . 0 2 0  

- M Be <0.000050 
- M Bi 0.00070 
- M B <0.0070 

- M Cd <0.00030 
- 0 Ca <0.020 
- M Ce 0.0018 
- M Cs <0.000030 
- M Cr 0.031 
- M Co <0.00030 
- M Cu 0.0016 

- M Dy <0.00060 
- M Er <0.00050 
- M Eu <0.00030 
- M Gd <0.00010 
- M Ga <0.00010 
- M Ge <0.00060 
- M Au <0.00030 
- M Hf <0.00020 
- M Ho <0.000050 
- 0 In <0.030 
- M Ir <0.00050 
- 0 Fe <0.050 
- M La ~0.040 
- M Pb 0.0011 

M - checked by ICP-MS 0 - checked by ICP-OES 

ANALYZED DENSITY OF SOLUTION 

- M Li <0.0010 
- M Lu <0.000040 
- M Mg <0.0030 
- M Mn 0.0080 
- 0 Hg <0.030 
- M Mo <0.00020 
- M Nd <0.00020 
- 0 Ni <0.050 
- M Nb <0.000050 
- n Os 
- M Pd <0.00050 
- 0 P <0.050 
- M Pt <0.00020 
- n K  

- M Pr <0.000030 
- M Re <0.00010 
- M Rh <0.00010 
- M Rb <0.00010 
- M Ru <0.00020 
- M Sm <0.00010 
- M Sc <0.0010 
- 0 Se <0.40 
- 0 Si <0.020 
- M Ag <0.00020 

- 0 Na <0.090 
- M Sr <0.000050 
- n S  
- M Ta <0.00070 

i - spectral interference n - not checked for 

(measured at 22°C): 1.01 9 g/mL 

- n Te 
M Tb <0.000030 
M TI 0.00030 
M Th <0.00010 
M Tm <0.000040 
- n Sn 
- M Ti <0.0050 
- M W <0.0010 
M U <0.00020 
- M V <0.00020 

- 
- 
- 
- 

- 
- M Yb <0.00010 
- M Y <0.0040 
M Zn <0.0020 
- M Zr <0.00050 
- 

s - solution standard element 

(over) 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quality Assurance Manager V Technical Support: 800-569-6799 

Expires: 



Certificate o f  W[nalp$t$ 

CUSTOM-GRADE SOLUTION 1000 pglmL Selenium in I .4% HNO, (abs) 010444 
Catalog Number: CGSEl-1 , CGSEl-2 and CGSEl-5 

Lot Number: T-SEOI 098 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

I N0F:GANI C LAHS/RADC:HEM LABS 
DATE EECE I VED: o8/aaLOa - 
DATE EXPIRED: , a 0 1  /G100,' 
DATE OPENED: 

Selenium Metal 
99.998 % @Y..Q_a ------- 

CERTIFIED CONCENTRATION: 996 & 4 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 = x , Uncertainty ( *I = 2 1 E s  ,121112 
n (n) 1'2 

( R )  = mean x, = individual results n = number of measurements IS, = The  summat ion  o f  a l l  s ign i f icant  
estimated errors. 

Calculated Value: 1005 pg/mL 
Method: Calculated, based on starting material. 

instrument Analysis: 996 f 4pg /mL (Average of 2 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3149. 

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-Filte'red Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI c0.04 
- M Sb <0.00005 
- M As 0.004 
- M Ba <0.001 
- M Be <0.00005 
- M Bi <'0.00004 
- M B ~0.007 
- M Cd <0.0003 
- 0 Ca ~ 0 . 0 1  
- M Ce <0.0005 
- M Cs <0.00003 
- M Cr <0.0005 
- M Co <0.0003 
- M Cu 0.0035 

- M Dy <0.0006 
- M Er <0.0005 
- M Eu <0.0003 
- M Gd <0.0001 
- M Ga <0.0001 
- M Ge <0.0006 
- M Au <0.0003 
- M Hf <0.0002 
M Ho <0.00005 
- M In <0.0001 
- M Ir <0.0005 
- 0 Fe ~ 0 . 0 5  
- M La <0.00005 
- M Pb <0.0003 

- 

- M ti <0.001 
- M Lu <0.00004 
- M '  Mg <0.003 
- M Mn 0.0008 
- 0 Hg <0.02 
- M Mo 0.0024 
- M Nd <0.0002 
- 0 Ni c0.05 
- M Nb <:0.03 
- n Os 
- M Pd <0.0005 
- 0 P c0.05 
- M Pt <0.0002 
- M K <0.02 

- M 'Pr <0.00003 
M Re <0.0001 
- M Rh <0.0001 
- M Rb 0.0002 
- M R u  <0.0002 
- M Sm <0.0001 
- M Sc <0.001 

0 Si <0.02 
- M Ag <0.0002 
- 0 Na <0.09 
- M Sr <0.00005 
- n S  
- M Ta <0.0007 

- 

Se 
- 

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

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.009 g/mL 

- M Te <0.003 
- M Tb <0.00003 
- M TI <0.0001 
- M Th <0.0001 
- M Tm <0.00004 
- M Sn <0.0005 
- M Ti x0.005 
- M W 0.0042 
- M U <0.0002 
- M V 0.0012 
- M Yb <0.0001 
- M Y C0.004 
- M Zn 0.0032 
- M Zr <0.004 

s - solution standard element 

(over) 

Quality Assurance Manager 
Orders: 800-669-6799 FAX (732) 901 -1903 
Technical Support: 800-569-6799 



CUSTOM-GRADE SOLUTION 1000 pglmL Thallium in 0 .5% HNO, (abs) (310445 
Catalog Number: CGTLl-1, CGTL1-2 and CGTLl-5 

Lot Number: T-TLOI 075 

Starting Material : 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 997 -t. I pg/mL 
The Certified Value is based upon the most precise method used to  analyge this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value ( 5 7 )  = x 
n 

( 2 )  = mean xi = individual results n = number of measurements Z S ,  = The summat ion  o f  a l l  s ign i f icant  
estimated errors. 

Calculated Value: 1000 pg/mL 
Method: Calculated, based on starting material. 

Instrument Analysis: 997 & 1 pg/mL (Average of 2 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs N E T  SRM 31 58. 

TRACE METALLSC IMPURITIES DETERMihiED BY ICP-MS AND ICP-OES IN pglmt: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to  0.3 pm. 

- 0 AI <$.040 
- M Sb 'a.000080 
- M As <0.0010 
- M Ba <0.0010 
M Be <0.000050 
- M Bi <0.000040 
- 0 B c0.020 
- M Cd 0.00090 
- 0 Ca <0.010 
- M Ce <0.00050 
- M Cs 0.00010 
- M Cr <0.00050 
- M Co <0.00030 
- M Cu <0.00060 

- M Dy <0.00060 
M Er <0.00050 
M Eu <0.00030 
- M Gd <0.00010 
- M Ga <0.00010 
- M Ge <0.00060 
- M Au <0.00030 
- M Hf 0.0010 
- M Ho <0.000050 
- 0 In i 
- M Ir <0.00050 
- 0 Fe <0.050 
- M La <0.000050 
- M Pb <0.00030 

- M Li <0.0010 c. &J Pr <0.000030 
M Lu <0.000040 M Re <0.00010 

M Rh <0.00010 M Mg <0.0030 
M Mn <0.00040 M Rb <0.00010 
Q Hg i - M Ru <0.00020 

M Sm <0.00010 - M Mo <0.00020 
M Sc CO.0010 M Nd <0.00020 
0 Se C0.40 - 0 Ni <0.050 
0 Si C0.020 M Nb <0.000050 

- n Os - M Ag <0.00020 
0 Na <0.090 

- O P  i - M Sr. <0.000050 
- n S  M Pt <0.00020 

- n K  - M Ta <0.00070 

- - 
- - 

- 
- - 
- 
- - 

- M Pd <0.00050 - 

- 

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

ANALYZED DENSITY OF SOLUTION (measured a t  22°C): I .002 g/mL 
QA:KL R*V 0 3 1 ~ 0 ~  - 

% -  L 

Quality Assurance Manager 
h- 

Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6799 

M Te <0.0030 
- M Tb <0.000030 

M Th <0.00010 
M Tm <0.000040 
M Sn 0.00060 
M Ti <0.0050 
M W <0.0010 
M U <0.00020 
M V <0.00020 
M Yb <0.00010 
M Y <0.0040 
M Zn 0.015 
M Zr <0.00050 

- 
TI 

- 
- 
- 
- 
- 
- 
I 

- 
- 
- 
- 

s - solution standard element 

(over) 



Cert i f i ca te  o f  B n a l p ~ i ~  
RADE SOLUTION 1000 pg/mL Boron in H,O 

Catalog Number: CGBl-1,  CGBl -2  and CGBl-5 

Lot Number: T-BO2038 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

CERTIFIED CONCENTRATION: 1001 & 3 pg/mL 
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 )  = mean xi = individual results n = number of measurements I S i  
estimated errors. 

= The summat ion  o f  a l l  s ign i f i can t  

Instrument Analysis: 1001 +- 3 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST S R M  3 107. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN IvglmL: 
Custom Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter IS 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI <0.00090 
- M Sb <0.00050 
- M As <0.010 
- 0 Ba <0.00010 
- 0 Be <0.00017 
- M Bi <0.00040 
s B  
- M Cd <0.0030 
- 0 Ca <0.000070 
- 0 Ce <0.0030 
- M Cs <0.00030 
- M Cr <0.0050 

- M Cu <0.0060 
- 0 c o  <0.0011 

- M Dy <0.0060 
- M Er <0.0050 
- M Eu <0.0030 
- M Gd <0.0010 
- 0 Ga <0.0016 
- M Ge <0.0060 
- M Au <0.0030 
- M Hf <0.0020 
- M Ho <0.00050 
- M In <0.010 
- M Ir <0.0050 
- 0 Fe <0.0011 
- M La <0.00050 
M Pb <0.0030 

- 0 Li <0.000024 
- M Lu <0.00040 
- 0 Mg <0.000060 
- 0 Mn <0.000023 
- 0 Hg ~ 0 . 0 1 5  
- M Mo <0.0020 
- M Nd <0.0020 
- 0 Ni C0.0023 
- M Nb <0.00050 
- n Os 
- M Pd <0.0050 
- 0 P <0.0025 
- M Pt <0.0020 
- 0 K <0.0030 

- M Pr <0.00030 
M Re <0.0010 
- M R h  <0.0010 
- M Rb <0.0010 
- M Ru <0.0020 
- M Sm <0.0010 
- 0 Sc <0.000023 
- 0 Se <0.0062 
- 0 Si 0.00067 
- M Ag <0.0020 
- 0 Na <0.00010 
- M Sr <0.00050 
0 s <0.10 
- M Ta <0.0070 

- 

- 

M Te <0.030 
M Tb <0.00030 
M TI <0.0010 
- M Th <0.0010 
- M Tm <0.00040 
- M Sn <0.0050 
M Ti <0.050 
- M W <0.010 
M U <0.0020 
- 0 V <0.00083 
M Yb <0.0010 
- M Y <0.040 
- 0 Zn <0.00019 
M Zr <0.0050 

- 
- 
- 

- 

- 

- 

- 
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): 0.999 g/mL 

OA:KL Rw.073102DN 

(over) 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1903 
Technical Support: 800-569-6799 

Quality Assurance Manager 



Cert i f icate  o f  Bnalps'i 
CUSTOM-GRADE SOLUTION 
Catalog Number: CGMO1-1, CGMO1-2 and CGMO1-5 

1000 pg/mL Molybdenum in H,O tr. NH,OH 
010447 

Lot Number: T-MOOI 130 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Ammonium Molybdenum Oxide 
99.9943 % 
21410 

CERTIFIED CONCENTRATION: 997 f 3 pg/mL 

. .  . . .  
: +  i i  t 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value ( % I  = x , Uncertainty ( *) = 2 [ E s  ~211'2 
n (n)1'2 

( 3 )  = mean x, = individual results n = number of measurements CSi  = The summat ion  of  a l l  s ign i f i can t  
estimated errors. 

Calculated Value: 1000 p g h L  
Method: Calculated, based on starting material. 

Instrument Analysis: 997 f 3 pglmL (Average of 2 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs N E T  SRM 31 34. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND tCP-OES IN pglmL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room, 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI <0.050 - M Dy <0.012 - 0 Li <0.010 - O Pr <o.I~, 
- M Sb 0.0094 - M Er <0.010 - M Lu <0.00080 - M Re < O . W 2 0  
- M As <0.020 - M Eu <0.0060 - 0 Mg <0.050 - M R h  <0.0020 
- M Ba <0.020 - M Gd <0.0020 - M Mn <0.0080 - M Rb 0.025 
- M Be <0.0010 - M Ga <0.0020 ! Hg - M Ru <0.0040 
- M Bi <0.00080 - M Ge C0.012 2 Mo - M Sm <0.0020 
- 0 6 <0.50 - M Au <0.0060 - 0 Nd c0.050 - 0 Sc C0.050 
- 0 Cd <0.50 - M Hf <0.0040 - M Ni <0.016 - M Se C0.016 
- 0 Ca 0.00026 - M Ho <0.0010 - 0 Nb <0.10 - 0 Si <0.10 
- 0 Ce <0.050 - M In 0.0024 - n Os - M Ag <0.0040 
- M Cs <0.00060 - M lr ~0.010 - M Pd <0.010 - 0 Na <0.10 
- M Cr <0.010 - 0 Fe <0.50 j P  - M Sr <0.0010 
- M Co <0.0060 - M La ~0 .0010 
- M Cu <0.012 - M Pb < 0.0060 - 0 K 0.0098 - M Ta <0.014 

- M pt <0.0040 - i s  

M - checked by ICP-MS 

* W impurity may be due to Mo doubly charged ion and represents the maximum concentration possible. 

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

ANALYZED DENSITY OF SOLUTION (measured a t  22°C): 0.999 g/mL 
QA : K L R ~ V  0731 OZDN 

i Te 
- M Tb <0.00060 

- M TI <0.0020 
- M Th <0.0020 
- M Tm <0.00080 
- M Sn ~ 0 . 0 1 0  
- 0 Ti <0.0050 
- M W 0.056* 
- M U <0.0040 
- M V <0.0040 
- M Yb <0.0020 
- M Y <0.080 
- M Zn <0.040 
- M Zr <0.010 

s - solution standard element 

(over) 

1 I '  <,-.- Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6799 

Quality Assurance Manager 

_ _ _ _ _ _ _ _ _ _ ~ _ _  ________ _ _ _ ~ _ _ _ ~ _ _  - _ _ _ _ _ _ _ _  ___--- 



- *  

Certificate o f  &~a- lp$ i  8' 
RADE SOLUTION 1000 pg/mL Phosphorus in H,O Of0448 

Catalog Number: CGPl-1, CGPl-2 and CGPl-5 

Lot Number: T-POI 118 
Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Phosphoric Acid 
99.999% 
J 1 8 8 0 4  

CERTIFIED CONCENTRATION: 1004 k 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 oEjhe certified value and the uncertainty: 

Certified Value (XI = x 
n 

( 2 )  = mean xi = individual results n = number of measurements . LS, = The s u m m a t i o n  of  a l l  s igni f icant 
estimated errors. 

Classical Wet Assay: 1004 f 2 pg/rnL 
Method: Acidimetric Titration vs NlST SRM 84k KHP. 

Instrument Analysis: 1000 f 3 pg/mL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 39a. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence interval. 
Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the accuracy of this 
CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
Custom-Grade solutions tested for trace metallic impurities bv ICP-MS were analvzed in an ULPA-Filtered Clean Room. 

99.9985% efficient for the removal of particles down to 0.3 ,urn. 

- 0 AI <0.040 e - M Dy <0.00060 - M Li <0.0010 - M Pr <0.000030 
- M Sb 0.012 - M Er <0.00050 - M Lu <0.000040 - M Re <0.00010 
- M As <0.0010 - M Eu <0.00030 - M Mg <0.0030 - M Rh < b . O O O l O  
- M Ba <0.0010 - M Gd <0.00010 - M Mn <0.00040 - M Rb <0.00010 
- M Be <0.000050 - M Ga 0.00070 - 0 Hg <0.020 - M Ru <0.00020 
- M Bi <0.000040 - M Ge <0.00060 - M Mo <0.00020 - M Sm <0.00010 
- M B <0.0070 - M Au <0.00030 - M Nd <0.00020 
- M Cd <0.00030 - M Hf <0.00020 - 0 Ni <0.050 
- 0 Ca <0.010 - M Ho <0.000050 - M Nb <0.000050 - 0 Si C0.020 
- M Ce <0.00050 - M In <0.030 - n Os - M Ag <0.00020 
- M Cs <0.000030 - M Ir <0.00050 - M Pd <0.00050 0 Na <0.090 
- M Cr <0.00050 - 0 Fe <0.050 S P  - M Sr <0.000050 
- M Co <0.00030 - M La <0.000050 - M Pt <0.00020 
- M Cu 0.080 - M Pb <0.00030 - n K  - M Ta <0.00070 

- n Sc 
0 Se <0.40 - 

- n S  

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

ANALYZED DFNSITY OF SOLUTION (measured at 22°C): 0.999 g/mL 
QA : K L R ~ V  i ZZWZDN 

- M Te <0.0030 
M Tb <0.000030 
M TI <0.00010 
M Th <0.00010 
M Tm <0.000040 
M Sn <0.00050 
- n Ti 
- M W <0.0010 
M U <0.00020 
- M V <0.00020 
M Yb <0.00010 
M Y <0.0040 
M Zn 0.0035 
M Zr <0.00050 

- 
- 
- 
- 
- 

- 

- 
- 
- 
- 

s - solution standard element 

(over) 

Quality Assurance Vanager 
-Orders: 800-669-6799 FAX (732) 901 -1 903 
:Technical Support: 800-569-6799 
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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@ivstandards.com website: www.ivstandards.com 

ce r t i f  i c a  t e o f a n a l y s i s  
Inorganic Ventures / IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02, me certificate is designed and the certified value(s) and uncerlainty(ies) are 
detennined in accordance with IS0 Guide 31-2000 (Reference Matends - Contents of certificates and label@), 
IS0 Guide 34-2000 “Qualdy System Guidelines for the Production of Reference Materials,” and IS0 Guide 3 -7989 
“Certification of Reference Materials - General and Statisical Principles. ” 010448 

.O 

.O 

4.0 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Silicon in H2O tr. HNO3 tr. HF 

Catalog Number: 

Lot Number: W-!Y02082 
CGSII-1, CGSII-2, and CGSII-5 

Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

Si02 
99.996367 

C0531 OC 
H20 tr. HN03 tr. HF 

INORGANIC LARS/RADCHEM LABS%. iofa 
DATE RECEIVED: ~‘@J‘QI-~ - 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: I000 f 5 pg/mL 

Certified Density: 1.002 g/mL (measured at 22” C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified V a l w  0 = 

Uncertainty (k) = 2 l l e ~ s ~ M ~ ~  

Q= meal 

n = nuwber of measurements 
BS = The sumnation d all significant estimrted errors 
(Most c o m n  are the mars f rom ins t rumnta l  m a w r e m n t ,  
weighing, dilution to volum, a d  the fixed erra reported on t he 
NlST SRM certificate af mausis.) 

n xi = indbidual results 

wn 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 “Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to 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 #1 1000 f 5 pg/mL (Avg 2 runs) 
ICP Assay NET SRM 3150 Lot Number: 991 108 

Assay Method #2 1001 pg/mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BAUNGE CI#UBRATWIHL AFbBglaww Bre+d-mk& 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 Stan 
The NlST test num 
South Amboy. The balances are calibrated with a class 1 andfor class 2 analytical weight set. These weights are tested 
annuafwby a NlST / NVLAP accredited calibration lab. The NET test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769!543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

bers are 692476 - Class 1 and 692476A - Class 2. 
ratefievery 4 months by Gerhart Scale Cop. of 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI 0.02730 

- M Sb < 0.00113 

- M As < 0.02264 

- M Ba 0.02264 

- 0 Be < 0.00091 

- M Bi < 0.00091 

- 0 B 0.02409 

- M Cd 0.00679 

- 0 Ca 0.00135 

- M Ce < 0.01132 

- M Cs < 0.00068 

- 0 Cr < 0.00681 

- M Co < 0.00679 

- 0 Cu 0.00454 

M - Checked by ICP-MS 

6.0 INTENDED USE 

- M Dy < 0.01358 

- M Er 0.01132 

- M Eu < 0.00679 

- M Gd < 0.00226 

- M Ga 0.00226 

- M Ge c 0.01358 

- M Au < 0.00679 

- M Hf < 0.00453 

- M Ho < 0.00113 

- M In < 0.02264 

- M Ir c 0.01132 

- 0 Fe c 0.00499 

- M La < 0.00113 

- M Pb < 0.00679 

0 - Checked by ICP-OES 

- 0 Li 0.00009 

- M Lu c 0.00091 

- 0 Mg 0.04991 

- M Mn c 0.00906 

- 0 Hg < 0.04991 

- M Mo < 0.00453 

- M Nd 0.00453 

- 0 Ni < 0.01044 

M Nb 0.00113 

- n Os 

- M Pd < 0.01132 

- 0 P 0.02269 

- M Pt < 0.00453 

- 0 K 0.00771 

i - Spectral Interference 

- M Pr 0.00068 

- M Re < 0.00226 

- M Rh < 0.00226 

- M Rb < 0.00226 

- M Ru 0.00453 

- M Sm < 0.00226 

- 0 s c  < 0.00091 

- M Se < 0.01811 

- s Si 

- M Ag 0.00453 

- 0 Na 0.02008 

0 Sr < 0.00032 

0 S < 0.11342 

- M Ta 0.00200 

n - Not Checked For 

- 
- 

- M Te < 0.06791 

- M Tb < 0.00068 

- M TI 0.00226 

- M Th < 0.00226 

- M Tm < 0.00091 

M Sn 0.01132 

- 0 Ti 0.01325 

- M W < 0.02264 

- 

M U 0.00453 

- 0 V < 0.00408 

- M Yb < 0.00226 

- M Y 0.09055 

- M Zn < 0.04528 

- M Zr e 0.01132 

s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010458 
Storage Handhg - Keeptightly sealedwhen not in use. 
portions removed far pipetting bo mntaimr. 
Munic W g M ;  Vdeme; C d n f i m  N m  Chemical Form in SoWm - 28.0855; +4; 6; Si(OHXF&> 
Ctmicd  CurrptibiEty- Soluble in HCI, HF, HIPOL HSO. a d  HNQ, asthe Si(OHKFhz-. Avoid neutral to k s i c  media. 
Unstable at ppm levelswith metals thatwarld pull F m y  Q.e. Do nd m i x m  Akaline or Rare Earths, or high levels of transition 
elements unless they are fluorinated). Stablewith most inorgmic glicns\hjth atendencyto hydrplyae forming dlicic acid (SiliaC 
acid is soluble up to -1 00 ppm in vcater) in all dilute acids 
StabiMy- 2-1 00 ppb levels - stability u n k n w  - [alme ar m i w  with all other metals) s the Si(OH),,(F&&. 1-1 0,000 ppm single 
element solutions as b e  Si(OH),,(F&& &emiCxII(y stable for yeas in 2-5 % HNOg I trace HF in a LDPE caltainer , 
Si Cobir ing Sanples [Prepmlhn and SdW@ - Metal (Soluble in 1:l :I H a  I HF IHNOgJ Osdde - SiOo, amor@ic (Dissolve 
by heating in 1:l :I H Q  I HF IHNOIJ Odde - qmtz  (Fuse in Pt%thNaZCOS; Geologml Samples (Fuse in PtWh NaCO, 
folloned by HCI soldion ofthe fuseate] Organic Matrices cantaining silicdes and non volatile silicon compounds (Dry ash at 
450e  in PtD and dissolve by gentlywrming v\ith I :I :I H a  I HF I HSOI OT fuse I ash with NaKOg md dissolve fuseate nith HC I I 
H a  J Siliame Oils - dimethfl silimms dewlymeriaeto form volEtile monomer unitswhm heated (Measure diredly in alooholic 
KOH /xylene mixtwevtbre sample is treded first vdththe KOH d 6@100 * to"mzip"the 9-0-Si wlymeric Sttudure or digest 
+Ah concentrated H,SOJHz#z followed by cooling and dissolution of t k  dehydrated silica with HF .) Note that the d i r e  analysis of 
silicme oils in an organic solvent mill result in false high results due to hi* w p r  praswe of volatile monomer units like 
hexamethylcyclbrisiloxane. The KOH forms the Kz'Si(CH,h#- salt which is not volatile at rcom temperatwe. 

md use at 20 f 4-6:. Do rot pipd from wdainer. Do nd return 

HF . 

M a c  SpeCtmsimpic M#mati#r [ICP-OES D.Ls aregiwn as radd/a!dal Uh): 
TECMClueRifE Estirrat#d D.L. 0- IMmees wrdetlined indicates severe Extdbms.) 
ICP-OES 251.611 nm 0.01 2 I 0.003 NghL 1 ion Tal U, Ln, Th 
ICP-OES 212.412 nm 0.02 10.01 pgfiL 1 ion Hf, Os, Mol Ta 
ICP-OES 288.1 58 nm 0.03 I0.004 NghL I ion Tal Ce, Cr, Cd, Th 
ICP-MS 28 amu 4000 - 8000 ppt nIa M' 'WZ, 'C"D 

HF Note: This standard should not be prepared or stored in glass. 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

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 Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISO1IEC Guide 34 - 2000 **General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.2 ISO/IE& 17025 - 1999 **General Requirements for the Competence of Testing and Calibration** 

10.5 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD45662A (Obsolete10bserved) 

INQRGANIC LABS/RADCHEM LABS%. a 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-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. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Expiration Date: 

31$2Ijil4 

12.0 NAMES AND SIGNATURES OF CERTIFYING 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 Technical Director 



v Certificate o f  Bnalpg i  BT 
0451 

CUSTOM-GRADE SOLUTION 1000 pg/mL Titanium in 1.4% HNO, (abs) tr. HF 
Catalog Number: CGTl l -1,  CGTI1-2 and CGTI1-5 This standard should not be prepared or stored in glass. 

Lot Number: T-TI02039 1 NOEGAN I I: LAHS/RAIJC:HEiM LABS 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Titanium Metal  
99.999% 
F29114 

CERTIFIED CONCENTRATION: 101 0 A 3 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 (n) = 1 x 
n 

( R )  = mean xi  = individual results n = number of measurements c S i  = The  summat ion  o f  a l l  s ign i f icant  
estimated errors. 

Calculated Value: 1002 pg/mL 
Method: Calculated, based on starting material. 

Instrument Analysis: 1010 f 3 pg/mL (Average of 3 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 62a. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULYA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI <0.010 
- M Sb <0.000050 
- M As <0.0010 
- M Ba <0.0010 
- M Be <0.000050 
- M Bi <0.000040 
- 0 B <0.050 
- M Cd <0.00030 
- 0 Ca <0.010 
- M Ce <0.00050 
- M Cs <0.000030 
- M Cr <0.00050 
- M Co <0.00030 
- 0 Cu <0.040 

- M Dy <0.00060 
- M Er <0.00050 
- M Eu <0.00030 
- M Gd <0.00010 
- M Ga <0.00010 
- M Ge <0.00060 
- M Au <0.00030 
- M Hf <0.00020 
- M Ho <0.000050 
- 0 In <0.020 
- M Ir <0.00050 
- 0 Fe <0.010 
- M La <0.000050 
- M Pb <0.00030 

- M Li <0.0010 - M Lu <0.000040 
- 0 Mg c 0.020 
- M Mn 0.0020 
- 0 Hg <0.050 
- M Mo <0.00020 
- M Nd <0.00020 
- 0 Ni <0.050 
- M Nb <0.000050 
- n Os 
- M Pd <0.00050 
i P  
- M Pt <0.00020 
- n K 0.23 

- M Pr <0.000030 
- M Re <0.00010 
- M Rh <0.00010 
- M Rb <0.00010 
- M Ru <0.00020 

- M Sm <0.00010 

- 0 Se <0.40 
- 0 Si <0.010 
- M Ag <0.00020 
- 0 Na 0.12 
- M Sr <0.000050 
- i s  
- M Ta <0.00070 

- 0 sc <0.0020 

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

M Te <0.0030 
M Tb <0.000030 
M TI <0.00010 
M Th <0.00010 
M Tm <0.000040 
M Sn <0.00050 
s Ti 
M W <0.0010 
M U <0.00020 
M V <0.00020 
M Yb <0.00010 
- M Y <0.0040 
M Zn 0.19 
M Zr <0.00050 

- 
- 
- 
- 
- 
- 

- 
- 
- 
- 

- 
- 

s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.01 1 g/mL 
QA:KL nw.06o502Dw 

(over) 

. --Y . V 

Quality Assurance Manager 
Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1903 V Technical Support: 800-569-6799 

I I 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

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

cer t i f i ca te  of a n a l y s i s  
Inorganic Ventures / IV Labs is an IS0 Guide 34.2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certfied value(s) and uncertainfy(ies) are 
determined in accordance with IS0 Guide 37-2000 (Reference Materials - Contents of cettficates and label(s), 
IS0 Guide 34-2000 “Qual~ty System Guidelines for the Production of Reference Materials, ” and IS0 Guide 35-7989 
“Certification of Reference Materials - General and Statisical Principles. ” 

010452 

DESCRIPTION OF CRM Custom-Grade 1000 VglmL Strontium in 0.1% (abs) HNCb 

Catalog Number: 
Lot Number: T-SROI 123 
Starting Material: SrC03 INORGAI\IIC. LABS/RADCHEM LABS% 
Starting Material Purity (%): 99.9951 DATE RECE I VED : Q @ ? ! ! - @  _-____  
Starting Material Lot No 22593 DATE E X F‘ I RED : _ _ _ _ _  O_r_&~LaOo% _ _  

DATE OPENED : -_____ QkdSk&?-Q3 ____- - Matrix: 

CGSRI-1 , CGSRI -2, and CGSRl-5 

Om’% (abs) HN03 INORG: 9 r ~ ~ - -  PQ= -_€S-X%ZQ ---- 
CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

998 f 2 pg/mL 

1 .OOO 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 (x) = L (E) = meal 

n = number of rmasullements 
E$ = The summation d all significant estimated ermrs. 
(Most common ae the erras from instrumental measurement, 
weighing, dilution to volume, and the fixed error reported on the 
NlST SRM certificate of analysis.) 

n % =  individual results 

(n)ln 
Uncertainty =a 

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 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
. “Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (IS0 VIM, 2nd ed., 
1993, definition 6.10) 

This IV product is Traceable to NIST via 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. 

ted uncertainties. This agreement is a 

4.1 Assay Method #I 998 2 2 pg/mL 
EDTA NlST SRM 928 Lot Number: 880710 

1002 f 8 pg/mL 
ICP Assay NlST SRM 3153a Lot Number: 990906 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used 
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NIST 
test number is 82Z260017-98. All analybcal 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 analflcal weight set. These weights are tested annually by 
a NlST / NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564,119016,471047 and NET test report Nos. 811/258522,811/2557078, and 236090. 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

Q AI < 0.00090 

M Sb 0.00050 

As 0.00500 

- Ba 0.04001 

Q Be < 0.00009 

M Bi < 0.00040 

Q < 0.00060 

M Cd < 0.00300 

- Ca 0.03600 

M Ce < 0.00500 

M cs < 0.00030 

Cr < 0.00080 

M c0 < 0.00300 

0 cu < 0.00140 
M - Checked by ICP-MS 

M DY < 0.00600 

hn Er < 0.00500 

M Eu < 0.00300 

nn Gd e 0.00100 

M Ga < 0.00100 

M Ge < 0.00600 

Au < 0.00300 

M Hf < 0.00200 

- 0 In < 0.00200 

- I r  < 0.00500 

M Ho < 0.00050 

Fe 0.00080 

M La < 0.00050 

M Pb 0.00300 

0 Li < 0.00003 

M Lu 0.00040 

Mg 0.00037 

- 0 Mn 0.00018 

M Mo < 0.00200 

M Nd < 0.00200 

0 Hg 0.01500 

0 Ni e 0.00300 

hn Nb < 0.00050 

- n Os 

0 Pd e 0.00400 

- 0 < 0.00480 

M Pt < 0.00200 

0 0.00170 
0 - Checked by ICP-OES i - Spectral Interference 

Pr < 0.00030 

M Re < 0.00100 

0 Rh 0.00600 

j Rb 

0 Ru < 0.00300 

M Sm < 0.00100 

sc < 0.01000 

- 0 si 0.00056 

M Ag < 0.00200 

- Na 0.00520 

0 Se < 0.05000 

- s Sr 

- n S  

M Ta < 0.00700 
n - Not Checked For 

Q Te 0.10000 

M TI < 0.00100 

M Th < 0.00100 

!!!! Tb 0.00030 

M Tm < 0.00040 

M Sn 0.00500 

M Ti ' 0.05001 

M w e 0.01000 

- M u < 0.00200 

- M " < 0.00200 

M Yb < 0.00100 

- < 0.00004 

M Zn < 0.02000 

M Zr < 0.00500 
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 coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage & Handling - Keep tightly sealedwhen not in use Store and use at 20 f 4" C. Do not pipet from container. Do nat return 
portions removed far pipetting b container. 
Atcmic Wight; Vdence; Coordination Number; Chemical Form in Solution - 87.62; +2; 6; Sr(h0k"' 
Chemicd Compatibility- Soluble in Ha, and HNO,. Avoid I-kSO,, HFand neutral to basic media Stablewith most metals and 
inorganic anions forming insoluble silicate, carbanate, hydroxide, oxide, fluoride, sulfate, oxalate, chromate, arsenate and tungstate 
in nelrtral aqueous media. 
Stabifit - 2-100 p b levels stable for months in 1% H\10, / LDPE container. 1-10,000 ppm solutions chemically stable for years in 
1 - 3.5J i + ~  / L ~ P E  container. 
Sr Contdning Samples (Plepartion and Solution) -Metal (Best dissolved in diluted HNO, ); Ores (Catbonate fusion in W 
folkwed by HCI dissolution); Organic Matices (DIY ash and dissolution in dilute HCI). 
AtcmicSpedroscopic hformatlon (ICPQES D.Ls amgivenas cadial/axlal - v b ) :  
Techniauelline 
ICPOES 407.771 nm 0.0004 / 0.00006 pg'mL 1 
ICPOES 421.552 nm 0.0008 / 0.00004 pg'mL 1 ion Rb 
ICPOES 460.733 nm 0.07 / 0.003 pg/m 1 atom Ce 

D L  Order IrpFt -ces (underiined indicates seem at = corns.) 
ion U,Ce 

ICPMS 88 amu 1200ppt n/a M 72-160, 176Yb,2, 1 7 S L j + Z ,  176Hf*Z 



8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 010453 
10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 

Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), treland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOlIEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD45662A (ObsoletelObsenred) 

I I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: October 31, 2002 

Expiration Date: mM 
01 P2009 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Debbie Newman, QA Administrator 

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

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 / 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 
detennined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates and label(s), 
IS0 Guide 34-2000 ‘‘Quddy System Guidelines for the Production of Reference Materials, ” and IS0 Guide 35-1989 
‘‘Certification of Reference Materials - General and Statisical Principles. ” 010454 

do 

30 

0 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Tin in H2O tr HNO3 tr HF 

Catalog Number: 
Lot Number: 
Starting Material: 

CGSNI-1, CGSNI-2, and CGSNI-5 
TSNOI 11 0 
#I ,  #2 SN SHOT 

Starting Material Purity (%): 99.9969 
Starting Material Lot No 
Matrix: 

AAJM H12H17, A23F09 
H20 tr HN03 tr HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1003 f 5 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 
calculation of the certified value and the uncertainty: 

Certified Value (QI = w x  I 

Uncertainty (k) = 211ws1Hia 

(qB= mal 

n = nu* d measuremnts 
RS = Thesumnation d all significant estirrafed ermrs 
(Most c o m n  are the masftominstrurrental measuremnt, 
weighing, dilution to vdum, and the fixed arcr reported on t he 
NfST HM certffica?be of malyas.) 

n XI= indivma results 

TRACEABILITY TO NlST AND VALUES QBTAJNEO BY INDEPENDENT METHODS 
0 ‘Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NlST via 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 1003 f 5 pglmL (Avg 2 runs) 

ICP Assay NlST SRM 3161a Lot Number: 993107 

Assay Method #2 1000 pglmL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANC€CALlBRATION Wt 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 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 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,411047 and NlST 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 IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/rnL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 vm. 

- 0 AI 0.00100 

- 0 Sb 0.01000 

- M As 0.02029 

- 0 Ba c 0.00070 

- M Be 0.00101 

- M Bi 0.00081 

- 0 B 0.01200 

- 0 Cd 0.00500 

- 0 Ca < 0.00150 

- M Ce 0.01014 

- M Cs 0.00061 

- M Cr 0.01014 

- 0 c o  0.00200 

- M Cu 0.01217 

M - Checked by ICP-MS 

- M Dy 0.01217 

- M Er 0.01014 

- M Eu 0.00609 

- M Gd < 0.00203 

- M Ga 0.00203 

- M Ge 0.01217 

- M Au 0.00609 

- M Hf 0.00406 

- M Ho 0.00101 

- M In 0.02029 

- M Ir 0.01014 

- 0 Fe 0.00110 

- M La 0.00101 

- M Pb 0.00609 

- 0 Li 0.00002 

- M Lu 0.00081 

- 0 Mg 0.00003 

- M Mn 0.00812 

- 0 Hg 0.01500 

- M Mo 0.00406 

- M Nd 0.00406 

- 0 Ni 0.01000 

- M Nb 0.00101 

- n Os 

- M Pd 0.01014 

- 0 P < 0.00500 

- M Pt 0.00406 

- 0 K 0.00200 

0 - Checked by ICP-OES i - Spectral Interference 

- M Pr 0.00061 

- M Re 0.00203 

- M Rh 0.00203 

- M Rb 0.00203 

- M Ru 0.00406 

- M Sm 0.00203 

- M Sc 0.02029 

- M Se < 0.01623 

- 0 Si 0.02700 

- M Ag 0.00406 

- 0 Na 0.00325 

- M Sr < 0.00101 

- N S  

- M Ta 0.01420 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

- M Te < 0.06087 

M Tb 0.00061 

M TI 0.00203 

M Th < 0.00203 

- M Tm 0.00081 

- S Sn 

- M Ti 0.10144 

M W 0.02029 

- 
- 
- 

. .  - 
- M U 0.00406 

- M V < 0.00406 

- M Yb 0.00203 

- M Y 0.08115 

- M Zn 0.04058 

- M Zr 0.01014 

s - Solution Standard Element 



e=--a 
7.0 INSTRUCTIONS FOR THE CORRECT USEpF THIS REFERENCE* MATERIAL o m 4 5 5  

stmag? & HandCng - Keeptightly sealedwhen not in use. Store md use at 20 f 4 s .  Do nut pipet fmm cortainer. Do nd return 
portions removed fcr pipetting to an ta im.  
M d c  Wgm Valence; Cwrbndian N u d ~ e q  Cfrarjcal Farm in %Man - 118.710; +4; 4,5,6,7,4 Sn(OH),F,' 
Chamical CmplibiZty- Soluble in HCI and dilute HF I HNOj. Amid neutral to basic media. Unstable at ppm lewlswith metals 
thatwatld pull F- m y .  @e. Do mt mixwith Alkaline or Rare Earths OT high levels of transition elements mlessthey ere 
fluorimted.) Stable with most inorganic anions prodded it is in the chemical farm s b m  above. 
StabiMy - 2-1 OD ppbSevels stclble (alone or mixed with all other metalsthat are d mrnprrable levels) as the Sr(OH)F:- far 1 year 
in I % HNO, I LDPE cortainer. 1 -1 0,000 ppm single element solutions asthe Sr(OH)Ft* chemically stable for years in 25% HNO, 
I trace HF in a LDPE container. 
Sn C d a m i  Sm@# p-dian and Sol@m) - Metal (SolllJle in HF IHNO! or HCI); OAde - SnO (soluble in HCI), SnO, 
- w y  res lstdo all acids induding HF(Fusionwth equal parts of NaEOJ md S. It is then soltble in water OT dilute aads as the 
thiostamate.); Alloys (Treat first 0.1 g with 10 mL corn. HSO. to biling lntil the alloy disintegrates ard nearly all of the sulfuric 
acid is expelled. Then add 100 mL 0, free M e r  ami 50 mL of corn HCI or transfer to a plastic container and add 1 mL HF in 
either case warming gertly to bring abut  so1Ltion.j Organic M$rices(Volatility m d  precipitation of the insoluble stannic oide are 
problems. Consubtion of the literatcre sbuld k made fa indrddml matrices I Sn mmpourds.) 
Mrmic Spectroscopic M i a n  (lCP.-OES D.Ls amgiwn as dielIaMal u h ) :  
TeChniCIWLb EAhB&d 0.L Order T w  Interhences Wnderlined indicates m e r e  at &rcs.) 
ICP-OES 189.989 nm 0.03 ID.CO3 pghL  1 ion 
ICP-OES 242.949nm 0.1 10.01 pghL  I atom W, Mo,Rh ,Tal Co 
ICP-MS 120 amu 5m nh M' InTe, otiR~"O, i*PdicO * 

HF Note: This standard should not be prepared or stored in glass. 

8.0 

9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

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 :2000 Quality Management System, Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) . 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISO/ Id  17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

lOCFR5O Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

1 OCFRZI - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MILSTD45662A (Obsolete/Observed) 

- .  
<z ++- .&e 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

--- 
11.1 N Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 

unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Expiration Date: - 
1:2009 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Debbie Newman, QA Administrator 

JbLdt- dib- 
Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



010456 
CUSTOM-GRADE SOLUTION 1000 pg/mL Bismuth in 3.5% HNO, (ab4 
Catalog Number: CGBI1-1 and CGBI1-5 

Lot Number: T-BIOI 087 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Bismuth Metal 
99.999% 
L13D09 

CERTIFIED CONCENTRATION: 996 k 3 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 ( 2 )  = x , Uncertainty ( = 2[(Cs ~211/2 
n (n)"' 

(n) = mean x, = individual results n = number of measurements c S i  = The  summat ion  o f  a l l  s ign i f icant  
estimated errors. 

Calculated Value: 1001 pg/mL 
Method: Calculated, based on starting material. 

Instrument Analysis: 996 f 3 pg/mL (Average of 2 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NI 3106. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by 1CP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI <0.020 
- M Sb <0.000050 
- M As <0.0010 
- M Ba <0.0010 
- M Be <0.000050 

- 0 B <0.020 
- M Cd <0.00030 
- 0 Ca <0.010 
- M Ce <0.00050 
- M Cs <0.000030 
- M Cr <0.00050 
- M Co <0.00030 
- M Cu <0.00060 

Bi 

M - checked by ICP-MS 

- M Dy ~ 0 . 0 0 0 6 0  
- M Er <0.00050 
- M Eu <0.00030 
- M Gd <0.00010 
- M Ga <0.00010 
- M Ge <0.00060 
- M Au <0.00030 
- M . Hf <0.00020 
- M Ho <0.000050 
- 0 In <0.030 
- M Ir <0.00050 
- 0 Fe <0.020 
- M La <0.000050 
- M Pb 0.020 

0 - checked by ICP-OES 

- M Li <0.0010 - M Lu <0.000040 - M Mg <0.0030 
- M Mn <0.00040 
- 0 Hg <0.15 
- M Mo <0.00020 
- M Nd <0.00020 
- 0 Ni <0.010 
- M Nb <0.000050 
- n Os 
- M Pd 0.0020 
- 0 P c0.050 
- M Pt <0.00020 
- n K  

- M Pr <0.000030 
- M Re <0.00010 
- M Rh <0.00010 
- M Rb <0.00010 
- M Ru <0.00020 
- M Sm <0.00010 
- M Sc <0.0010 
- 0 Se <0.20 
- 0 Si <0.020 
- M Ag <0.00020 
- 0 Na <0.050 
- M Sr <0.000050 
- n S  
- M Ta <0.00070 

i - spectral interference n - not checked for 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.027 g/mL 

QA:KL R ~ . O ~ ~ ~ Z O N  

- M Te <0.0030 
- M Tb <0.000030 
- M TI <0.00010 
- M Th <0.00010 
- M Tm <0.000040 
- M Sn <0.00050 
- M Ti <0.0050 
- M W <0.0010 
- M U <0.00020 
- M V <0.00020 
- M Yb <0.00010 
- M Y <0.0040 
- M Zn <0.0020 
- M Zr <0.00050 

s - solution standard element 

(over) 

Quality Assurance Manager 
Orders: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6799 



1 .o 

i n o r g a n - i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

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

cer t i f i ca te  of a n a l y s i s  
Inorganic Ventures / IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CUM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certfied 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 "Qualdy System Guidelines for the Production of Reference Materials, " and IS0 Guide 35-7989 
"Cerlification of Reference Materials - General and Statisical Principles. " 

010457 

.O 

,O 

1.0 

DESCRIPTION OF CRM Custom-Grade 10000 pg/mL Magnesium in 1.4% (abs) HNO3 

Catalog Number: CGMGl0-1 and CGMGlO-5 

Startina Material: Ma metal 
Lot Number: T-M G 03006 

" v 

Starting Material Purity (%): 99.9968 I NORGAN I I: LABS/F:ADCHEM L m s y a .  a 

Matrix: 1.4% (abs) HN03 DATE OPENED: - _ _ _ _  QB&\./O.~ __--___- 
DATE RECE I VED : 07/3$13 
KiATE EXPIRED: _ _ _ _  Q & ) & ~ U  ____  Starting Material Lot No RML91191 

p(-J . r NORG: +ao,y,,,,, - _ f 5 Z % L - - - -  
CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 9921 f 20 yg/mL 

Certified Density: 1.050 g/mL (measured at 22" C) 

The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 
Certified Value (E) = & {E) = meal 

n = nu&r of measuremnts 
XEi = The s u W i o n  d all significant estincated errors 
(Most c o m n  a re t he erru s f rorn instr umntal me arerrent, 
weighing, dilution to volurre, md the fixed erru reported on t he 
NlsT sfilta certificate of anatyss.) 

n xI = individual results 

Uncertainty (5) = 2 1 E s 1 ~ 1 a  
wn 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
"Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.1 0) 

This IV product is Traceable ta NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 9998 f 20 pg/mL 

9921 f 20 pg/mL 
EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 

ICP Assay NlST SRM 3131 a Lot Number: 991;107 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceabiltty numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. Alt analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI 0.02454 

b!! Sb 0.00306 

!!!! As < 0.04092 

- M Ba < 0.04092 

0 Be < 0.00017 

- M Bi < 0.00164 

- 0 B 0.00871 

- M Cd < 0.01228 

- 0 Ca 0.01070 

M Ce < 0.02046 

- M CS < 0.00123 

- 0 Cr 0.02315 

!!!! CO < 0.01228 

- 0 CU 0.00672 
M - Checked by ICP-MS 

k! DY 0.02455 

M Er < 0.02046 

b!! Eu 0.01228 

- M Gd < 0.00409 

- M Ga < 0.00409 

M Ge < 0.02455 

- M Au < 0.01228 

- M Hf 0.00818 

!!!! Ho < 0.00205 

- M In 0.04092 

- M Ir 0.02046 

- 0 Fe 0.02467 

M La < 0.00205 

- 0 Pb 0.03236 
0 - Checked by ICP-OES 

- 0 Li 0.00797 

- M LU < 0.00164 

s Mg 

b!! Mn 0.01637 

0 Hg 0.00900 

!!!! Mo < 0.00818 

- M Nd < 0.00818 

- 0 Ni 0.01404 

- M Nb < 0.00205 

n Os 

b!! Pd < 0.02046 

- 

- 0 p < 0.01600 

- M Pt 0.00818 

- 0 K 0.05000 
i - Spectral Interference 

hn Pr < 0.00123 

- M Re < 0.00409 

- M Rh c o.oO409 

- M Rb < o.oO409 

hn Ru < 0.00818 

M Sm < 0.00409 

!!d SC < 0.04092 

M Se 0.03273 

- 0 si 0.03186 

M Ag 0.00818 

- 0 Na 0.01817 

hn Sr 0.00205 

- n S  

M Ta 0.02864 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010458 
Storage & HandCng - Keep tightly sealedwhen not in use. Store md use d 210 f C C  . Do mt pipet bwn eortainer. Do nd return 
portions removed for pipetting bo mnteriner. 
Mcrnic W g M ;  Valence; Cmrdnatim Nunber; awn'cal Form in Solutim - 24.303 +2; 6 Mg(H2OL'' 
C M c d  CompatibiHy- Soluble in HCI, HNO,, and HSO, avoid HF, ~PO,aFld neutral to basic media. Stable with most 
metals ard inogmic anions fcrming insoluble silicates, cartmnbes, hy4dro!ddesI o>ddes, End tlngdates in neLtral and slightly aadic 
media. 
Stability- 2-1 00 ppb lewls stble for months in 1% HNO, I LOPE ca-tainer. I -10,Om ppm solutions chemically stable for years in 
1 -1 0% HN Ow I LDP E mrtainer. 
Mg Cantainirsg Samples (Preparation and Sdutiorr) - Metal (Bed dissoled in diluted HNO, ); Odde (Readily sduble in above 
compdible aqEous acidic solutions) Ores (Catbmate fusion in Ptp followd by HCI dissolution] Organic Matrms (Sulfutic I 
perodde digestion or nitric I sulfuric I pmhloric add decomposition, or dry ash and dissoldion in dilute HCI). 
Mcrnic Spedroscopic hfanrratim (ICP-OES D.Lm aregiven as redidlaial uk): 
Tectmi UeRine E ~ t h t t e d  D .L Order lrlwferences &rdetiined indicates severe d L concs.) 
Icp-oEPs 279.553 nm 0.0cx12 10.0aJ03pghL 1 ion Th 
ICP-OES 280.270 nm 0.0033 IO.O(x3OS pghL 1 ion U, V 
ICP-OES 285.213 nm 0.002 10.00003 v g h L  1 $om U, Hf,Cr, Zr 
ICP-MS 24 amu 42ppt nla M' 'Li'Do, T i o z  , 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

3.0 

10.0 QUALITY STANDARD DOCUMENTATION 
HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland ISQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited AZLA Certificate Number 883.02 
APIA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.2 ISOIIE& 17025 - 1999 "General kequwements for the Competence of Testing and Calibration 

10.4 lOCFR5O Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD45662A (Obsolete10bserved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOI 020) of chernically-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. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 28, 2002 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Debbie Newman, QA Administrator 

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: www.ivstandards.com 0 cer t i f i ca te  of a n a l y s i s  

Inorganic Ventures / IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate 8883-02. The certificate is designed and the certified value(s) and unceftainty(ies) are 
determined in accordance with IS0 Guide 37-2000 (Reference Materials - Contents of certficates and label@), 
IS0 Guide 34-2000 “Qualrty System Guidelines for the Production of Reference Materials, ” and IS0 Guide 35-7989 
“Certification of Reference Materials - General and Statisical Principles. ” 

Catalog Number: 
Lot Number: 
Starting Material: 
Starting Material Purity (%): 
Starting Material Lot No 
Matrix: 

CGNAIO-1, CGNAIO-2, and CGNAIO-5 

Na2C03 
T-NA03006 

99.999936 

42095 
1.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 10,005 f 7 pg/nL 

Certified Density: 1.032 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: 

@rtlfied Valw = (rz1= m 
n xI= individual results 

mY 
n = nun-ber of masurerrents 
E$ = The sumnation cf all significant estirrated errors 
(Most c o m n  am the errasfrom instrmntal measurerrent, 
weighing, dilution to volum, mi the fixed errm reported on t he 
MST SFgVl certificate af matfsis.) 

Uncertainty = 2K.s,yln 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 “Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NlST via 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 10,067 f 75 pg/mL 
ICP Assay NlST SRM 3152a Lot Number: 990907 

10,005 k 7 pg/mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

Assay Method #2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST), The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 82Z260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale 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 NlST / NVLAP accredited calibration lab. The NlST test number is 82Z260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 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. 

4.4 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS ANP %P-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and IC 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 vm. 

IS. The result from the most sensitive 
ULPA-Filtered Clean Room. An 

- 0 AI c 0.00090 

- M Sb c 0.00208 

- M As c 0.04165 

- M Ba c 0.04165 

- 0 Be < 0.00020 

- M Bi < 0.00167 

- 0 B c 0.00060 

- M Cd c 0.01249 

- 0 Ca 0.00160 

- M Ce c 0.02082 

- M Cs 0.00104 

- M Cr c 0.02082 

- M Co c 0.01249 

- 0 Cu < 0.00140 

M - Checked by ICP-MS 

- M Dy c 0.02499 

- M Er 0.02082 

- M Eu c 0.01249 

- M Gd c 0.00417 

- M Ga < 0.00417 

- 0 Ge c 0.00150 

- 0 Au c 0.00300 

- M Hf < 0.00833 

M Ho c 0.00208 

- M In < 0.04165 

- M Ir c 0.02082 

- 0 Fe < 0.00110 

- M La < 0.00208 

- M Pb c 0.01249 

0 Li c 0.00003 

M Lu c 0.00167 

Q Mg 0.00015 

0 Mn < 0.00003 

- 0 Hg e 0.01500 

M Mo < 0.00833 

- M Nd e 0.00833 

0 Ni c 0.00230 

M Nb 0.00208 

- 
- 

- 

- 

- 
- 
- n Os 

M Pd < 0.02082 

0 P c 0.04000 

M Pt < 0.00833 

- 0 K 0.00873 

- 
- 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00125 

M Re c 0.00417 

M Rh c 0.00417 

- M Rb C 0.00417 

- 
- 
- 

- M Ru c 0.00833 

- M Sm 0.00417 

- 0 sc c 0.00002 

0 Se c 0.05000 

- 0 Si c 0.00340 

- M Ag < 0.00833 

- S Na 

- M Sr c 0.00208 

0 S 0.07200 

M Ta c 0.02915 

n - Not Checked For 

- 

- 
- 

M Te C 0.12494 

M Tb C 0.00125 

M TI 0.00417 

- M Th C 0.00417 

- M Tm < 0.00167 

- M Sn 0.02082 

- 0 Ti 0.00070 

- M W e 0.04165 

- M U c 0.00833 

- 
- 
- 

- 0 v 0.00090 

- M Yb < 0.00417 

- M Y c 0.16658 

- 0 Zn 0.00130 

- M Zr c 0.02082 

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 coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Sta-age & H a r ~ i h g  - Keep tightly sealedwhen not in use. Stote md use d a f 4 s .  Do nOt pipet from cortainer. Do nd return 
pottions removed for pipetting to container. 
M d c  W g W  Valence; C#Kbndian N u ~ i ~ z q  Chmical Form in Solutian - 22.98977; +I; (Ei); Na'(aq) largely ionic in ndwe 

C M c a l  W b i l i t y  - Soluble in HCI, HNO,, HSO, and HF a w c u s  matrices. VablevLith all metals and inorganic anions. 
Stability- 2-1 00 ppb levels stable for months in 1% HNO, I LDPE cmtainer. 1-10,000 ppm solutions chemically stable for years in 
I 5% H NO, I LDP E container. 
Nrr Cordaini 
graphle ad%e f o l l d  y CI dissolution - blmk levels of da in Irthum catbanate critical] brganic Matrices (sulfuric /peroxide 
digestion or nitriclsulfuridperchhlotic acid decomposition). 
Mrmic SpeCtruezmpic MnTMian (ICP-OES D.La aregim as rediallardal uiew): 
Techni~ue(Lim EStbWlEd D.L. Order T- lnderterences &n&rlined indicates Severe at dbrcs.) 
ICP-OES 589.595 nm 0.07 10.00~9 pg'mL @om 2d order radiation from R .E .s #I some optiml designs 
ICP-OES 588.995 nm 0.13 I 0.006 pghL  1 @om 2- order radiation from R .E .s M some optical designs 
ICP-OES 330.237 nm 2.0 I0.133 pghL  1 @om Pd Zn 
ICP-MS 23 amu 310 P@ n/a MI . . r j l z ~ ~ ~ a ~ z  

(Coordination Number in parertheses is assumed, nd certain.) 

S a m p l e s ~ ~ t r @ o n  apd Sdutim) - Metal DiTsolFs w y  rapidly in.yeter Ores (Lithium carbor#xte fusim in 



8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to beFmogeneous. 

010460 
10.1 IS0 9001 :2000 Quality Management System Registration - QMI Certificate Number 010105 

Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOlIEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

!si!!! 

10.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD45662A (ObsoletelObserved) 

11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Debbie Newman, LiMs Administrator 

Certificate Approved By: Kataiin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



Certificate o f  B n a l p ~ i ~  
010461 

RADE SOLUTION I000 pglmL Lithium in 0.1 % HNO, (abs) 
Catalog Number: CGLll -1, CGLll -2 and CGLll -5 

Lot Number: W-L102066 

Starting Material: 
Starting Material Purity: 
Starting Material Lot  No: 

CERTIFIED CONCENTRATION: 998 k 2 pglmL 
The Certified Value is based upon the most precise method used to  analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (XI = x 
n 

(x) = mean xi = individual results n = number of measurements C S ,  = The summat ion  o f  a l l  s ign i f icant  
estimated errors. 

Classical Wet Assay: 998 & 2 pg/mL 
Method: Gravimetric as the Sulfate vs NlST weights #822/254143-94. 

Instrument Analysis: 1000 k 4 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 29a. 

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 itncertainties. This agreement is a confirmatior! of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglrnL: 
Custom Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to  0.3 pm. 

- 0 AI <0.010 
- M Sb <0.000050 
- 0 As <0.044 
- M Ba <0.0010 
- 0 Be <0.000050 
- M Bi <0.000040 
- 0 B <0.0060 
- 0 Cd <0.0018 
- 0 Ca 0.051 
- M Ce <0.00050 
- M Cs 0.0018 
- 0 Cr <0.0020 
- M Co <0.00030 
- M Cu <0.00060 

- M Dy <0.00060 
- M Er <0.00050 
- M Eu <0.00030 
- M Gd <0.00010 
- M Ga <0.00010 
- M Ge <0.00060 
- 0 Au <0.010 
- M Hf <0.00020 
- M Ho <0.000050 
- 0 In <0.030 
- M Ir <0.00050 
- 0 Fe <0.0020 
- M La <0.000050 
- M Pb <0.00030 

M - checked by ICP-MS 0 - checked by ICP-OES 

ANALYZED DENSITY OF SOLUTION 
QA: KL R . ~ . O Z Z ~ O J D N  

s Li 
- M Lu <0.000040 
- 0 Mg <0.00010 
- 0 Mn <0.00020 
- 0 Hg <0.0070 
- M Mo <0.00020 
- M Nd <0.00020 
- 0 Ni <0.0040 
- M Nb <0.000050 
- n Os 
- M Pd <0.00050 
- 0 P <0.030 
- M Pt <0.00020 
- 0 K 0.0070 

- M Pr <0.000030 
- M Re <0.00010 
- M Rh <0.00010 
- M Rb <0.00010 
- M Ru <0.00020 
- M Sm <0.00010 
- M Sc <0.0010 
- 0 Se <0.020 
- 0 Si 0.023 
- 0 Ag <0.0040 
- 0 Na ~ 0 . 1 0  
- 0 Sr <0.0010 
- 0 S <0.050 
- M Ta <0.00070 

i - spectral interference n - not checked for 

(measured at 22°C): 1.004 g/mL 

- 0 Te <0.0090 
- M Tb <0.000030 
- M TI <0.00010 
- M Th <0.00010 
- M Tm <0.000040 
- M Sn <0.00050 
- 0 Ti <0.00030 
- M W <0.0010 
- M U <0.00020 

- M Yb <0.00010 
- M Y <0.0040 
- 0 Zn <0.030 
- M Zr <0.00050 

- 0 v <0.0010 

s - solution standard element 

(over) 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX (732) 901 -1 903 

Quality Assurance Manager V Technical Support: 800-569-6799 



Certificate o f  B n a l p ~ i  ts 
010462 CUSTOM-GRADE SOLUTION 1000 pglmL Zinc in 1.4% HNO, (abs) 

Catalog Number: CGZN 1-1 , CGZN 1-2, and CGZN 1-5 

Lot Number: T-ZN02015 I NORGAN IC: LABSiRADCHEM LABS 

Starting Material: 
Starting Material Purity: 
Starting Material Lot No: 

Zinc Metal 
99.999% 
J17L26 

CERTIFIED CONCENTRATION: 1007 k 2 pglmL 
r I 

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 (x) = c x 
n 

( R )  = mean xi = individual results n = number of measurements Z S ,  = The summat ion  o f  a l l  s igni f icant 
estimated errors. 

Classical Wet Assay: 1007 f 2 pg/mL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate 

Instrument Analysis: 1006 +- 4 p g h L  
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 68a 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence interval. 
Both methods were compared and showed agreement within the stated uncertainties. This agreement is a confirmation of the accuracy of this 
CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm . 

-.- 

AI <0.0020 - M Dy <0.025 - 0 Li 0.0000050 - M Pr <0.0013 
Sb <0.0021 - M Er <0.021 - M Lu <0.0017 - M Re <0.0041 
As <0.041 - M Eu <0.013 0 Mg 0.00011 - M Rh <0.0041 
Ba <0.041 - M Gd <0.0041 - M Mn ~ 0 . 0 1 7  M Rb <0.0041 
Be <0.0021 - M Ga <0.0041 - 0 Hg <0.010 M Ru <0.0082 
Bi <0.0017 - M Ge <0.025 - M Mo <0.0082 M Sm <0.0041 
B 0.00015 - M Au <0.013 - M Nd <0.0082 - M Sc <0.041 

M Se <0.033 
Ca 0.00022 - M Ho <0.0021 - M Nb <0.0021 - 0 Si <0.0040 
Ce ~ 0 . 0 2 1  - M In <0.041 - n Os M Ag <0.0082 
Cs <0.0013 - M Ir <0.021 - M Pd <0.021 - 0 Na 0.00055 
Cr <0.0010 - 0 Fe 0.000045 - 0 P <0.0030 M Sr <0.0021 

Cu <0.00050 - M Pb <0.013 - 0 K 0.00018 - M Ta ~ 0 . 0 2 9  

Cd <0.013 - M Hf <0.0082 - 0 Ni 0.000085 - 

Co <0.013 - M La <0.0021 - M Pt <0.0082 - 0 s <0.020 

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

ANALYZED DENSITY OF SOLUTION (measured at 2 1 ~ ) :  1.01 1 glmL 

- M Te C0.13 
- M Tb <0.0013 
- M TI <0.0041 
- M Th <0.0041 
- M Tm <0.0017 
- M Sn K0.021 
- M Ti C0.21 
- M W <0.041 
- M U <0.0082 
- M V <0.0082 
- M Yb <0.0041 
- M Y <0.17 
2 Zn 
- M Zr ~ 0 . 0 2 1  

s - solution standard element 

QA:KL Rw.051702DN 

Quality Assurance Manager 
Orders: 800-669-6799 FAX (732) 901-1903 
Technical Support: 800-569-6799 



i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail : ivsales@ivstandards. com we bsite: www. ivstandards. corn 

cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

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.” 

010463 
DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Bismuth in 3.5% (abs) k ” 3  2.0 

Catalog Number: CGBII-1 and CGBII-5 
Lot Number: 
Starting Material: Bi needles 
Starting Material Purity (%): 99.999090 
Starting Material Lot No G25L16 

W-BIOI089 

I NQRGAN I I: L...ABS/EADCI--IEPI I .ABS b- 18s a 

Certified Concentration: 1002 k 4 pg/mL 

Certified Density: 1.026 g/mL (measured at 22” C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Valm 0 = 

Uncertainty (2)  = 21~eus1WR 

(rD= mal 

n = nuwber of masuremmts 
ES = The sumrration d all significant estirmted errors 
(Most c o m n  are the errorsfrominstrumntal measurerrent, 
weighing, dilution to v o l u m ,  a d  the f ixed err# reported on t he 
NlST S W l  certificate of matysis.) 

n xI = individual results 

mYn 

4.0 TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 “Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NlST via 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 errors. 

4.1 Assay Method #I 1002 f 4 pglmL (Avg 2 runs) 
ICP Assay NlST SRM 3106 Lot Number: 991212 

Assay Method #2 1002 pgImL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 



4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 69247614 - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 82Z260017-98. 

- M Dy < 0.01202 

- M Er 0.01001 

- M Eu < 0.00601 

- M Gd < 0.00200 

- M Ga < 0.00200 

- M Ge < 0.01202 

- M Au c 0.00601 

- M Hf < 0.00401 

- M Ho e 0.00100 

- 0 In 0.00105 

- M Ir < 0.01001 

- 0 Fe 0.00014 

- M La 0.00100 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

- 0 Li < 0.00002 

- M Lu < 0.00080 

Q Mg 0.00070 

- 0 Mn < 0.00020 

- 0 Hg e 0.01500 

- M Mo e 0.00401 . 

M Nd < 0.00401 

M Ni < 0.01602 

- M Nb < 0.00100 

- 
- 

- n Os 

- 0 Pd 0.00400 

- 0 P 0.01000 

- M Pt 0.00401 

4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI 0.00012 

- M Sb < 0.00100 

- M As < 0.02003 

- M Ba 0.02003 

- M Be < 0.00100 

Bi 

- M B < 0.14018 

- 0 Cd 0.00017 

- 0 Ca 0.00245 

- M Ce < 0.01001 

- M Cs < 0.00060 

- 0 Cr 0.00020 

- M Co 0.00601 

- 0 Cu 0.00014 

M - Checked by ICP-MS 

- M Pr < 0.00060 

M Re < 0.00200 

M Rh 0.00200 

- M Rb < 0.00200 

- M Ru e 0.00401 

- M Sm 0.00200 

- M Sc 0.02003 

- M Se < 0.01602 

- 0 Si 0.00105 

- M Ag < 0.00401 

- 0 Na 0.00240 

- M Sr 0.00100 

- 0 S 0.03000 

- M Ta 0.01402 

n - Not Checked For 

- 
- 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

' M Te < 0.06008 

' M Tb < 0.00060 

- M TI < 0.00200 

- M Th < 0.00200 

- M Trn 0.00080 

M Sn < 0.01001 

M Ti < 0.10013 

M W < 0.02003 

- M U 0.00401 

- M V 0.00401 

M Yb 0.00200 

I -  

I -  

- 
- 
- 

- 
M Y 0.08011 

0 Zn 0.00008 

- M Zr 0.01001 

- 
- 

s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

starage & Handling - Keep tightly sealedmhen not in use. store end use at 213 2 4 e .  Do mt pipd from mrtainer. Do nd 
return portiors remobed for pipetting to oortainer. 
Munic M g M ;  Valeme; Cwcdnatian Nunher; M c a l  Form in SOLrtia~ - 2m.9804; +3,6 ;Bi(O)(H,Ob" 
Chenical Cmplibiity- Stable in HCI, HNO,, HSO. and HF.Aucid k s i c  media farming insoluble hydroxide. Stable mith mod 
metals and inogmic anions in acidic media. Many salts thd are insobble in d e r  are soluble in HCI, HNOJ and HF. The major 
problem with 8iJ' is its tendency to t-iydrolyze at hic$er ooncertrdions CT in dilute asid. Nitric add solutiors should be 5% to hold 
the Bi in solutim in the I 00to 10000 pghL  mnrzrtrdion range 
StaMily - 2-1 00 ppb levels stable for months in 1 % HNO, I LDPE cwltainer . I -1 0 ,MO ppm solutions &m ially stable for years in 
5 - 7% HNO, I LDPE mrtainer. 
Bi Cantairing Samples (PrepaWian and Soldion) - Metal (solble in HNO, ); Oxjdes ( Sol&le in HNOJ 1 Aloys ( Dissolve in 
cmc. 4:l HCI MNOJ. Heating may be rquired.1 Organic based (cQ ash d 4 5 0 s  and dissolw ash in HNOJ OT %id digestion vdth 
cmc. hct sulfuric add adding hydrogen peroxide dropMse ami carefuly urti I dear.) 
MCmic Spedn#soopic -ion (ICP4ES D.Ls aregiuen as radiellaxiial ukw): 
TecW UeRjne Edi-mted D.L. Ordw TB I-c# (underlined indicates Severe atlcaa8oncs.) 
ICP-Og 223.0a nm 0.04 I 0.005 pghL 1 atom Th, Ir,Ti Cu 
ICP-OES 305.772 nm 0.08 C 0.01 p g k L  I atom m, U, Zr,Hf, Fe 
ICP-OES 222.825 nm 0.1 I OD2 py'mL 1 atom Cr. Hf, Ce, Os 
ICP-MS 209 amu 2 Ppt rda M' ipllrW 

018464 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (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), 
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) 

10.2 ISOllEC 17025 - 1999 **General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 **General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

!B9 

10.5 1 OCFR2l - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD45662A (Obsolete10bserved) 



I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures / 1V Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



1 ,o 

i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

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

cer t i f i ca te  of a n a l y s i s  
Inorganic Ventures / IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate 3883-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
detetmined 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 
"Cerlification of Reference Materials - General and Statisical Principles. " 010465 

3 

0 

'.O 

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Tungsten in 1% (abs) HN03/1% (abs) HF 

Catalog Number: 
Lot Number: 
Starting Material: W Powder 

Starting Material Lot No 
Matrix: 

Starting Material Purity (%): 99.990703 INOEG: F'o: ,,€s-aLk3 .....I-- 
21418,C31H46,D02J21,E03K06,D1 IF29 
1% (abs) HN03/1% (abs) HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1001 k 2 pg/mL 

Certified Density: 1.006 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (QI = wx I 

Uncertainty (2) = 21(wsrf11n 

(Ql= meal 

n = n u w r  of measuremnts 
8S = The sumnation 13 all significant estirrated ermrs 
(Most c o m n  ate the errasfrominstrumntal memremnt, 
weighing, dilution to volwt-e, and the fixed erru reported on the 
NlST SRM certificate of matyss.) 

n xI = individual results 

. (n)" 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement of the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #1 1001 f 2 pg/mL (Avg 2 runs) 
ICP Assay NIST SRM 3163 Lot Number: 990209 

Assay Method #2 1000 pg/mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 prn. 

0 AI 0.01792 

- M Sb < 0.00050 

- M As < 0.00991 

M Ba < 0.00991 

- M Be < 0.00050 

- M Bi < 0.00040 

- 0 B 1.19460 

- M Cd < 0.00297 

- 0 Ca 0.00080 

- M Ce 0.00496 

- M Cs < 0.00030 

- M Cr < 0.00496 

- M Co < 0.00297 

- M Cu < 0.00595 

M - Checked by ICP-MS 

- M Dy < 0.00595 

- M Er < 0.00496 

- M Eu < 0.00297 

- M Gd < 0.00099 

- M Ga < 0.00099 

- M Ge < 0.00595 

- M Au < 0.00297 

- M Hf < 0.00198 

- M Ho < 0.00050 

- M In < 0.00991 

- M Ir < 0.00496 

- 0 Fe < 0.03982 

- M La < 0.00050 

- M Pb 0.00060 

0 - Checked by ICP-OES 

- 0 Li < 0.00008 

- M Lu 0.00040 

Q Mg 0.00120 

- M Mn < 0.00397 

- 0 Hg < 0.04778 

- M Mo 0.00050 

- M Nd < 0.00198 

M Ni < 0.00793 

- 0 Nb < 0.06371 

- n Os 

M Pd < 0.00496 

- n P  

- M Pt < 0.00198 

- 

- 0 K 0.03146 

i - Spectral Interference 

- M Pr c 0.00030 

1 Re 

M Rh < 0.00099 

M Rb c 0.00099 

- M Ru < 0.00198 

- M Sm < 0.00099 

- 0 Sc 0.00036 

- M Se < 0.00793 

- 0 Si < 0.01354 

- M Ag < 0.00198 

0 Na 0.04778 

- M Sr < 0.00050 

- n S  

- 0 Ta 0.39820 

n - Not Checked For 

- 
- 

- 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

- M Te c 0.02974 

M Tb < 0.00030 

M TI c 0.00099 

M Th 0.00099 

M Tm < 0.00040 

M Sn < 0.00496 

- M Ti 0.00198 

- 
- 
- 
- 
- 

- s w  
M U < 0.00198 - 
- M V < 0.00198 

- M Yb < 0.00099 

- M Y 0.03965 

- M Zn 0.01983 

M Zr 0.00079 - 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010466 
Starage & HardCng - Keep tightly sealedwhen not in use. Store md use at 313 f 4 s .  Do rut pipd from mrtainer. Do-nd return 
portions wmoved for pipetting Bo container. 
M d c  WgW, Valence; Camindim Nunber; meal Form in SoMm - 183.83 +6; 6,7,8,q WOF ,?chemical form as 
received) 
Clmical c#npas-biRy - W is very readily hycLolyzed requirirg 0.1 to 1% HF soldions for stable acidic solutions The WOFS3 IS 
sollble in % levels of HCI m d  HNO, prwided it is in the W O F i  fcrm . Sthle at ppm levelswdth some metals provided it is 
fluorirarted. Do nd mixwith Alkaline or Rare Earths. Is best to be mixed mly M h  other fluwinded metals [Ti, Ir, Hf, Nb, Tal Mo, 
Si, Sn, Ge). Look for yellowWr precipitde if mixedwith dhertrandbn elemerts d h i g h  levels indicating instability. The yellm 
W l  will fwm m r  a period of weeks even in trace HF, thetefcre, HF be is  of W muti- element blends shculd be - 1 %. 
StabiMy- 2-1 00 ppb l e e k  sthle (Alme QT mixd  with all other metalsthb are at comparable levels) as t k  WOFS3 for months in 
I % HNO, I LDPE container. I -1 0,000 ppm single element solutions -the W0Fs4 chemically stable fcr years in I % HF in an 
LDPE container. 
W Cadainirg S-es (Prepmation ard Sdutian) - Metal [Soluble in HF I HNO,); Odde (Soluble in HF or NH.OH) ; Organic 
Matrices (Dry ash at 450 
c # d c  Spectrcrslwpic M#macian (1CP.OES 0.L.s amgivwr as radialladal uW): 
Tech4 UeRine E -  0.L Order Tvpe Inberfiwwr- @nderlind indicates Severe at &ncs.) 
ICP-O?S 207.911 nm O=l pghL 7 ion Ru, In 
ICP-OES 224.875 nm 0.05 I0.1135 pghL  I ion Co,Rh,& 
ICP-OES 209.475nm 0.05 I0.025 pghL  1 ion Mo 
ICP-MS 182 amu 5 pfl nIa M' i'Er'CO 

in PtC arc4 dissolve oxjdevlrith HF). 

HF Note: This standard should not be prepared or stored in glass. 

8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 
HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFR5O Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.2 ISOIIEL 17025 - 1999 "General Requirements for the Competence of Testing and Calibration" 

10.5 1OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD45662A (Obsolete/Observed) 

GATE 
DATE 
DATE 



1 I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 

11.2 

IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / 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. 
Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

J r A w t a  
Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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SwRI - Div. 01’ Inorganic Labs’ Fixed Volume Pipette Verification Log 
(Space provide for Inorganic Laboratories’ Fixed Volume Pipette Verification Spreadsheet) 

\ ‘  
U s ’  yL’ SwRl - Div. 01, Inorganic Labs’ Fixed Volume Pipette Spreadsheet w 

, TMUl 40 0.0399 0.0401 0.0399 0.04 99.92 
TMU2 40 0.0401 0.0402 0.0403 0.04 100.50 

L30-20 20 0.0202 0*(3m1 -wujjp1 0.0201 0.02 100.50 
TMWl 25 0.0248 0.0249 0.0254 0.03 100.13 
TMYl 15 

TMVl 30 0.0306 0.030Ia \ ,,i? 0.0304 0.03 101.22 

ou1 Of- Sk RVI C t 

FRM-246 (Rev l/Mar 03) 

FRM-243-a (Rev 3/Mar 03) 



BooWPage 

SwRl - Div. 01, Inorganic Labs’ Fixed Volume Pipette Verification Log 
Balance#: / b  Thermometer #: G - 05-9 diH20 Temperature (“C): (31 04 68 

I Eppendorf# 1 True Value (pL) I 1st Reading (9) I 2nd Reading (9) 1 3rd Reading (9) 
3 

1 TMDI I 700 

r TMEI I 600 

I ICFI I 500 
~ - L30-500 500 
. TMG3 400 

TMH2 300 
TMJI 250 
TMJ2 250 
TMJ3 250 
TMK2 200 
TMLI 150 
TMMI I20  
TMN3 I00  

I ICNI I I 00  

I LAB-30A 1 50 
TMUI 40 
TMU2 40 
TMVI 30 
L30-20 20 

V 
FRM-243b (Rev 3/Mar 03) 
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SwRI - Div. 01, Inorganic Labs’ Fixed Volume Pipette Verification Log 
(Space provide for inorganic Laboratories’ Fixed Volume Pipette Verification Spreadsheet) 

SwRl - Div. 01, Inorganic Labs’ Fixed Volume Pipette Spreadshut 

FRM-246 (Rev VMar 03) 

FRM-243-a (Rev 3/Mar 03) 

t 



- - -  

J 
.I 
3 
1 
1 
1 
I 
1 
1 
1 
1 
3 
1 
3 
I 
1 
I 
1 

TMA6 
TMBI 

5 3  c14 
BooWPage 

1000 l.0007 l I  0036 /,OD04 
900 O.'iO* 0.9003 0%3Y 

SwRl 4 i v .  -04, Inorganic -L&'Ifixed Volume Pipette Verification Log 
0143470 

Balance#: 3.t Thermometer #: 6 0 1  1 diH20 Temperature ("e): 2 / 

TMCI 
TMDDI 

I Eppendorf# I True Value (pL) I 1st Reading (9) I 2nd Reading (9) I 3rd Reading (9) I 

800 O.-n5b 
750 1 I 

TMDI 
TMD2 
TMEI 
TM F2 
TMF5 

700 0,7016 0.7059 
700 0,70.3 
600 O.blO4- - 0,6D3 
500 /dol=-- cou/\li) - 
500 0.5 lc3CI 0.55% 0.50 I+ 

TMQI 
TMRI 

80 o*oso7 0- o m  0x03 
70 OLi-T O F  SGRVlCE 

TMU2 
TMVI 

FRM-243b (Rev 3/Mar 03) 

40 0.0359 O.OlCo& 0 . O W  
30 0.036 o.oa5 0- 0303 



c BooWpage: . 03 029 010471 
- . -  

SwRI -iDiv, 01, Inorganic Labs' Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories' Adjustable Volume Pipette Verification Spreadsheet) 

,/- 

LA 

1 - Div. 01. lnoraanic Labnmtnrv Aditistable Pintatto Vnrificatinn Snraartchqet 

98.27 I 

100.17 
99.85 

I 0.100 

I 0.100 I ~ 99.60 I 

FRM-247a (Rev UMar 03) 

FRM-244 (Rev 2/Sept 02) 



Booklpage: 03 030 

Eppendorf # True Value (yL) lst Reading (9) 2nd Reading (9) 

20 0. o m  
ADJ2OO-A 100 0.0495- 
I& &3 4 200 Oa(4gS I ) .  MGiO 

20 [9 6 
ADJ200-C 100 09 0.0s 5' 

20 O D  0195 04KU2 
29 200 :: &: 0 & 

20 ::oYF 0. o m  

ADJ200-D 100 b 0 . l O U Y -  
200 I 

200 :;?:E 
0 20 0, o m  0.0 r49 
(v ' ADJZOO-G 100 0.0997 

200 0.J9bg 

u?o 

100 

20 
$1 1 

SwRI Div. 0' 

3d Reading (9) 

0.0.2DI 
0.wq I 

0.0/9& 
0.0 9x1 
0. (976 
0.0200 

I 

0. o w  K 
0.03Ol 
0~0418 
0. ICt76 
0 as03 

3 o.&q 
0. I984 - 

/ 

- Inorganic Laboratq 

ADJZOO 100 
0 200 

ADJ2OO 100 

200 
20 

ADJ2OO 100 
200 

C V ,  20 

ADJ200 

i 

Adjustable Pipette Verification Log 01 04 72 

Balance#: 34 Thermometer #: 6 -0 diH20 Temperature (" C) 27-.5 

An a I yst I - -  

Reviewed by 

FRM-244 (a) (Rev 3/Mar 03) 



SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 

I 

Eppendorf# True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % of True Value 
20 0.0 199 0.0201 0.0203 0.020 100.50 

AD JZOO-A 100 0.0992 0.0994 0.0998 0.099 99.47 
200 0.1984 0 . 1 9 ~  0.1980 0.199 99.35 
20 0.0205 0.0201 0.0201 0.020 101.17 

ADJZOO-C 100 0.0988 0.0991 0.0987 0.099 98.87 
200 0.1974 0.1983 0.1979 0.198 98.93 
20 0.0200 0.0199 0.0 199 0.020 99.67 

ADJZOO-D 100 0.0997 0.0990 0.0993 0.099 99.33 
200 0.1975 0.1980 0.1983 0.198 98.97 
20 0.020 1 0.0200 0.020 1 0.020 100.33 

ADJZOO-E 100 0.0980 0.0985 0.0989 0.098 98.47 
200 0.1969 0.1987 0.1991 0.198 99.12 
20 0.0200 0.0 197 0.0201 0.020 99.67 

ADJZOO-G 100 0.0989 0.0998 0.0990 0.099 99.23 
200 0.1985 0.1989 0.2008 0.199 99.70 
20 0.000 0.00 

ADJZOO 100 0.000 0.00 
0.00 200 0.000 

20 0.000 0.00 
ADJZOO I00 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 100 0.000 0.00 
200 0.000 0.00 

h 

L I 

I 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

010473 

Verification Spreadsheet 

f RM-247a (Rev UMar 03) 

FRM-244 (Rev 2/Sept 02) 



, .  . 

Eppendorf ## True Value (pL) lst Reading (9) ' 2"d Reading (9) 

20 I99 

200 o.rciX4 0 - 7  IW 
20 0.0~05 

200 0. rci74 
20 O.(mo 0.0179 

ADJZOO-D 100 o.#qo 
200 0. I?75 0. lqfo 
20 0.oaor 0. aaoo 

ADJ200-E 100 0, n%o 0.09g5 
0 200 0. 19bq 8. m.77 
0 20 0. orq7 

ADJ200-G 100 0- 07% N 
200 0. /989 

AD J200-A 100 0.0932 . 

AD JZOO-C 100 0. 

I .  
20 

03 036 W p a g e :  

3d Reading (9) 

0.0203 
o w  

0.19~0 
0.D;rOl 
0.0%7 

0. ?rs'i 
(l.0993 
O B  
0.0wj 
0,0989 

99 I 
O.oaor 
0.0990 
0. a m  

SwRl Div. 01 - Inorganic Laboratory Adjustabte Pipette Verification 
Balance#: 3+ Thermometer#: Go! diH20 Temperature (" 

ADJ200 100 
0 200 
C V .  20 

ADJ200 100 
200 
20 

ADJ200 100 
200 
20 

ADJZOO 100 
200 

k 

\ \&/ 

- 

Date: 4 3  

FRM-244 (a) (Rev 3/Mar 03) 



S w R L  Div. 01, Inorganic Labs' Adjustable Volume Pipette Verification Log 
r \ /  

Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) YO Of True Value 
r 20 0.0203 0.0203 0.0201 0.020 101.17 

100 0.0999 0.0993 0.0990 0.099 99.40 
m n  n " . A l l  1997 8 _ . _ _  - - 

20 0.0204 0.0202 0.0203 0.020 101.50 
100 0.0985 0.0985 0.0993 0.099 98.77 

20 0.0204 0.0203 0.0204 0.020 101.83 

ADJZOO-A 
6"" 0.1994 0.200 99 f8  

ADJZOO-C 
200 0.1990 0.1993 0.1985 0.199 99.47 

ADJ200-D 100 0.0996 0.0999 0.0991 0.100 99.53 
200 0.1986 0.1988 0.1986 0.199 99.33 

20 0.0203 0.0204 0.0202 0.020 101.50 
ADJZOO-E 100 0.0987 0.0986 0.0986 0.099 98.63 

200 0.1975 0.1969 0.1993 0.198 98.95 
0.0199 0.0201 0.020 100.50 20 0.0203 

I 

ADJZOO-G 100 0.0999 0.0995 0.0990 0.099 99.47 
200 0.1991 0.1989 0.1987 0.199 99.45 
20 

200 
ADJZOO 100 - 

f I , '  (Space provided for Inorganic Laboratories' Adjustable Volume Pipette Verification Spreadsheet) 
s,)Jj!d/9 

QlO475 "\ 
'\ /J ,'I 

I I 

20 
ADJZOO 100 

200 
20 

ADJ2OO 100 

20 
ADJZOO 100 

200 

/ A  
r )  

- w  

L SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247a (Rev ZMar 03) 
a 

FRM-244 (Rev 2/Sept 02) 
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SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 018476 
Balance#: 3 4  Thermometer #: G 611 diH20 Temperature (" C) 2 1  

Eppendorf ## I True Value (pL) I I" Reading (9) I 2"d Reading (9) 3rd Reading (9) 
I I I 

~~ 

20 
ADJZOO 100 - 

I I 200 I I 1 

Date: . -9 -0-3 

Date: 15/05 

FRM-244 (a) (Rev 3/Mar 03) 



03 081 BooWpage: 
SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Lob10477 - 

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification S p r e a d s k ” p  ‘I 

r 

SwRl- Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

y d  

1- 

FRM-247b (Rev 1/Sept 02) 

FRM-244 (Rev 2/Sept 02) 



. .  

3ooWpage : 03 082 

b 

Eppendorf ## True Value (yL) lst Reading (9) Znd Reading (9) 

ADJ 1000-C 500 
1000 

t 100 Of 0999 
, 

100 0.044 4 
ADJ1000-D 500 OIWVl 0.4q67 

SwRl Div. 01 - Inorganic Laboratory "Adjustabfe Pipette'Verification Log 0104 78 

3rd Reading (9) 

0.0993 

(3. W9r 
IS 

- 
1000 
100 

ADJ1000-E 500 
I#& a+ 1000 

100 

0 100 

Lqh 2-9 1000 

0 2f  1000 

@- ADJ1000-F 500 
b: l&bM 1000 

ADJ1000-G 500 I 
100 

ADJl000-H 500 

100 
ADJl 000 500 

1000 
100 

ADJlOOO 500 
1000 
100 

ADJ1000 500 
1000 

0 
F---- 

Date: 7/11/03 
Date: 1 /aa/m 

I* o o a  d , Q 4 6 0  0.4ci3g 
0,oqm a.oqs2 or 098% 

0.10 33, 

0': 441L n. 4m4 
0 . 9 4 b z  b 9412 945 
O.OW3 0.aqgt /3.0940 

0,4702_ 0,490 / ::3z O f 9 % i 7  

1 v: \ bH' . 
A\\'' 

FRM-244-(b) (Rev 2/Sept 02) 



Booldpage: 03 087 
SwRI - Div. 0-1, 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 
L I 

ADJIOOO-C 500 0.4883 0,4937 0.4923 0.491 98.29 
1000 0.98 19 0.9840 0.9866 0.984 98.42 
100 0.100oi 0.1009 0.1006 0.101 100.50 

1000 1.0077 1.0053 1.0069 1.007 100.66 
100 0.0984 0.0984 0.0991 0.099 98.63 

ADJ1000-E 500 0.4982 0.4993 0.5013 0.500 99.92 
1000 0.9936 0.999 1 0.9962 0.996 99.63 
100 0.1020 0.1016 0.1010 0.102 101.53 

ADJ~OOO-F 500 0.5016 0.5019 0.5017 0.502 100.35 
1000 0.9972 0.9972 0.9969 0.997 99.71 

ADJ1000-G 500 0.497 1 0.49 13 0.5006 0.496 99.27 
1000 0.979 3 0.9929 0.98 17 0.985 98.46 
100 0.0992 0.0989 0.0998 0.099 99.30 

ADJ1000-H 500 0.4889 0.4904 0.491 1 0.490 98.03 
1000 0.9903 0.9857 0.9807 0.986 98.56 

100 0.1014 0.1010 0.1003 0.101 100.90 

ADJ1000-D 500 0.49991 0.5009 0.5005 0.500 100.09 

r 

100 0.0993 0.0987 0.1001 0.099 99.37 

-PPpp 

100 0.000 0.00 
ADJlOOO 500 0.000 0.00 

1000 0.000 0.00 
I00 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 

Adjustable Volume Pipette Verification Spreadsheet) 

(.- 010479 

SwRl - Div. 01, Inorganic Labbratory Adjustable Pipette Verification Spreadsheet 

FRM-244 (Rev 2/Sept 02) 
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I 

Eppendorf # True Value (pL) 1'' Reading (9) 2nd Reading (9) 

ADJ1000-C 500 0. "33 
1000 /cj 

100 0. / O M  0. /o/o 

03 088 Boo Wpage: 

3d Reading (9) 
c) .  /003 

- 

0.9WQ 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Logo 

ADJ I 000-D 

ADJ1000-E 

c2 AD J I 000-F 
0 
0 ,  

I 
ADJ1000-G 

Balance#: 34 

100 0. lOQO 0.loOci loob 
L'.;ooc- 500 0.4999 5007 

100 0.0%?4 mq 0.09"i 1 
500 0.4782 O.L/Ct93 0, SN.4 
1000 0. %% 0.775l 0.99492 
100 0- 1020 0. / O l  b 0. lOlo 
500 0- 5olb 0. ,csolci o* %%/ 7 
1000 0.%7& 0.%72 0.99LCi 
100 0.0%3 0.097 0. lool 
500 O-W7 1 0.4913 0.5oOlo 
1000 0 3 7 %  O.%W o.'iK/7 

1000 /.0077 /, 0053 1, O Q b ?  

Thermometer #: I 

-- 100 
ADJ1000-H 500 

0 1000 
0-- 100 

ADJlOOO 500 
I000 
100 

ADJIOOO 500 
1000 
100 

ADJIOOO 500 
1000 

F 

diH20 Temperature (" C) df 

o*ma -lu!%E- ~O.OCici8 
0**0+ o*+q I 

03357 0.9yo7 

1 1 

# 

Date: P/I /03 
Date: - o'h/r5/fi 3 

FRM-244 (b) (Rev 2/Sept 02) 
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SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

018481 

SwRl - Div. 01, Inorganic Laboratory Adjustable PiF 

I I 
I 

rn 

I I 0.099’7 0.1 100 

I 
I 

rn 

I I 0.09817 0.0990 100 I 

Verification Spreadsheet 

Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) AVg Wt (9) % of TWe Value 
100.60 

0.4920 0.4946 0.493 98.55 

99.27 
100.27 

0.4918 0.4950 0.493 98.57 

99.85 
0.0990 0.0991 0.099 99.03 
0.4952 0.4945 0.496 99.21 

99.57 0.996 
0.1000 0.099 99.23 

99.62 0.4972 0.5015 0.498 
99.79 0.9948 0.998 1.0007 

0.0997 0.100 99.67 
0.4930 0.4948 0.4941 0.494 98.79 

1.001 100.14 
0.1010 0.0991 0.100 100.30 
0.4944 0.4942 0.495 98.93 

0.9920 0.9876 

100 0.1003 0.1009 0.1006 0.101 

0.491’7 
0.9924 0.9930 0.9928 0.993 

ADJIOOO-C 500 
1000 

ADJI 000-D 500 

007 0.1004 0.100 

0.491 7 

100 0.0990 

0.4985 I000 0.9966 0.9969 0.9937 

0.49516 
1000 I 0.9983 

0.998 1ooo 1.o050 0.9981 b.9923 

ADJ1000-E 500 

I m - -  

ADJ1000-F 500 

ADJl000-G 500 
I000 1.0029 1.0027 0.9987 

I 

I 98.98 
0.49 53 

1000 0.9899 0.990 
ADJ1000-H I 500 

I 

I I I 0.0997 0.0996 100 

t I 
I 

I 

I 100 - 0.1008 

I I 

I 100 I 

I I 100 I 

t I 100 I 1 I 1 

FRM-244 (Rev USept 02) 
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I 

Eppendorf ## True Value (pL) 1" Reading (9) 2"d Reading (9) 3'(1 Reading (9) 

'1 00 J 4 /OQ 9 , /De6  
ADJ1000-C 500 +9j0 / 474L 

1000 89924 ; 1 492 8 
'1 00 J 0997 , ?&7 I /@cLj 

ADJ 1 000-D 500 . c / 9 / 7  s / ( i / B  44 sn 

i 

Boo Wpage: 03 090 
SwRl Div. 01 - Inorganic Laboratxy Adjustable Pipette Verification Log 010482 

Balance#: 3q Thermometer #: GQ // diH20 Temperature (" C) 3 / 

1 1000 I I 1 1 

Ana I ys t : QQJA)& 

FRM-244 (b) (Rev 2/Sept 02) 
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3 
I 
3 
I 

J 

5000 
500 

ADJ5000 2500 

Boo Wpage: 03 S.34 
swRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification L a  04  $4 

Balance #: 3 4 Thermometer #: ( ( diH20 Temperature (" C) 22*5 

I I 5000 I I 
I 500 I 

I ADJ5006 I 2500 I I / I  I 

I I 5000 I I I 
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iv. 01, Inorganic Labs' Adjustable Volume Pipette Verification tog 

Adjustable Pipette Verification Spreadsheet 

5000 5.0147 5.001 1 5.0366 5.01 7 100.35 
500 0.5040 0.5016 0.5033 0.503 100.59 

ADJ5000-H 2500 2.51 11 2.5207 2.5019 2.51 1 100.45 
5000 5.0236 5.0197 5.0217 5.022 100.43 
500 0.5070 0.5067 0.5060 0.507 101.31 

ADJ5000-I 2500 2.5 1 9Q 2.51 17 2.5026 2.51 1 100.44 
5000 5.0 184 5.0181 5.0142 5.01 7 100.34 
500 0.5052 0.5054 0.5046 0.505 101.01 

ADJ5000J 2500 2.53112 2.5337 2.5297 2.532 101.26 
5000 5.0900 5.0716 5.0734 5.078 101 5 7  
500 0.5040 0.5074 0.5160 0.509 101.83 

ADJ5000-K 2500 2.5260 2.5299 2.5289 2.528 101.13 
5000 5.08013 5.0562 5.0478 5.062 101.23 
500 0.4979 0.4983 0.4992 0.498 99.69 

ADJ5000-L 2500 2.4999 2.4985 2.4974 2.499 99.94 
5000 5.0589 5.03 1 1 5.0437 5.045 100.89 
500 0.000 0.00 

ADJSOOO 2500 0.000 0.00 
5000 0.000 0.00 
500 0.000 0.00 

ADJ5000 2500 0.000 0.00 
5000 0.000 0.00 

500 0.000 0.00 
ADJ5000 2500 0.000 0.00 

5000 0.000 0.00 

500 0.000 0.00 
' ADJ5000 2500 0.000 0.00 

5000 0.000 0.00 

I 

L 
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Balance #: -54 Thermometer #: 0 1 [ diH20 Temperature (" C) a I 
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Eppendorf ## 

ADJ5000-C 

ADJ5000-G 

AD J5000-H 

ADJ5000-1 

ADJ5000J 0 

Ln 
I 

0 
0 

ADJ5000-K 

ADJ5000-L 
0 
0' 
v, ' ADJ5000 

ADJ5000 

ADJ5000 

ADJ5000 

Bookipage: 03 142 

True Value (PL) ~ 1'' Reading (9) 2"' Reading (9) 3d Reading (9) 

500 &&3w A 9 2  : m7>- 5-o.a 7 
2500 a.cls7Y 2. 5-024 2.5-033 . 
5000 5 4003q 4 9434 345944 
500 . (-6'993 , g4sr 14w4 

a Y%4 2. SO37 d, 4 i k 7  

500 , .;"0,7 1 5T 

5000 f d O 8 $ 4  4JI930 % q g 7 4  
500 I w 2  1 

2500 2 2. 50b3 2 cj972 
si- 00s-2 5ma5 4149ql 

500 8 qW5' , q9k7 I q 9 5 3  
2500 3 . 5 3 7 2  at LI97L 

-6 5-. 0353 5 4 ocv7 5: 015 
.5m4 e 57LfC7 

2500 2. q947 I 2. 5-Q 2 J. 5 3 3 q  
5000 5-y 022 7 s-, 0.27 3 S 4 l b  3 
500 8 ct0134 . 1 4% I 

2500 3- W 4 4  SI 5790% 2, soaq 
5000 5- 01 /5- 5 - ( 3 / G 2  5-009 k 

c 

2500 
5000 - 

5 -0 33g $-, c) ic 5d S - O f 3 6  

2500 4 ' vc//4 2% qq@o 

5000 

c 5000 
500 

~~ ~ 

v 3-02 s 

500 
2500 
5000 
500 
2500 
5000 
500 
2500 
5000 // / / 
500 

2500 
5000 

- 

v 
-ss, 

SWRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Lo# 113488 

Balance #: 94 Thermometer #: 6% If diH20 Temperature (" C) 2 1 
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