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Shev . BAQR
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Value 1. QA
Range 1@, 2
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1.99%5
1.997

QC fFasse
R, 1717
1@, Ad

Mo2asa
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5. 137
L216
. 3084

QC Pass
5. QG
14, @&

Fd3404
pPRm
L9719
LB@EL1
L1165

- 727
L9711

GC Pass
1. @@
1@, QG

P2

Bel3l32
Bpm
9991
. D3R
. BE90

. 995859
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B
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16, Q&
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3Q.
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1., @

Selld
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5. Aag
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.1
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. BIETE

C Pace
a3, Qi
1. BG4

NaS&a89
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Q4R 44
. @7
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Analysis Report QC Standard @8/11/@3 1@:34:34 AM page &
Unite %R ppn ppm ppm ppm PEm ppm
Avge 99.61 5. 144 5. 141 4,975 4.87& S. 128 4. 909
SDev - 12 219 . &1l4a . QAR . DG oy 1Y e . QG
%RSD 1213 . 3638 . 2777 . QAZ4 . 11260 L D649 - DMAZ
H1 99,53 S5.@091 5. 151 4.976 4.876 S. 131 4. 989
#E 99, 7@ 5.117 5. 138 4,975 4, 868 5. 126 4.90%
Evvors NOCHECK NOCHECH NOCHECK QC Fass Q¢ Fass G Pass ac Pass
Value g, L gn) 5. QR 5. QaR LT [ lr
Range 1@, @@ 1@, 2@ 1@, Q@ 1@, Q@
Elem SrH21 Th2837 Ti3349 T1i1908 U_ 4098 U 2924 W_=@7s
Units ppm ppm ppm ppm ppm ppm ppm
Rvge 4.988 . 9895 4, 89 5. 136 . 9568 4. 954 1.@a63
S5Dev . QG I 1747, 4] . Vi g . B LHLLS . BAS - @AY
ARSD . B846 . D499 . A158 . B24F 1.197 . 18559 - 1233
#1 4.991 . 9891 4. 808 5. 121 . 9649 4. 958 1.a6z
# 4.985 . 9898 4,81@ S. 151 . 2487 4. 950 1. @64
Evrors GC FPass aC Fass Q€ Fass aC Fass GC Pass aC Fass acC Fass
Value 5. QR 1. Qad S, QR 5. 20 1. Q@@ 5. A 1. Qa
Range 1@, 1@. 2 1, @ 1@, 2@ 1@, Q@ 1@, 1@, aa
Elem Y_371@ InZ@6s Zr 3496
Units ppn ppm ppm
fivge 4.949 1. 098 4. BER
SDewv . Qa7 . @l - B4
#“RSD . 1319 . B765 A7
#1 4.953 1.2a8 4. 847
£ Hhe 944 1. 847 4.852

Evrors OC Pass oC Fass oC Pass
Value 5. QAR 1. AQa 5. QAR
Range 1@, g 1@, af 1@. o
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Method: DAILYE

Run Time: @8/711/43
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Mode: CONC Corr.
Elem Ag3Esa
Unite pom
Avge . QA
SDev . DAAZ
“RED a1.7
#1 . QARG
Hz - QRAZ
Errores LC Pass
High . RASH
Low - o DASA
Elem Ca3179
Unites EEm
Avge -« BABE
Shev .17 17,
“ARED 11€. 8
#1 i . 17 1 17
Hi - QGG
Ervaore LEC FPass
High . ASHR
Low —. ASHA
Elem L.azo88
Unite ppm
Avge 741 1 Y
SDev . QR4
#»RED 83, 32
#1 21721 by
i - HART
Evrvroare LC Pass
High i bty
l.ow o AR
Elem NiZ31lé
Units pRm
fivge —. G319
Shev . ARG
“RED 48. 24
#1 - A@LZ
iz -, QRS
Ervrore LLC Pass
High . Q@SR
lLow - QARG

Elem

Sodell

Blank

Sample Mame:

1@: 32 36

Factor:

A13088

ppm

- DRASE
L QRS

2. T3

- . QA4
- . BABE

LC Pass
. AS00
- o QSR

CdEEe
ppm

. QRO
. QR
414.@

o

- BARS
—. DAl

LC Pacss
. AASH
- . AQASA

Li&7@a7
ppm

. 2a@

. R

54, 57

i 1ty b
. aaal

LC Fass
. BASH
-, AT

F_17882
pRm

. QB3

. @133

39%.9

H. @124

-, QAE9
I.C Fass
. Q1R

- A1AA

196@/1

Sample

As 1890
pRm

. aea7

. QP04

126, 3

- BARY
17, 3 RCd

LC Pass
. BAEG
-, DRSS

CoZz86
prpm

o QERE
1 o

47.2

- QAN
- QBA9

L.C Pass
. AT
- o DASA

MgE79@

pEm

~. Q216
. QA7@

451.5

. R34
—. DA6S

LEC Pass
« AS00
- . ASAR

NOCHECK

196@/2

ich/cob

010357

BELL/A3 123706 AM

- B34
. Q@95

L.C Pase
ik riinl
- DEAQR

Cre677
ppm

. QRDS

. Q@R

41,06

. DARE
. QG

L.C Pass
. QAS@
- BAGR

MneS76

Ppm

R 741717 B
. AARQR

L -
I35, 3@

— . A
— o QAR

LC Pass
. BASH
- QASGR

NOCHECK

5is881

Operator:

Bafd934
ppm

. Gz

. ARl

G4, 24

- AR
il R

LC FPacse
. QATA
- o CHAGE

Cu3z47
FErm

-, QOB
pvininl]
16. 69

R AL
~ . BDAE

L.C Pass
. AASA
- . QASR

MoSQed
ppm

. QB4R

. Q@@L

3. 131

. BA39
v ]

LC Pass
« BASH
- o DRGSR

Fd3404
ppm

. DBRE

g

255, 1

. QI3
— o AQAE

L.C FPass
. AAGH
- DAEA

FhEo@

Be313@
ppm

. BA@R
. DRER
139.3

- QAR
« QBGR

LEC Passe
. QATH
o DHASH

Fel2714

pEm

- QO
LR85

469. 5

P 17
~. @17

LC Pass
« OEEGR
o Q2SR

Na3Z3az
Ppm
H. 125
. QB2

d
65, 3

[ R AY IR

H. 1841
H. 2678

LE High
. ASQE
- BEOE

51820
ppm

L. @i@d
. QRS
2. 03

—. QR87
L—. @116

L.C Low
Y 5§ Y
—. Q1 AG

Sel96

page

. QA6
Lo QQGE

LC Pase
. AASE
- ASA

H_7664
ppm

. DRSS
L2116
330. @

LAL17
-, QRLT

L.C Fass
. 1 QQ@
—-. 1@

NaS8&9
ppm

. QA7 4
. QRE4

32.65

. BAET
L7291

LC Pacss
. AS0n
. ASQR

ShERes
ppm

. QRS

. BR3S

1939,

. iR
. 2

o -~d
o

7]
LC FPacse
. Q13

—. A1

81899

i



Analysis

Units
Avige
SDhev
%RED

Evvrors
High
L.ow

Elem
Units
Avge
SDev
*RSD

#1
#=

Errors
High
l.ow

Elem
Units
RAvge
SDev
%RED

Evrors
High
L.ow

Report

%R

99,25
1.97

1.988

97.86
193, 6

NOCHECH

Sra4Els
ppm

. DaR1

. B3

131.3

. Qe
. QAR

LC FPass
i i bt
- . QAAGH

Y _371@
ppm
17 v B
. RAG
64,93

- PG
« QU

LEC Fass
Jviiv tat]
- QARG

Rlank Sample

ppm
. 3Rz
. Qa3E

152.5

o DRBE
. D043

NOCHECH

ThB37
ppm

- BORE
. Q@18

865, 9

. BALA
-, QA1 4H

L.C Fass
. 2103
- @3

InS@6s
ppm

- DRRT
. DRGE

7.671

~ o QPG
— . QDAS

LC Pass
. QRASR
- o BASH

ppm
o QD

7l B
&@3.8

. QGA8
-, QALE

MNOCHECK

Ti3349
ppm

. QRGR

. QRO

39. 16

. QAR
. AR

I.C Pass
« RATA
- o BASH

Zv3496

ppm

- o ARG
. BAQZ

=29.76

- . QGBRT
—. QARG

LC Pass
. BAEGH
-, QAS@

R8/11/@3 1@:37:06

ppm
- Q@13

L2318
136.9

~. DRG
- ARG

I.C FPass
. A1AQ
o 1A

Ti1948
ppn

. AA34
. QQG8

24. 59

. 20e8
. DRLQ

L.C Pass
. Q1A
-, A10@

ppm
. BRAS
. 2Ra

1z, 82

» QRS
- BGRT

LC Pass
. A3
—. QAZA

U_425@
ppm

. QRE3
LRELE

337. 4

LA212

~. QABT7

L.C Pass
. 122
-, 1 QAG

01035

M

ppm
. DRDE
. Q@21
23.97

. DOAS
» QA6

LC Fass
. QASA
- QAGA

V_Z924

ppm

- QRR3
. QRS

54, 36

~ . QAR
- . DAL

L.C Pass
. QAT
— . ASA

page

ppm

- QRS
. DR

430, &

. QR
- QA19

LC Fass
« BASD
— . QASA

W_2a79
ppm

. BRLE
L Q@14
34, 32

. QASo

. QA3

LG Pass
. DLQOR
—. @133

i1



Analysis

Int3td
Mode
Elem
Wavlen
Rvge
SDevw
#RSD

Report

1
*Counts
Sc

361, 384
876870
17444, 32
1.989386

864535
289203

Blank Sample

Time

1 Q2GR
. QQRDQDG
. BRARAQQ

1 QG
1 Q@

NOTUSED

010359

Q8/11/43 1@:37:%6 AM

4
NOTUSED

P

MOTUSED

&
NOTUSED



Aralysis

Report

Method: DAILYE

Run Time:
Comment:

Mode s CONC

Elem
tnits
Avge
Shev
#“RED

Elen
tnits
RAvge
SDev
“RSD

Elem
Unitse
fivge
Shev
%RSD

#1
#iz

Elem
tnits
Avge
SDev
wRED

Elem
tnits
Avge
SDev
*RSD

#1
#Z

Elem
Units
RAvge
SDev
*RSBD

28/11 /43

Ag3e8@
opn

- QAR
. Q4

a5, 8

- QA2
- o QGGG

Ca3179
ppm

. @333
. DAY
1.328

. B328

- R33E

Lazo8a

ppm

- . QARG
. QRARE

6. 36

- QRAT
- QAN

NiZ316

ppm

— DAL
. Q@@

15,17

~. BB
~ o DDA

Bc3613
%R
94,65
.39
. BEA5S

95, @6
94,23

Sra21s
ppm

. RS
. DGR
7.667

. BNRY
. DA

Corr.

610360
@a/11/Q3 1@:41:47 AM

Sample Mame: pbw-HilWl pgSa--154 Operator:
1:37:18

Factor: 1

13088 51890 B 2496 Bas 34 Be3130
ppm PR pm pRm pRm
. D134 - PRBE . QREE . DRRE . QRBG
. QAL 7 L BB33 . QA . DR . DRDQ
12,87 S53%, 3 1. 734 3. 608 12, 3
La1Es - QBZY . QA1 . AR . QRRR
. 0146 L Q@17 . QBB3 . QRS . DRBR
Cdzes CoZz86 Cra677 Cu3a4s7 Fe2714
ppm ppm ppm ppm ppm
~. BRR1 - BORT . QA6 . PIADE . BRAG
. QORE . QORS . ARQ7 . QR .@118
153, 5 68,98 112.8 5, 886 146, @
—. PR - Q@1 .20l . DRRS LB164
. DRDR -, RRRZ . Q@1 . DRBE - QRR3
Li&7@a7 MgE79a MREST76 MoZR2@ NaIZos
ppm ppm pRm pRm ppm
. BOOR L2193 . QRQE . QREQ La114
. QO . DR . . DRRE . D458
2R3, . 6659 55, 71 5.413 4Rs. 2
. QR . 2194 . BRA3 . PREE . 0438
- QRGR . @198 . DB . Q219 —. QE1@
p_1782 ZE3/1 zeas/se PA3404 5 1820
ppm ppm ppm ppm ppm
. QR9E - AR - RODE -, QP28 -, QA58
. QR4S LQRLE . QB19 . QOR4 . QRE4
49,13 79.91 307. 3 55, 61 41.66
L DLEL - BORE - QRER - @011 - Q@41
. DRER - QRE3 R ~, BRAS - QRTS
196@/1 1960/ 5iz881 FhEs Sel96
ppm ppm pRm ppm ppm
. QB36 . DORE . BLES - QRR9 . Q@17
. QR4S . DRAY . QA3 . PRAY9 . B2
183, 4 116.7 &.798 98. @@ 120, 6
. DRRS . 2Q@1 . Q443 - 015 . QB3
. Q68 . QD14 . 34886 -, QRR3 . QREE
Tha837 Ti3349 Ti1908 U_4092 V_2984
ppm ppm ppm ppm ppm
. 228 . PAR8 —-. O16 - PASE9 . DAQR
. QB1E . BRQR . QA7 . RASR . QR
208, 5 3. 375 43, @1 84. 88 asz, a
. 219 . BOAS - BBLE - BOE4 —. 2R
- QOR4 . BOAT . QRE - R9S . DA

pane

BiZEs

ppm

. BRE Y
. Q@E3

2680,

- QR4
. BAEE

K_7664
pRm

L2197
. D105
=3, 43

o

- @
. R

T3 .

~§ g
=

'

r

NaS889
gy adi]

. Q104
L2018
17. 4@

.5 & Wy
. QA9 1

ShEQE
ppm

. BOAT
.y
a6, =8

- DTG
vl b

5n 1899
ppm

. 2014
. @@z

142. 3

Y Lritcd s
-~ o DQDG

W_2@a79
ppm

. 2221

. QRRs

17. 41

AR E
. BRLE



fAnalysis

Elem
Units
Avge
SDev
%RED

Intstd
Mode
Elem
Wavlien
Avge
SDhev
“R&D

#1
#z

Repart

Y_371@
ppm

. QR

. DAQG

. GA54

. Q2R
. DR

i
*#Counte
Sc

361, 384
azeazz
5154, 849
L B1E440S

ae7
577

-
WA

asz9
83z

INSR6E
pRm

. @@l
. BRRZ
17. 76

QBL
3313

Y

Time

1a2@a
. DADDARR
. DQARADARG

1 Q@R
1@QaG

Zr3496
ppm
— o QPRAT

» DO

3. 368

- . QA7

010361

B8/ 11 /83 1@:41:47 AM

4
NOTUSED

NOTUSED

&
NO

TUSED

page

-
NOTUSED



010362

Analysis Report @Za/11/03 1@:46:38 AM pane

Method: DRILYE Sample Name: lcsw-H11Wl Operator:
Fun Time: @8/11/83 12:41:355

Comment:

Mode: CONC Corvr. Factor: 1}

Elem Ag3Eea n13e8s As1890 B_2496 Ba4934 Be313@ BRiZ23a
Unite prm ppm prm pEm ppm PR Fpm
Avge . Q539 1.996 2. 054 . RBEE . 061 2 17 17, 2N
SDewv . QAR3 . QA L@l LQALE . QRS . QAR . DARS
“RED . 6949 . 1as7 « 5490 24,10 L2628 . 12DE 12,59
#1 . DEAT7 1.99%5 g . QA7 4 2. Q57 LB -~ . QRZE
#z CASLE 1.998 2. 04 . BRSE e 1% LASLR - BRLE
Elem Cal3t79 CAdEE6S Co2z86 Cra67?7 Culza7 Fel714 K_7&64
Units ppm ppm ppm ppm ppm ppm ppm
Avge 2o, 2 LAELT7 511 L2033 L2563 1,185 16. 8@
SDev . B4 . QA4 . Qa8 . Rl . QR i 1t . D
%RED L2247 L TETH . 1558 . Q268 L2484 . 1687 . EE9E
#1 R, 05 QSR L5185 . 2Q3E . 2559 1. 106 16.78
B 19.99 L@51s L5116 L 2B3E3 L2568 1.104 16.83
Elem La3988 Li&7@7 Mg=7o@ Mn2S76 MoZ@az@ Na33as NaS889
Units pRm ppm pRm ppm ppm ppm ppm
Avge -, AQDS . QAT 2. 25 L5152 . QARG 17.9@ 25,67
SDev . QARR . QAR . QR . PR . QRQ4 =t . @8
“RSD 3. 235 o, ah . QA%9 . QIEE 1@z, 8 1.411 . 3015
#1 -, QQRS . QR4 2@, 2 L5153 . DABE 18. @7 25, 68
i -, QRAS . DARE & .gs L5151 . 2@l 17.7& 25.73
Elem MiZ316e Po178s ZEa3/1 ZER3a/E Fd34@4 5_182@ BhI@68
Units ppm ppm ppm ppm ppm ppm pRm
Avge . SRHAS -, @11 . SR . SR . QRR8 . QA9 . HO5@
SDev L QBES . QASE . QRaz7 . QBDY . QRE7 . 2011 . AL3
%RBD L4514 456, 4 . 5459 . Q782 355, 2 6@, 56 L E2EES
#1 . SR69 . BREE . S0 . S@a . BBET . BBET . A958
#e LEL@ -, Q@48 . 4988 . SORQ6 -, QALE L@ 4541
Elem ScI613 196@/1 1960/ 5126881 FhEsa Sei19%6 En1899
Units %R ppm Pm ppn pm Frm PEmn
Avge 93, 38 2. 078 Z.078 L D534 . SRS 2,078 . QQQ9
SDev 1. 2@ . @29 . QAs . Qa3 . QARG . Q@6 . QRS
“RSD 1. 282 1. 408 . B35S 9.861 . 1896 L3185 128, 3
#1 92,53 Z.298 3 @7 . Q497 . 5008 Z.a8a . BRQE
#e 94, & 2.057 @81 L @571 . 4598 2073 .17, 3 4
Elem Sr431s Tha837 Ti3349 T11908 U_409@ U _E924 W_2a79
Units ppn ppm ppm ppm ppm ppm ppm
Avge 4.@31 -, @135 . QOO 2,287 -, A3 . 5100 . ARG
GDev . QR .. B e . Q@A . RS . QAEE . Qaal . Q@
%“RSD . R4 8.741 16.65 LE371 7.277 LRELS 14. @2
Bl 4,031 - BLhh . QAR9 . 084 -, @381 . S@99 . DARE

#iz 4,231 - B127 . QRAT7 2. 091 o B34 4 - 51080 . QT



Analysis

Elem
Units
Avge
S5Dev
%RSD

IntsStd
Mode
Elem
Wavien
Avge
SDev
#“RSD

Report

Y_371@

ppm

— QAR
. DRR 1
166. 6

. QRQR
- DDA

1
*Counts
Sc

361. 384
824978
1@591., a5
1.283797

817489
832467

InZRes
ppm
L5160
.17, 83
. 3748

. 3163

. S31E7

Wt

n

1aQQR
. QRADGRG
. QAQQHRGD

122000
1aad

Zv-3496
ppm

- . QRQAE
v 17071 23
105, &

- BOG1
—. DR1A

-

NOTUSED

010363

N8/11/23 1Q:46:28 AM

4
NOTUSED

NOTUSED

&
NOTUSED

page

-
NOTUSED



fAnalysis

Report

Method: DAILYE

Run Times:
Comment s

Mode: CONMC

Elem
Units
RAvge
SDev
“RSD

Elem
Units
RAvge
SDev
“RED

Elem
Unite
Avge
SDhev
#»RSD

Elem
Units
RAvge
SDev
“RED

Elem
thite
fivge
Shew
“RED

Elem
Units
Avge
SDev
%RSD

a8/11 /703

. 2487
. G438

Ca3179
ppm
312.@
.1
. @192

31z.@
311.9

La3o8a
ppm

- QRS
. QDG

8. a@

—. QA8
—. a1l

NiZ316
ppm

. 4974

. Qa1

L B3T3

. 4996

. 4952

Sc3613
%R
91.62
.73
. 7927

92.13
91.1a4

Sra21s
ppm

4,339
.23
. B78e

4., A37
4, G411

Corv.

Sample Mame:

194648
Factor: 1

A13088

ppm

2. 103
. DRE

. 2906

. 107
. 398

CAZ2es
ppm

. ASDE
. QAR
L B166

. ASa6
. AERE

Li67@7

ppm

- QRE9
. QAR
1.145

—. QA9
~ o ABE9

F_1782
pEm

. D287

. QR84

30, @3

i eedn
. B339

196@/1
pRm
2176
. DA
. 4186

2. 182
69

.1

Thz837
ppm

—. 2141
Y I teded
15.76

- B1SE6

- B1ES

Az 1894
ppm

2. D67
Ny 17, 1Y

. 1838

2. 064
2278

Co2z86
ppm

. 3069
AL E
. 2532
. Sa78
« S@E6RQ

M 79

==

2@, 46
. a1

Q732

196@/2
ppm

Z. 165
. QA3
. 1158

Ti3349
ppm

- QR4
. Q@@
18.65

. QQR4L
o DA

2IAC60s

010364

A8/11 /43 1@:51:09 A

B_2496
ppm

. 1698
. o012
L6876

. 1684
« 1700

Cra77
ppm

. 2@
. B@17
. 8342

P
=7 Ry

. 1999

MRES76
ppm

. 5@81

. Q@1

L QEES

. SR8
. 5082

ZEQB/E
ppm

. 5089

. QOE4

. 4820

- S106
. SR7Y

512881
ppm

. 4982

. Q2@

. BEZ6

. 4981
. 4983

Ti1908
Ppm

2. 121
. QaE
. @933

=

pd

.

i

.1
. 1

fid g

Ba4934

ppm

=, 785
. DR
. BR7 R

2. 783
. 784

Cu3aa7
ppm

LEE1T
. QRaE
. DEE

2616
L2618

MoESAEn
ppm

. D@28

. QPR3

37.83

. QRALG
. QARE

FA3404
ppm

. Q@28
. Qs
7R, 7S

. AL h
. B4 3

FhEEn
pRm

. SA7 4
. Q3

. SB35

I

» SRS3

U_4a9a
ppm

- B33
. Qe 1

25, 1@

. BZ6E6
—. 3381

Operator:

Be3l3n
pRm

. B4ES

. DA

. 369

. 2488
. 2488

Fel2714
ppm

1. 128
. a1

L1178

1.129
1.1@7

NaZiZaz
ppm
78.13
. a8
. 1@A36

78.19
78. 08

5 1820
ppm

. 1336
. QD16

1.235

1324
« 1347

) i

Sel196
ppm
. 169
. DAS
2173

Sh@ed
Ppm
4994
. 2Bz 8

. DeSd

. SR 4L
- 4975

Sn1899
ppm

. QB @

. D214

137.7

- BAZG
-~ QDGR

W_2a79
ppm

. DRSS

. QB3

Sz.21

. BABGR
. A7



RFnalysis

Elem
Units
Avge
SDev
%RSD

IntStd
Mode
Elem
Wavlen
RAvge
SDev
“RED

#1
He

Report

Y_371@

ppm

~. DOR3
. QAR

4,247

—. QRQ3
—. BAA3

i
*Counts
Sc

361. 384
8@9458
6395, 781
. 7901886

81393
8R4 885

InER6es
ppm
LBE1E
. QADs
LDET3

. 6209

L8210

Time

12@2
vt rtradvi . 17
. ARQQAQD

1 Q@G
1aa@a

3 4

NOTUSED

a8/11/@a3

NOTUSED

010365

1@0:51:49 AM

&

NOTUSED

page &

-
MOTUSED



010366
fAnalysis Report DE/11/703 12:535:51 AM page

Method: DRILYE Sample Mame:
Fun Time: A3/11/843 1@:31:21
Comment 3

Mode s CONC Corr. Factor: 1

1\
L
]
£
~Jd
b

Opevrstar:

Elem A 3280 A1308 As189Q B_2496 Ba4934 Be313@ RiZaze
Units ppm ppm =i=d ppm pEm prm Ppm
Avge —-. QARG - Q16 L3 . 1026 . 4256 . @@l -, QRF7
SDew L QAL . Q@49 . DAl . BAB3 L BALA . QAQA . DQRE
“ARSD 161. 4 299,7 4,141 . EBOE . 24473 27.71 17.47
#1 -, Q@13 ~. Q@51 . QA3 . 1224 . 4248 . QA - QABE
H Tl 5 ) . BRLs . QAR . 1aEs L HEES . BB -, QULHE
Elem Cal3i79 Cdazes Co&286 CraEe77 Cul3za7 Fel714 K_7664
Units ppm ppm ppm ppm ppm ppm ppm
Avge 291.9 . AR -~ QALE 1 . AQ94 . B1Q6 2. 986
SDev A . QRR3 . QQA4 . .1, Jed . DQAT . DASE LB
%RED L1272 421.9 33. 7@ 19. 24 3,185 52, A2 L7160
#1 291, 7 . QQR3 - QAL . Q@LE . BA9E L BLAS 2,971
#z 298, 2 - AR - . QARQ . RRALE . Qa9 . AREE 3. 0@
Elem La3988 Lie7@a7 Mpa79@ MnaS76 MoZ@azd Na3IZ@z NaS889
Units ppm ppm ppm ppm ppm ppm ppm
Avge —-. Q@11 - QAR L1677 . BARO . QABE 49, 52 71.65
SDhev L@t . Q@GR . DAES . QARG b Tn by . 46 .23
“RSD 9&. 44 . 1466 15. 05 Z. 756 57. 7S L9354 . 327
#1 - @A19 —-. BRA3Q L3185 . BARY 1,17, 1 49,19 71.48
#Z - . QR —-. Q@AZQ . Q1SR . Q3o . QR0 49, 84 71.81
Elem Nig3te P_1782 ZE@3/1 ge@as/se Fd3404 5 1823 Sha@6s
Units ppn ppm ppm pRm ppm ppm ppm
Avge Q@13 . DBE4L6 ~. BRAG L2018 . BRR4 . 838 -, QRE9
SDev . B 0 3 . QAT . D@AS .17 . @7 . QER4L
%RSD a.8a3 4, 252 270. @ 49,53 HLAQ, S a. 486 18,67
#1 . BRLE . BE39 . QB8 . QREH -, QRDE . a788 - QQET
#2 LQR13 . BE54 - QAT L QBLE . BR1LE . 2888 - QA3
Elem Se36iE 1963/1 1960/ 5i2881 Fhaad Hel96 8n1899%
Units %R ppm ppm pm ppm ppm Pppm
Avge 95, 32 . QRASS -. QAZ4L L4168 . QARG - . QB 17,3 et
SDev .41 . R4 . B2 . QRE3 LAY . QARG LRALs
“RSD . HESR 76. 87 &1, 44 1.515 157. 4 « 3738 116.9
#1 95. 61 . QRS -, Q@19 L4124 . BR19 - QDG . DORE
#2 9%, @3 . Res . Q49 L A213 . QAGL - QABH . az3
Elem Sr415 Thz837 Ti3349 T119@8 U_4@9a V2984 W_Ea7s
Units ppm ppm pp® ppm ppm ppm ppm
fivge @518 ~. QRAR3 ~-. BRRQ4 . DQAE -, QA37 . BRRl L Q1S
SDev . DR . QAZ3 . QBRG . QA6 .@1Es . QO DB
%RED . 1082 1@39. 3. 682 L4, 4 349.7 31.38 74,41
#1 L3518 . DR -~ . QQRL .17, Fe A b . Qg . AR

Hiz2 - A5E17 ~ o PHAZE o A4 —« B@ELE . QAT 4 lvin g . RAEE



Analysic

Elem
tnits
Rvge
Shev
*»RED

IntStd
Mode
Elem
Wavlen
RAvge
SDev
“RSD

#1
Eir=4

Report

Y_371@

ppm

. BRD4G
. QQQR

2. 1@3

- . QA4
- o QHAAL

1
*Counts
S

361. 384
842812
3620, 387
- HE99175

844672

839452

InZes
ppm

. Q948
Y, 17,17, KA
29T

. A9 46
. BITR

o

Time

1 Q2aa
. BRARQRAR
« BRADDADG

1 Q2@
1 @

010367

Ba/11/43 1@:55:51 AM

4
NOTUSED

NOTUSED

123
NOTUSED

-

NOTUSED

page

fii



010368

Analysis Report QE/11/743 11:@@:32 AM page

Method: DAILYE Sample Mame: ZZ@Z7@ dfig Operator:
Run Time: @G8/11/Q3 1@:56 02

Comment:

Mode: CONC Corr. Factor: 1

Elem Ag3zaa A13a82 As189@ B_&496 Ba4934 Belli30 BizZ3a
Unite ppm ppm ppm ppm ppm ppm ppm
Avge - Q@A3 . Ba99 . Qats - B137 « L3R i Ugrtv] . BA88
SDev . 1riv Ry . QAES A3 . QQAL . AR . AR v 1r g
“RSD 93. 49 24,83 7. 16 2. 788 . 2254 S, 36 . 35
#1 ~. QAR . GBI . A7 . B134 . Q435 . DAQR —. B1A7
B - QGR1 .17 . AR ;3 R . Q429 . DD o BAED
Elenm Ca3l79 Cdzzes Cozz86a Cra6a77 Cul3za7 Fez2714 K 7664
Units ppm ppm ppm ppm ppm ppm ppm
Avge 29. 84 R . 1, 1 —. QA2 — . QQQA . BALE . BA3E . 1945
SDewv L83 . RAQGR » QG v 1t ey . V0, JeA . DRSS . BA9E
“RSD - @973 43.18 31. 45 1238. 15. 49 152.7 5. Q46
#1 9. 82 o QAR - . QA1 4 . QAR « A1 4 . QHAZ . 1837
#& 29.87 ~ . DHADA -~ o QAG9 —. QA3 L B8 . AT 4 L1973
Elem L.a3988 Lia7a7 MgE79@ Mn2S76 MoZ@zg NaIZ3az MNaS889
Units Pem pRm Prpm PEm ppm ppm PEm
Avge 474721 2) « BRA9 L2161 » QD@L . DART 3. 9@7 5. 321
S5Dev . QBRA . @RRl .13 R - QA . QAR . @18 LAz
%“RSD F.962 8. 665 9. 45¢& 8.517 18. 44 . 4539 . 2308
#1 —. QARG . DAL »RLTE » QBAS . QGR8 3.894 5. 33@
#= o BOARE . QB9 . BLSR . 17, v, - BARE 3.919 50313
Elem NiZ316 1785z 2R3/l 2R3/ Fui3qns 5_182a ShZeed
Units ppm ppm ppm ppm ppm ppm ppm
fAvge -~ o QDR . B ) . DADG it 17 b —o Q21 LA141 L AA3E
SDev . Q@ . 2a47 . QRS54 L BBLS 1.5 ) L B1a8 . Qa9
%“RED 527.9 3. 88 1388@. =9@. 7 67.97 76,62 86. 60
#1 . QAR . 0129 . BA39 DAL —. QAZ1 . BRES . QAS4H
#2 L AR LRLTS —. QAZA - ARAG -, QAL - BZ17 LBRL3E
Elem Sc3613 156@a/1 196@/2 5iz2881 Fhaza Sel196 5n1895
Units %*R pom ppm pRpm ppm ppm ppm
Avge 9%5. 65 . 1Y; b . BORAT7 . asa v v [ 8 . A7 - BA1E
SDew 43 LRA13 . AL7 . BA3E . 2AZa . QDAT v 17, {735
#“RSD « 4449 34 . 56 227G 4, @7@ 749, @ 4. 47 =9.21
#1 9%, 95 . BALE - . QAR . 836 . A4 . RALE —. Q@14
2 9%. 3% il e « B9 . A886 . Q@LE I 172 b o GHAAD
Elem Srazls Tha837 Ti3349 Tii9@8 U_429¢ Y 2984 W_2@a79
Units ppm ppm ppm ppm ppm ppm ppm
RAvge e ~ o BOAL . BN ~. DALE il viesd . QAL 7 g By
SDewv - NAQG . Q3 . QAL i1 5 B . B84 . AR BB
“RSD . 1282 232. @ 2. 95 28. 84 3621 49,85 96.17
#1 . BAT4 ~ . Q@O4 . QARG - B@AIT . 68 . Banl . Bz

#= . RAS4 . DAL . ROA4 o BASE —. @AE . 1t 1 20



010369

fAinalysis Report QB/11/a3 11:04:32 AM page

Elem Y _371@ InZRas Zv3496
tUnits ppm ppm ppm

RAvge - o DD . D129 - . BQRAT
SDewv . QQDR . Qa1 . Baal

%“RSD 2Rl 25 1.171 13.67

#1 . QAR . A108 —. BQG8

e - o QD .2a11a - . AQAE

IntStd 1 ey 3 4 S & 7
Mode *Counts Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED
= lem SC‘ - R PO U P U,
Wavlen 361,384 e - - - . e
Rvge 845048 1aaad o i e - e
SDev 3782. 314 . QDQDAQGE -~ o i e -
*RSD - 4475860 | QDQQQDGE - o - — e
#1 B4TTE2 1 Q@@ —— - - - e
# 842373 1@a2@ b e - e e



Analysis

Report

Method: DRILYE

Run Time:
Comment :

Mode s CONC

Elem
tnite
Rvge
SDew
%“RSD

Elem
tnits
Rvne
SDev
“RSD

Elem
Units
Avge
SDev
#RED

Elem
Units
fAvge
SDev
%#RED

Elem
Units
Avge
SDev
“RSD

Elem
Units
Rvge
SDewv
“RSD

a8/ /a3

Ag328e

pRm

- BORT
. BRDE

a1, 21

—. QA3
—. Q11

Ca3179
ppm
79. 46
.21
LaLas

79. 47
79. 46

LaZ988
ppm

- QDD
. BORY

61,73

-~ o QA4
- . Q@A

NiZ316
ppm

. D233
. QARG
16. 44

. QB37
» D29

Sc3613
%R
97.@7
.25
. E544

96. 9@
97.2%

Sr421%s
ppm

. @192

. @@

L2875

319G
. 8185

Corr.

Sample Mame:
11:02:43

Factor:

A13082

ppm

- DODE
. @034

536. @

L2318
-, QA3

CdEes

ppm

- Q@@L
. PR

346. 2

. QAR
- o DO

196@/1
ppm

. DRBHG
.Q@1e
0. 57

. QA48
. BAEN

ThE837
ppm

- QAR
. AR

45835,

—. Q14
. DAL 4

Rsl189a

pRm

R 7 17, 17,
1 B S

Z69. 4

- GRS
~o BA1S

CoZzbe
ppm

. Q@11

. DRDE

57.87

v, 3 S
. ARG

MgE79@
ppm

. BEET

. QA3

5.913

- B243

LBE1E

196@/8
ppm

- B@E1
. Q@3
108. 8

- . QAT
—. QGZT7

Ti3349
ppm

. Q@a7
. DOQR

5. 259

. QAG7
~ ROA7

Z3a279

010370

Ba/11/03 11:05:13 AM

B_2496
ppm
LolEE
L Q@13
12,91

» @131
0 e

Cra677
ppm

. BR4 1

. QPR

7. 603

. Q@39
. QRae3

MnaS76
Ppm

. AS1E
. DAY
. 2884

. QASE
. QAS3

Siz881

147. 4

. QAL
- QRRR

Ba4934
Piam

. A159

. DAy

6344

-B160
L1159

Cu3za7
ppm
it g
. Qaas
1@, 37

- QATS
. BR87

MoZ@aIg
ppm

» QRN

. BARE

454, 3

. BQRa
- . QG4

Pad34a4
ppm

—. QA31
QAL s

HiA, B6

—. QA
—o G041

FhEsn
pRm

. QASE
. Q228
14,87

. QASS
i B

U_4@9@
ppm

—-. Q@18
. @78

435, 2

. BATT
—. QAT3

Opevrator:

Be3il3@
ppm

. BARQG
. ARAR
Zebh, @

- . QHAGE
- QARG

FeZ2714
ppm
LRl
. Qs 4
4, 2@

- A14E
» 79

Na330s
ppm
19,19
. @9
. ATET

19,13
19. 26

V_Z924
ppm

. Q@@

. QRS

495, 5

-~ o QAAZ
. QA4

BigE3e

ppm

- P@1E
. a@EE
18@. 2

~. PAEE
. ARz

K_7664
ppm

. 285
L B1ES
5. 403

37

U

. 219

T
=3 e

NaSaa9
prpm
27. 16
. BE
L BT78E

=7.15

&7. 18

ShIQes
ppm

. poa1

. QaL7

4283,

. QAT
- PBAZE

5n1899
ppm

. QQR7
. Q@13

182.5

- QA
L QRle

W_Ea79
ppm

. DOES
. DODS
19. @7

~ QB9
. BRI



finalysis

Elem
Units
RAvge
SDev
%“RBD

IntStd
Mode
Elem
Wavlen
Avge
Shev
“RSD

Report

Y_371@

ppm

~. Q@RE
. Q@@

43,43

—. QAR
o AT

1
*Counte
Sc

361. 384
857541
2167.990
2528146

a56a8
859074

Time

1 Qi
. ARG
. QRQQQQG

1 2GG
1 @aGaa

Zr3496

ppm

- QRAY
. QRD4

45, 81

. RALE
—. QARG

NOTUSED

010371

B8/11/703 11:@5:13 AM

4
NOTUSED

5

NOTUSED

&
NOTUSED

page

-
NOTUSED



fnalysis

Report

Method: DRILYEZ

Run Time:
Comment :

Mode: CONC

Elem
Units
Avge
SDev
4“RED

Elem
Units
RAvge
SDev
%R3D

Elem
Units
fAivge
SDev
%RSD

Elem
Units
Rvge
SDhev
%“RED

Elem
Units
fAvge
SDev
“RED

Elem
Units
fAvge
SDev
%RSD

H1
#Z

@8/ 11 /23

Ag3eea

ppm

- QOO
. BRR4

72,90

. QARS8
-~ o QDA

Ca3l79
ppm
37.88
. B4
. D95

A7. 86
37.91

La3984a
pEm

- ARG
68. 45

. AL
— . QA4

NiZ316
ppm

. a1E
. QRRE
13. 24

LBRtl
L BA13

Sc3613

%R

96, 83
=

4

U Fl.'*

284

m

9. 64
97. a2

Sr4215S
ppn
LR143
. QA
. 5149

@14
»A143

Cormr.

Sample MName:

110525
Factors 1

Alzees
ppm

. Q@98

. PREY

29. 61

. QRA77
LB119

CdE2es
ppm

. DA

. BRRE

aas, @

- BRAE
—. GG

Li&7@a7

ppm

- Q031
. QRAG
L7373

-, Q@31
- QREE

F_17882
ppm

. DRER

. Q049

az. 78

i et
- A% 4

196@/1
ppm

. QRS
. BD34
65,71

. BRZ7
L BBTS

Th837
ppm

. @@

. QA3

28,97

LBALE
ialn e

=189
ppm

.18
Y 1r g R
79.72

- B2
. QQGQE

Co2a86
ppm

. BRBE

. QRAD

15,11

~ QAR
. 17,17, R

Mg=79a
ppm

. QA5

. Q2

42,12

. AR36
. QARG

2En3/1
ppm

. BRRa
. 314
175, @

- . BB
QA7

196@/2

ppm

- QD16
. QORE

39. 57

—. @@Ll
—. BAZR

Ti3349
ppm

. DR

. Q@@

9. 76

o DR
. tnin

D3REsE

i3

Ba3/11/@3 11:@

B 2496
ppm

L Q129

. QA3

L6143

L2128
. A1E0

Crae77
ppm

L QA3

. AAQQT

19.94

it e
. BR27

MRS 76
ppm

. Q238

. Q@A

2. 649

. BA37
- BB3E8

Y
U

2R3/
pm

R

L QALE
Y. B ]
145, @

R fed
. QR4

Diz8a1
ppm

. 7877
. BR38
. 488

. 7904
. 7852

T11908
ppm

- DRER
. BaLe

61.67

~. Q@11
-~ DA

Ba4934
ppm

. AR3E9

pRvilviiviy )

i. 348

. BA39
. QA3

Cu3za7
Rrpm

. QLG

. Q@R

1. 2@

i, )
. BR4L9

Mo2@aza
prpm

. QA4

. ARG

142, 3

. DAGa
R 17 17

3404
ppm

- DRE4
. BRRs

33.51

-« BAZA
-~ 218

FheoR
ppm

. 1
- QA6

45,83

. ) KaY
. B2A8

U_4a9@

Ppm

S . 17, TR
. RRAT77
171.5

» AL

010372

954 AM

Cperators

Re313@
ppm

. DO
. DA
3. 308

« QAR
. QAR

Fel2714

ppm

- AA2E
. 2381

313.8

—. BD84L
. QA3

a3za

3

(R Z

M
5.

qruw
nm s

. 8@7

T3S

m*ﬂ
LN

25.
[
Tu

S _18z0
ppm

. @811
. aa87
1@.73

. Q75@
@873

Sel96
ppm

. QR@7
. Qa7
104, 7

- QAR
L S

V_Z924
ppm

. RRR1

. Q@R

187. @

« AT
o QAR

page

BiZE30

ppm

- BAEG
L QRLE

48. 44

~. QALE
- BPI

ShER6a
ppm

LR01s
. aaLE
79.57

. Q023
. QOET7

Sn1899
Ppm

L GR18
. A4
139.3

. DR35S
. QAR

W_2@a79
ppm

. QR1E
. QRQQ7

55.23

- QNY7
. QAT



Analysis

Elem
Units
fAvge
SDev
#RSD

#1
#2

IntStd
Maode
Elem
Wavien
Avnge
Shev
“%“RED

Report

Y_371@
ppm

-, BOGE
. QRDD

5,512

. QG
. QDR

i
*Counte
So

361. 384
8ooa45z
2473, 459
2891406

53703
as7z@y

InZR6ez
ppm
LRT7ES
. AQRE
. 8061

LA7EL
. A729

HU

Time

1 @@
. QDD
vt radvdvidrav]

1 QG
1 @@

Z+3496
ppm

- QQR8
. QAR

5,172

—. QQAE
- QARG

Y

NOTUSED

4

010373

B8/11/@3 11:@9:54 AM

5

NOTUSED NOTUSED

&
NOTUSED

page

-
NOTUSED

o]



010374

Analyeis Report GC Standard @Ga/11/03 11:14:36 AM pane !
Method: DATLYE Sample Name: icov/cov Operator:
Fun Time: @8/11/83 11:1@:46
Comment
Mode s CONC Corr. Factor: 1
Elem Ag3z8@ Rl3a8z Rsl189a B 2496 Ba4934 Bel3lila BiZz3a
Units Pm prm Ppam ppm pm pom pm
Avge 98774 9.9a% 4. 886 4., 8% 9,893 . 9885 .94
SDev « BARG A1 v LB13 . B34 . QA8 . QA3
“%RSD LA917 1874 AT g 261 . B4A6 L ATEE . AE8A
#1 . 9767 9. 89& 4.893 4,796 9.891 . B389 4. 940
H . 978& 9,923 4,879 4.814 9. 896 . 9879 4,944
Errores QC Pass oC Pass QC Pase oC Pase RC Fase QC Pass QC FPase
Value 1. a4 1@, ag 5. QR 5. Q@@ 1@, aa 1. Qaa 5. Qo
Range 1@, @& 1@, aa 14, a4 1G4, @G 1. @a 1@, Q@ 14, Q@
Elem Ca3l79 CaEses Cozzbe Crae77 Cuizae7 Fez714 K_7664%9
Units ppm ppm PRm ppm ppm ppm ppm
Avge 19,54 . 9976 4.96%5 1.945 . QR 1@, a8 18,33
SDewv .21 . Q@17 . Rl . DRz . B2 « O . 04
“RSD Q3514 . 1678 . A1 89 . Q871 . G236 . Q378 . oS5
#1 19, 5@ . 9965 4. 966 1.944 = QDA 1@, da 18.29
Bz 19,81 . 9988 4,965 1.946 &Ll 1@, 48 18, 36
Errors OC Pass QC Fass GC Pass QC Fass G Pass QC FPass GC Pacse
Value =, Qd 1. Qg 5. @@ . QR = . Qe 1@, @& 2@, g
Range 14, ag 12, Q@ 1@, @@ 14, @ 14, @ 14, @@ 14, 2
Elem L.aisas Lia7@7 Moz 796 Mn2S76 MoZ@za Nai3az NaS889
Units ppm (=] =L Ppm ppm ppm ppm ppm
Avge 4.876 4. 823 19.74 1. @aS 5. 128 27.9% 4@, 43
SDhewv . AQ4 . DAY . a1 EY.1v B} . B19 16 gt
“RSD . 2879 LALER L B7SE L BT6RL . 37E4H G736 1143
#1 4.873 4. 824 19,73 1. QAS 5.095 27.84 Q4. 48
B 4. 879 4,823 19, 76 1. 286 S.1EE =8. a7 Qaa, 47
Ervors @QC Pass oC Pacss GC Passe QC FPass QC Pass QC Fass aC Fail
Value 5. Q@ G, aag o, QR 1. QGG 5. QA S@, ad 3@, Q@
Range 12, QR 1@, aa 14, @ 14, @@ 1@, Q& 1@, QG 16, Q@
Elem NizZ3ia F_178& =eEas/l oS/ E Fad 3404 g _18za Shiz@e s
Units ppm ppm ppm ppm ppRm ppm ppm
Avge 4. 839 5. 299 4,814 4,838 L9715 1.a1a . 9872
SDev . @Al . QA3 LRA1LA L R16 . QR19 . QAG . A3
“RSD L1 . BE3L « ed1l . S287 <191 . BLT7 . 5158
#1 4,838 S5.@97 4,817 4,827 . 970 1.@a1a . 9894
i 4. 839 S. 1@1 4., 8A3 4. 849 L 97ER 1. &9 . 9850
Errors GC Fass QC Pass NOCHECH NOCHECH GC PFPass oC RFass QC Fasc
Value 5. QAR 5. QA 1. Q@ 1. Qag 1. Qad
Range 1@, Qd 14, G 14, QA 14, Q4 14, G
Elem Be361E 196@/1 19601/ Sis881 FhEEd Selvde 51899



fAnalysis Report

Units
Avge
SDewv
%“RSD

Evvors
Value
Range

Elem
tUnits
Avge
SDev
%RBD

Evrors
Value
Range

Elem
Units
Rvge
SDev
WRSD

Evrors
Value
Range

%R

98.11
. a7

D764

98. 16
98. 4%

NOCHECH

Sra21s
ppm
4.991
. QRE
. @330

4,990
4,993

GC Fass
5. 3@
i@, aa

Y_371@
ppm
4,937
. ot
. D2HD

4,937
4.936

C PFase
5. QAQ
1@, aa

QC Standard

ppm
5. @78
La17

oy o o,

« 3339

5. @0
5. @66

NOCHECHK

Th2837
ppm

. 9824
. Q@28
LA773

- 9829
.2819

GC Fass
1. Q@@
1@, @2

InE06s
ppm

. 9896

Lo

. 1138

. 9888
. 3504

GC Pass
1. QA
1@, Q@

i)
R #
- e 3
O o T
IS B ol &1

b =

S.11@
S. 148

NOCHECH

Ti3349
ppm
4.798
. QS
. B345

4.797
4,799

G Fass
5. QAR
1@, a@

Zr3496

ppm

4. 869
. Q@R
. Q@33

4, 869
4. 869

C Fass
5. DQQ
1. @@

010375

B8/11/83 11:14:36 AM

ppm
4,96

. B36
. 1217

4. 966
4. 957

QC Fass
5. Q@A
14, A&

Ti1908
ppm

5. 105
. @15
. 3005

S, 094
S3.116

GC Fass
5. QAR
i@, 2@

GC Fass
=, QR
14, Q@

U_4092
ppm
L9651
. BDSE
. 8961

»9713
- 9090

GC Fass
1. A
1@, Q@

Ppm

5. 110
. @29

L1671

5. 183

. 116

GC Fass
5. QAR
14, @@

V_2924
ppm

4.919
. Qa7

oo oy ey,

« 1333

4.9249
4.914

oC FPass
5. QO
1@, @@

page

ppm
4. 862
. QA4
LBT743

4. 859
4. 864

GC PFass
5. QR
1&., a@
W_2a79

1,055



Analysis

IntStd
Mode
Elem
Wavlen
Avge
Shev
“RED

Report

1
*Counts
Sc

361. 384
L6684
679, 3296
. A7 84056

8671605
86zt

OC Standard

1 @aaa
. BRADAAG
« QQRQDQD

1 Q2@
1220

=

NOTUSED

010376

28/11/83 11:14:36 AM

4
NOTUSED

b

NOTUSED

&
NOTUSED

page

-
NOTUSED

rd



fAnalysis Report

Method: DRILYE

Fun Time:s

Comment:

Mode: CONC Corr.
Elem fAg3z28a
Unitse fadal
Avge - QQAZ
SDewv . QRS
“RED 147.3
#1 . AN
i - . QUARAT
Evrors LC Pass
High . QASRH
L.ow - o HASA
Elem Caldl79
Units ppm
Avge . BB 4
SDev . QAZA
ARSD 44,28
#1 . QAZA
H . QA5
Evrrars LEC Rass
High . BE0R
Low - QSRR
Elem L.azags
Units pom
fAvge — . QAT
SDev iR ]
“RSD 159.9
#1 . QAR
W -, QA1S
Errore LC Pass
High . QATH
L.ow — . DASA
Elem NiZ3ila
Units ppm
Avge ~ . QDG
Shev - QRAS
“RED Ta., 46
#1 - Q@1
e - ARG
Evvrors LC Fass
High . BAEGE
L.ow - o HASR
Elem Sciels

@as1L /A3

Blank Sample

Sample Name:
1121638

Factaor:

A13085

ppm

-, Q259
. QP64
108, @

—~. Q@14
~. Q134

LC Pass
. AS0G
- . SR

Cdeze
ppm

. QRQR
. QAR
141,

A

PR, 177 e
—. QA1

L.C Fass
. QATA
- QASH

Li67a7
ppm

. QRS
. BRRE
26. Q@

. Qa9
. Qa7

I.C Fass
. BASA
- QASA

F_1782
ppm

. QR3E

. AR16

48.78

. QAL 4

. @Az
LC Fass
. Q1aa

- Q1A

196@/1

As1890

ppm

~. Q@14
. QDR
1. 639

-, QAL 4
- AL

L.C Pass
. QATH
—. QASA

Co2aa
pRm

- DOAS
- QAT

39.16

—. QR4
o QQHT

LC Pass
« QAT
- o QAR

Mg 7o@

ppm

—. QAL E
. QRET
143, 3

-~ o DA
—. aRez

LC Pass
. AG503
- o DSAA

2ER3/ 1
ppm

. QDG
- QA
1856,

~. Q@A3
. BaGs

NOCHECK

196@/2

ich/oob

010377

AB/11/743 11:21:@8 A

B_Z496
ppm

. 279
. PR19
23,77

. A9
. AB6E6

LC Pass
«» QSRR
- o DGR

Cr8677
ppm
- DRBS

. QNG
66, 16

. QAA3
— . QRG8

L.C Fass
. BAGH
- QA5G

MNnEST76

ppm

-, QAR
. QAQR

o e
8. 532

— o QAN
—. QA

LC Pass
. QASR
- . QRS

EEQ3/E
ppm

. Q@@

. QRAa

7E. 56

. QALE
. QAAS

NOCHECK
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Ba4934
ppm

. B@@
. Q@R

S, 24

. QA
. adal

LC Fase
. BASH
-« DRGSR

Culza7
pm

- . QARG
. QAR
146. 2

» DR
- o QAT

L.C Pass
. QATA
- QAER

Moz
PPm

L BRGH 3

. QA

19. 84

. QL9
. QAZT7

LC Fass
. QSR
-, QRS

Fd 3404

prm

- O3
. QE49
390. 9

. QAZE

- o Q@QHE
L.C Pase
. QA5G

— . ARG

FhEEa

Be313Q
ppm

. B@a

. DA

6. 876

g
. paal

L.C Pass
. QAEA
- QAT

Fe2714

ppm

o QUAEE
. 273

48%5. 8

. @137
—. Q249

1.C Pass
. AETH

o P20

Na33as
pRm
H. 141@&
. 23486
166. 4

LC High
. OS2
- AEQR

5_ 188
pm

. Q2R

. DALY

2399Q.

- AZT
- QD35S

LC Pass
QL2
o A1 QR

Sel96

A e

BizE3e
ppm
.21
. BB
8. 601

LR
v R

LC Pacs
. QASH
-, QATR

K_T7664
ppm

. BRB&
LBEL3
245, @

. B238
— o QOEE

LC Pacs
. 1 Qa3
-. 1 QA&

NaS889
ppm

. B33
. pOEE
1,84

. BRa7
.a119

LC Pacss
. QSRR
- TG

Shees
ppm

. QQ29

. QO3

7. Q@

LRl
» BRAE

LC Pacse
. A2
-, A1QGH

5n1899

3
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. S

96. 66
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. QAQG
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. aaal
. QR

L.C Fass
» QASA
-, QASAH

Y_371@
ppm

. Qa1

. Qa1

114.5

. QR
. QAR

L.C Fass
. BASH
- o CHASR

Blank Sample

ppm

. QAS5
.U
2@. 83

. QGs7
. QA6 4
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TheB37
ppm

- PR17
. QRS

48, 24

- QRS
- R@LE

L.C Fass
. Q1OG
- Q1 QW

ZnIa6z
ppm
QA1 4
. QR17
119. 6

. 17 b
. QA7

LC Fass
. QAT
— o QASH

ppm

- PR
. p@a1

5. 736

- QA2 3
—~. DRI

NOCHECH

Ti3349
ppm

- PR3
. BRR4H
142. 6

. B
- . BAAG

LG Fass
. RATR
- . QASE

7r3496

ppm

- Q@RT
. QDG
1.248

- o DA
— o QBNT

LC Pass
. Q@SR
- QSR
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. QS

L Pass
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-, QAZA
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ppm
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—. Q14
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- 1 QAR

ppm
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. BRDS
131.6
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LC Pass
« QRS
- QUGS
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ppm

~. Q228
. QRBE
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- . QG
~. @AA6

L.C Fass
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- . QAT
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. F
. 3319
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- o DASGH
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ppm
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. DRRS
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610380
FISHER SCIENTIFIC
TRACEMETAL GRADE NITRIC ACID

CERTIFICATE OF ANALYSIS
Catalog No. A509 Lot No: 1103030
Date: March, 2003

Tests Units Vaiue
Assay % 70%
Color ¢ APHA <10
Aluminum ppb <0.2 E g 5’ % =
Antimony ppb <0.1 % H ; p £
Arsenic ppb <0.1 G g
. ‘ [1] e 1
::nur.n ppb <0.1 !-b % Q ;"_'_'3 >
ryllium ppb <1 I muZ
Bismuth ppb <0.1 ﬁ Z=me=
m Tl
Boron ppb <1 ‘\(/ om<c
Cadmium ppb <01 g~ oM g
Calcium ppb <0.5 L%; 1 - m
Chromium ppb <0.1 I kny @
Cobalt ppb <0.1 { Vigt 2
Copper ppb <01 T &‘7‘2
Iron ppb <05 & g‘g =
Lead ppb <01 | w ; I
Lithium PRb <0.1 | o m
" Magnesium ppb T <02 ‘}1' b=
I
Manganese ppb <0.1 L"I N
Mercury ppb <0.2 &! % >
{ m
Molybdenum ppb - <0.1 ! M 0
Nickel ppb <0.1 ﬂ-}: ! ;
Potassium ppb <0.2 | | i |
Selenium ppb <0.1 } { : ;
Silver ppb <0.1
Sodium ppb <0.2
Strontium ppb <0.1
Thorium ppb <0.1
Tin ppb <0.1
Titanium ppb <0.1
Uranium ppb <0.1
Vanadium ppb <0.1
Zinc ppb <0.2
Zirconium ppb <0.1

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

% M£ keluy/
Dr. B. McKelvey
QA/QC Manager

Fisher Scientific Chemical Division
Pittsburgh, PA., 15275 Phone (412) 490-8300

@ Fisher Chemicul

AP v Camnpamy



FISHER SCIENTIFIC
TRACEMETAL GRADE NITRIC ACID

CERTIFICATE OF ANALYSIS

Catalog No. AS09 Lot No: 1103030
Date: March, 2003

Tests Units Value
Assay % 70%
Color APHA <10
Aluminum ppb <0.2

Antimony ppb <0.1

. —

gmfznlc ppb <0.1 - g g g -
arium ppb <0.1 So43 =
Beryliium pPb <0.1 3 mmmo
Bismuth _ ppb <0.1 como g
Boron ppb <1 I Txm>
Cadmium ppb <0.1 ,'$ g 3 ;-.1' E
Caicium ppb <0.5 I§ MO
Chromium ppb <0.1 ; < o g‘ % -
Cobalt ppb €01 IR To>
Copper ppb <0.1 §~n§ ? - m
Iron ppb <0.5 I Wi @
Lead ppb <0.1 '.,7 =
Lithium ppb <0.1 S 'Lzﬁgg
Magnesium ppb <0.2 e [« )
Manganese ppb <01 | ;WQ ?/ -TT;
Mercury ppb <02 V) }"“ T §
Molybdenum ppb <0.1 %f ! ; -
Nickel ppb <01 It b1 >
Potassium ppb <0.2 ,k/\“ Lﬁg pul
Selenium ppb <0.1 |‘b, @
Silver ppb <0.1 ” l[ IJ

Qeodium ppb <02 § g i'
Strontium ppb <01 I [
Thorium ppb <0.1

Tin ppb <0.1

Titanium ppb <0.1

Uranium ppb <0.1

Vanadium ppb <0.1

Zinc ppb <0.2

Zirconium ppb <0.1

Element concentrations are at the point of bottling.
Concentrations of some elements in particular,

Ca, Si, K, Na, B, Al, Mg & Mn will increase due to
storage in glass bottles.

% M£ kelu;/
Dr. B. McKelvey
QA/QC Manager

Fisher Scientific Chemical Division
Pittsburgh, PA., 15275 Phone (412) 490-8300

@ Flshor Chomical

AP Sumrite Compary
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FISHER SCIENTIFIC
TRACEMETAL GRADE HYDROCHLORIC ACID

CERTIFICATE OF ANALYSIS
Catalog No. A508 Lot No: 4102110
Date: December, 2002

Tests Units Value
Assay % 36%
Color APHA <10
Aluminum ppb <0.5
Antimony ppb <0.1
Arsenic ppb <0.1
Barium ppb <0.1
Beryllium ppb <0.1
Bismuth ppb <0.1
Boron ppb <1
Cadmium ppb <0.1
Calcium ppb <0.5
Chromium ppb <0.1
Cobalt ppb <0.1
Copper ppb <0.1
fron ppb <0.5
Lead ppb <0.1
Lithium ppb <0.1
Magnesium ppb <0.5
Manganese ppb <0.1
Mercury ppb <0.2
Molybdenum ppb <0.1
Nickel ppb <0.1
Potassium ppb <0.1
Selenium ppb <0.1
Silver ppb <0.1
Sodium ppb <0.5
Strontium ppb <0.1
Thorium ppb <0.1
Tin ppb <0.1
Titanium ppb <0.1
Uranium ppb <0.1
Vanadium ppb <0.1
Zinc ppb <0.5
Zirconium ppb <0.1

Element concentrations are at the point of bottling.
Concentrations of some elements in particular,

Ca, Si, K, Na, B, Al, Mg & Mn will increase due to
storage in glass botties.

% M‘i Ke\Uj/
Dr. B. McKelvey
QA/QC Manager

Fisher Scientific Chemical Division
Pittsburgh, PA., 15275 Phone (412) 490-8300

@ Fisher Chemical

A bnes Sciarttc Compuny
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010383

FISHER SCIENTIFIC
TRACENXETAL GRADE HYDROCHLORIC ACID

CERTIFICATE OF ANALYSIS
Catalog No. A508 Lot No: 4102110
Date: December, 2002

Tests Units Value

Assay % 36%

Color APHA <10

Aluminum ppb <0.5 °

Antimony ppb <0.1

Arsenic ppb <0.1

Barium ppb <0.1 =g U
Berylium ppb <0.1 52322
Bismuth ppb <0.1 ImmmQg
Boron ppb <1 by ey
Cadmium ppb <0.1 CenEs
Calcium ppb <0.5 FmTaZ
Chromium ppb <0.1 B Z=Mme
Cobait ppb <0.1 poxa o
Copper ppb <0.1 e omr
Iron ppb <0.5 "f' l-- o %
Lead ppb <0.1 | e
Lithium ppb <0.1 ,'9 b e
Magnesium ppb <0.5 P 1 tyom
Manganese ppb <0.1 T il D
Mercury ppb <0.2 o 8 g =2
Molybdenum ppb <0.1 i I
Nickel ppb <0.1 | NL = m
Potassium ppb <0.1 M Eﬁ =
Selenium ppb <0.1 FJI g o
Silver ppb <0.1 QP07 >
Sodium ppb <0.5. :k (»l# P Bl
Strontium ppb <0.1 | 09' ! I w
Thorium ppb <0.1 i : ! ;

Tin ppb <0.1 1 11
Titanium ppb <0.1 | I
Uranium ppb <0.1 e
Vanadium ppb <0.1

Zinc ppb <0.5

Zirconium ppb <0.1

oy s

Element concentrations are at the point of bottling.
Concentrations of some elements in particular,

Ca, Si, K, Na, B, Al, Mg & Mn will increase due to
storage in glass bottles.

R M¢ Ke\\lg/

Dr. B. McKelvey
QA/QC Manager

Fisher Scientific Chemical Division
Pittsburgh, PA., 15275 Phone (412) 490-8300

(F) rishor homical

A Furar Sametn Conpory
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CUSTOM-GRADE SOLUTION
Catalog Number: CGSC10-1and CGSC10-5

Lot Number: T-QSC01104

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

Sc,0,4
99.999%
632-5721

CERTIFIED VALUE: 10,056 pyg/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 + 0.5% at the 95% confidence level for a period of 1 year. (See expiration date below)

Classical Wet Assay: 10,040 yg/mL

Method: EDTA Titration vs NIST SRM 928 Lead Nitrate

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

Instrument Analysis: 10,071 pg/mL

A 010384
10,000 pg/mL Scandium IN 5% HNO, (abs)

INORGANIC LABS/RADCHEM LAEBS

DATE RECEIVED: __@/M/¢> _____ -
e

DATE EXFIRED:__Jo//
Py

DATE OFENED: __ 9 ~F-5?:Z§9_4__Z/:$ -

INORG: __ D@3 O _

Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3148a
Sufficient number of sample measurements were made to give a minimum relative precision of + 0.5% at the 95% confidence level.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN yg/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 um .

0 Al <0.07 M Dy <0.006
M Sb <0.0005 M Er <0.005
M As <0.01 M Eu <0.003
M Ba <0.01 M Gd <0.001
M Be <0.0005 M Ga <0.001
M Bi  0.043 M Ge <0.006
0O B <0.034 M Au <0.003
M Cd <0.003 M Hf 0.03

O Ca 017 M Ho <0.0005
M Ce <0.005 M In <0.001
M Cs <0.0003 M Ir <0.005
M Cr <0.005 O Fe <0.16

M Co <0.003 M Lla <0.0005
M Cu <0.006 M Pb  0.005

M - checked by ICP-MS O - checked by ICP-OES

Li
Lu
Mg
Mn
Hg
Mo
Nd
Ni
Nb
Os
Pd

[
Pt
K

PRIOIZL IZCEZIZOIZZIZIZ

i - spectral interference

<0.01 M Pr <0.0003 M, Te <0.03
<0.0004 M Re <0.001 M Tb <0.0003
<0.03 M Rh <0.001 M T <0.001
<0.004 M Rb <0.001 M Th 0.028
i M Ru <0.002 M Tm <0.0004
<0.002 M Sm <0.001 M Sn <0.005
<0.002 s Sc n Ti
<0.084 0 Se <0.67 M W <0.01
<0.0005 0 Si <0.034 M U <0.002
M Ag  0.005 M V <0002
<0.005 0 Na <0.16 M Yb <0.001
i M Sr  <0.0005 M Y <004
<0.002 n S M Zn  0.075
<5.01 M Ta <0.007 M Zr 032

n - not checked for s - solution standard element

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.062 g/mL

QA KL nev.05030208

{over)

PRI R LR

Inorganic Ventues, |

195 Lehigh Avenue » Suite 4 « Lakewood, NJ 08701

Orders: 800-669-6799 = FAX (732) 901-1903

Technical Support: 800-569-6799

Quality Assurance Manager

EGLER
152005 J



A ?

d Certificate of Analpgis

CUSTON.GRADE SOLUTION

Catalog Number: CGSC1-1and CGSC1-5

1000 pg/mL Scandium IN 5% HNO, (abs)

010385

Lot Number: W-SC02055 INORIGANIC LABS/RADCHEM LARS

DATE RECEIVED: ____0O®/30/0d
Starting Material: Sc,0, DATE EXFIRED: ____ ( QT/OV/ Q0%
Starting Material Purity: 99.99% DATE OFENED:_____ _ CO/AD/OD
Starting Material Lot No: 632-5721 INORG: __ Y185y PO: __FS3DT0

CERTIFIED CONCENTRATION: 1000 + 5 uyg/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:

Uncertainty () =_2[_(LS_‘E]1_/2

Certified Value (x) = 2 x,
n (n)1/2

(x) = mean x; = individual results n = number of measurements Y S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1000 + 5 pg/mlL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 995 + 5 uyg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST 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 remaval of particles down to 0.3 um .

0 Al <0.070 M Dy <0.00060 M L <0.0010 M Pr . <0.000030 M Te <0.0030
M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M Mg <0.0030 M Rh <0.00010 M TI <0.00010
M Ba <0.0010 M Gd <0.00010 M Mn <0.00040 M Rb <0.00010 M Th  0.0028
M Be <0.000050 M Ga <0.00010 O Hg i M Ru <0.00020 M Tm <0.000040
M Bi  0.0043 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
0 B <0.020 M Au <0.00030 M Nd <0.00020 s Sc M Ti <0.0050
M Cd <0.00030 M Hf  0.0030 0 Ni <0.084 O Se <0.67 M W <0.0010
O Ca 0016 M Ho <0.000050 M Nb <0.000050 O Si <0.034 M U <0.00020
M Ce <0.00050 M In <0.00010 n  Os M Ag 0.0050 M V  <0.00020
M Cs <0.000030 M I <0.00050 M Pd <0.00050 O Na <0.16 M Yb <0.00010
M Cr <0.00050 0 Fe <0.16 o P i M St <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 n S M Zn  0.0075
M Cu <0.00060 M Pb  0.00050 0 K <5.01 M Ta <0.00070 M zr 0.032

M - checked by ICP-MS n - not checked for

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.038 g/mL

QA:KL rev.031303s7s

O - checked by ICP—OES i - spectral interference s - solution standard element

(over)

Inorganic Ventures, Inc.
195 Lehigh Avenue e Suite 4 » Lakewood, NJ 08701
Orders: 800-669-6799  FAX (732) 901-1903

Technical Support: 800-569-6799

Quality Assurance Manager

[EXPIRES gy
lﬂlEZDﬂa |




20" v,
00
RN
W2 e, ®
P el XX

DSIPEXertificate™

Lertificate of Belerence MHaterial

7

Instrumental Analysis by ICP Spectrometer:

NIST
SRM

Labeled Measured
(mg/L)  (mg/L)

NIST
SRM

Labeled Measured Element

(mg/l)  (mg/L)

Element

Catalog Number: SPIKE-1 Lot No.: 22-93AS 2888
Description: Spike Sample Standard 1 CSmmm
Matrix: 5% Nitric Acid/tr Tartaric Acid - HF ‘E‘-" oma
>
i o mmo
WZ ;T!
m 3O
s
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a = g
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 4' }00: ,"
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods : {\K/ !
relevant to the certified properties listed below. Iy
= ﬁ&) oo 2
The CRM is prepared from high purity single element concentrates of individual elements using ! { *Q&-’Fy} S
Class A laboratory ware to give precise concentration. EQ; }u,;
e~ 1 1
Refer to side 2 for details of measurement uncertainties. F\W } }

JINYEHONT

AV S3YT

53V WA

© 2000 SPEX CertiPrep, Inc.

Date of Certification:

JL--02

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

Al 200 199.51 3101la Pb 50 49.98 3128
As 200 199.89  3103a Sb 50 50.02 3102a
Ba 200 199.68  3104a \Y 50 49.95 3165
Se 200 200.10 3149 Zn 50 50.02 3168a
TL 200 200.07 3158 Cu 25 25.34 3114
Fe 100 99.91 3126a Cr 20 20.04 3112a
Co 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

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.

Certifying Officer: M- Rodhertakola_

=1



» XY
r'<:.’¢.o‘.l‘
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SPEXertificate™ - 010587

Class A laboratory ware to give precise concentration.

= o g
o , Z22>D> 2>~
Certificate of Relerence fHaterial SH=2z
Yomxni
| L
Catalog Number: SPIKE-1 Lot No.: 25-23AS | 2~ =
Description: Spike Sample Standard 1 é ome<
Matrix: 5% Nitric Acid/tr Tartaric Acid - HF sl
i1 i1 o
ook 3
71°CD »
o OM G D
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a . NN g
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as l 9)8) Q g
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 5)) 'b\?\ Q

relevant to the certified properties listed below. P)ps @p T;
ib’ I m
The CRM is prepared from high purity single element concentrates of individual elements using :‘Lﬂ g*i @

I 1l

I i1

t Pt

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

Al 200 199.51 310la 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 2534 3114
Fe 100 99.91 3126a Cr 20 20.04 3112a
Co 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

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.

03 Certifying Officer: V- Kodhertakola_

Date of Certification: MY

© 2000 SPEX CertiPrep, Inc.
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Certificate of Reference Mlaterial & omoa
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Catalog Number: ICAL-1 Lot No.: 6-104VY EEEE-
Description: Instrument Calibration Standard 1 Lo
Matrix: 5% Nitric Acid Lo }S‘go 2
PR E
' : | milo I
' OO E m
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a o) ’Bsb =
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 18 L 8 Il.v’ r
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods wi LFI %
relevant to the certified properties listed below. : p; { : w

[

BN

Prord

R

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) SRM

Ca 5,000 4984.92 3109a

K 5,000 4,990.26 314la
Mg 5,000 4,991.82 313la
Na 5,000  4,998.07 3152a

Spex Reference Multi: Lot #10-100AS, 12-113AS, 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
transported and stored under laboratory conditions.

w 03
Date of Certification: ___ Certifying Officer: V- Aochevtakola_
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SPEXertificate ™ 10550

Certificate of Belerence Mlaterial

Catalog Number: PLB9-2X/2Y/2T Lot No. 9-143B
Description: 1000 mg/L Boron
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: 999 5 mg/L
Uncertainty Associated with Measurement: +/-3.0mg/L

Certified Value is Traceable to: NIST SRM 3107

The CRM is prepared gravimetrically using high purity (NH4)2(B407)-4H20 Lot# (08001E. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

Refer to side 2 for details of measurement uncertainties.
Classical Wet Assay: 1001 mg/L

Method: 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 mg/L Element mg/L Element mg/L
Al 0.06 Cu <0.001 Pb <0.001
As <0.001 Fe 0.001 Re <0.001
Ag <0.002 Ga <0.001 Rb <0.001
Ba <0.001 In <0.001 Sr - <0.001
Be <0.001 K <0.01 Sb <0.001
Bi <0.001 Li <0.001 Sn <0.001
Cd <0.001 Mn <0.001 Ti <0.001
Co <0.001 Mo <0.001 Tl <0.001
Ca 0.003 Mg <0.001 \% 0.004
Cr <0.003 Na 0.026 Zr <0.001

Ni <0.001 Zn <0.007

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 lat:ﬁ"atory cpﬂnéiitions.

Date of Certification: Certifying Officer: A/. Rodhertakeola
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SPEXertificate ™ 010590

The CRM is prepared gravimetrically using high purity Lithium Carbonate Lot# 03021A.The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

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

Al 0.009 Cu 0.01 Pb 0.001
As 0.004 Fe 0.045 Re 0.002
Ag <0.001 Ga <0.001 " Rb <0.001
B <0.004 In <0.001 Sr 0.001
Ba 0.004 K 0.05 Sb 0.002
Be 0.002 Mn <0.001 Sn <0.001
Bi <0.001 Mo 0.002 Ti 0.005
Ca 0.03 Mg 0.003 Tl <0.001
Cr <0.001 Na 0.02 Vv <0.001
Cd <0.001 Ni <0.001 Zr <0.001
Co 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: MAY 03 Certifying Officer: AJ. Kodhevtakeola
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Certificate of Reference Mlaterial =Tmmo
“omm
Catalog Number: PLLI2-2X/2Y Lot No. 9-102LI | % =
Description: 1000 mg/L Lithium § Z m
omL
ix: 2% 03 -
Matrix: o HN o !5? i
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a ; oo
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 1 { ;
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods gb 10 b
relevent to the certified properties listed below. ]-- Q QQ
Certified Value: 1002 mg/L _ :—n 5QL.
Uncertainty Associated with Measurement:  +/- 3 mg/L EJ”B %
Certified Value is Traceable to: NIST SRM 3129a '&,P‘gg@
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The CRM is prepared gravimetrically using high purity Ammonium Molybdate Lot#  03011C. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

e e ™ 39 ~ oo T
SPEXertiticate 010391 =555,
Fmmmg
Certificate of Beference flaterial Tor=l
' AT oz
Catalog Number: PLMO9-2X/2Y/2T Lot No. 9-49MO Zoms
m
Description: 1000 mg/L Molybdenum chg
Matrix: H20 | i 2 } z
i ~
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a §_D} } ; ;
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as = @) 81@ lg
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods ; Q\g &
relevent to the certified properties listed below. Ln ﬂL-J) > g
Certified Value: 1000 mg/L b\}\o?\t 510 -
Uncertainty Associated with Measurement: +/- 3 mg/L E)— I g
Certified Value is Traceable to: NIST SRM 3134 o 0
i
i
i
|

I,
xSy

TR

Refer to side 2 for details of measurement uncertainties.
Classical Wet Assay: 999 mg/L

Method: precipitation using 8-Hydroxyquinoline. Filter, dry, and weigh as MoO2(C9H6NO)2

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

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

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

Al 0.001 Cu 0.004 Pb 0.001
As 0.04 - Fe <0.01 Re 0.03
Ag <0.001 Ga <0.001 Rb <0.001
B <0.003 In <0.001 Sr <0.001
Ba <0.001 K 0.02 Sb <0.001
Be <0.001 Li <0.001 Sn <0.001
Bi <0.001 Mg 0.007 Ti 0.004
Ca 0.006 Mn <0.001 Ti <0.001
Cr <0.005 Na 0.009 v 0.004
Cd <0.05 Ni <0.001 Zr <0.001
Co <0.001 Zn <0.001

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: M 03 Certifying Officer: /. Lodhevtakola_.

© 2000 SPEX CertiPrep, Inc.
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Certificate of Reference Material 23 3? c
Catalog Number: PLP9-2X/2Y/2T Lot No. 9-29P S r\-
Description; 1000 mg/L Phosphorus ::‘: f = g
S>> uwo R
Matrix: H20 TLEEa
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a : ‘\* : i
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as i ==
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods '5 : : :’ P
relevent to the certified properties listed below. Z<g g z

Certified Value: 1003.5 mg/L
Uncertainty Associated with Measurement: +/- 3 mg/L
Certified Value is Traceable to: NIST SRM 3139a

The CRM is prepared gravimetrically using high purity (NH4)H2(PO4) 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 Mg202.

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 mg/L Element mg/L Element mg/L

Al 0.05 Cu <0.001 Pb <0.001

As <0.001 Fe 0.019 Rb <0.001
Ag <0.001 Ga <0.001 Re <0.001
B <0.005 In <0.001 Sn 0.006
Ba <0.001 K 0.17 Sr 0.004
Be <0.001 Li 0.004 Sb 0.01
Bi <0.001 Mg 03 . Ti 0.016
Ca 0.65 Mn <0.001 Ti <0.001
Cr <0.001 Mo <0.001 \Y <0.001
Cd <0.001 Na 0.5 Zr <0.001
Co <0.001 Ni <0.001 Zn 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.

Date of Certification: M-~ T3 Certifying Officer: A/. Locheviakola

© 2000 SPEX CertiPrep, Inc.



SPEXertificate

Certiticate of Reference Material

Catalog Number: PLSI9-2X/2Y/2T Lot No. 9-66SI

Description: 1000 mg/L Silicon
Matrix: H20 /Tr 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
relevent to the certified properties listed below.

Certified Value: 1001.5 mg/L
Uncertainty Associated with Measurement:  +/- 3 mg/LL

Certified Value is Traceable to: NIST SRM 3150

The CRM is prepared gravimetrically using high purity Ammonium HexafluorosiliLot#  02021D. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 1003 mg/L

Method: precipitation using Ammonium Molybdate and 8-Hydroxy Quinoline. Filter, dry, and weigh as
(C9H7ON)4(H4)[Si(M012040)]

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

Density: 1.001 @ 24.5 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L Element mg/L
Al 0.002 Cu 0.01 Pb <0.001
As <0.001 Fe 0.006 Rb <0.001
Ag 0.009 Ga <0.001 Re <0.001
B <0.05 In <0.001 Sn <0.001
Ba <0.001 K 0.014 Sr <0.001
Be <0.001 Li <0.001 Sb <0.001
Bi <0.001 Mg <0.001 Ti <0.002
Ca 0.004 Mn <0.001 Tl <0.001
Cr <0.002 Mo <0.001 v <0.00!
Cd <0.001 Na 0.006 Zr 0.008
Co <0.001 Ni <0.001 Zn 0.02

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.

- U/
Date of Certification: B - Certifying Officer: A/. Kochevtakola_-

© 2000 SPEX CertiPrep, Inc.
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SIPEXertificate " 610394

Certificate of Belerence fHlaterial

Catalog Number: PLTIS-2X/2Y/2T 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 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: 9955 mg/L

Uncertainty Associated with Measurement: +/-3 mg/L

Certified Value is Traceable to: NIST SRM 3162a

The CRM is prepared gravimetrically using high purity (NH4)2TiF6 - Lot# 02021E. 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 TiO2.

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

Density: 1.000 @ 23.9 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

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

Al 0.01 Cu 035 Pb 0.002
As <0.001 Fe 0.01 Rb <0.001
Ag <0.001 Ga <0.001 Re <0.001
B <0.005 In <0.001 Sn <0.001
Ba <0.001 K <0.05 Sr <0.001
Be <0.002 i <0.001 Sb 0.005
Bi 0.008 0.008 Tl <0.001
Ca 0.095 0.001 v <0.001
Cr <0.001 <0.001 Zr 0.20
Cd <0.001 0.009 Zn 0.030
Co <0.001 i 0.001

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: _._DEC - - 02 Certifying Officer: /. Kodheviakale..

gt S Mg
“d“ .’:’A‘:‘:‘:”” Y

{/
D

© 2000 SPEX CertiPrep, Inc.



00000
e .0.0'.-:.'0:0.0‘0",'-

L IPXIXY NXAA kL)
” v 4 v
PO PR OOA NG

T eles aaly

OO0
N N
s T aan

<,

SPEXertificate ™ °103%

Uncertainty Associated with Measurement: +/- 3 mg/L
Certified Value is Traceable to: NIST SRM 3153a

——ynuesd

(.

The CRM is prepared gravimetrically using high purity Strontium Carbonate Lot# 02001B. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis

Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 1002 mg/L

Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(NO3)2
NIST SRM #928.

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

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

Element mg/L Element mg/L Element mg/L
Al 0.02 Cu <0.001 Pb <0.001
As <0.001 Fe 0.001 Rb <0.001
Ag <0.002 Ga <0.001 Re <0.001
B <0.003 In <0.001 Si 0.043
Ba 0.008 K 0.10 Sb <0.001
Be <0.001 Li 0.007 Ti <0.002
Bi <0.001 Mg <0.003 Tl <0.001
Ca 0.014 Mn <0.001 v <0.001
Cr 0.001 Mo <0.001 Zr <0.001
Cd <0.001 Na 0.01 Zn 0.04
Co <0.001 Ni <0.001

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: __FfB == 03 Certifying Officer: A/. Kodherta kol

© 2000 SPEX CertiPrep, Inc.

<o
Certificate of Reference fHlaterial T
Catalog Number: PLSR2-2X/2Y/2T Lot No. 9-166SR SRR
Description: 1000 mg/L Strontium in 2% HNO3 Vol ~ 6
ikt
Matrix: 2% HNO3 P AT T
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a prd ‘“§ ==
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as R W =
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods l L~
relevent to the certified properties listed below. Lo >
Certified Value: 1002.5 mg/L : o



Al
As
Ag
B
Ba
Be
Bi
Ca
Cr
Cd
Co

Element mg/L

0.007
0.01
0.002
<0.03
<0.001
<0.001
<0.001
0.004
<0.005
<0.001
0.008

Date of Certification:

[OAXX

© 2000 SPEX CertiPrep, Inc.
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Lertificate of Reference Flaterinl
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Catalog Number: PLSN5-2X/2Y/2T Lot No. 9-62SN
Description:
Matrix:

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.

1000 mg/L Tin
20% HCL

Certified Value: 1000 mg/L

Uncertainty Associated with Measurement: +/- 3 mg/L
Certified Value is Traceable to: NIST SRM 3161a

The CRM is prepared gravimetrically using high purity Tin Metal
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: Precipitation using Ammonium Hydroxide. Filter, ignite, and weigh as SnO2.

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

Density: 1.034 @ 24.8 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L
Cu <0.001 Pb 0.001
Fe 0.02 Rb <0.00t
Ga <0.001 Re <0.001
In <0.001 Sr <0.00!
K 0.10 Sb 0.002
Li <0.001 Ti <0.001
Mg <0.001 Tl <0.001
Mn <0.001 \% <0.001
Mo <0.001 Zr <0.00t
Na 0.02 Zn 0.03
Ni <0.01

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.

Jn 03

Certifying Officer: /. KochevtatesG_
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Al
As
Ag
B
Ba
Be
Cd
Co
Ca
Cr

Element

mg/L
0.002
<0.001
0.002
<0.04
<0.001
<0.001
<0.001
<0.001
0.006
<0.005

Date of Certification:

© 2000 SPEX CertiPrep, Inc.

1000 mg/L Bismuth
10% HNO3

Uncertainty Associated with Measurement:
Certified Value is Traceable to:
The CRM is prepared gravimetrically using high purity Bismuth Metal
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:

NIST SRM 3106

1001 mg/L

Element

Cu
Fe
Ga
In
K
Li
Mn
Mo
Mg
Na
Ni

mg/L
0.034
0.001
<0.001
<0.001
0.001
<0.001
<0.001
<0.001
<0.001
0.005
<0.001

SPEXertificate

Lertificate of Belerence Haterial

Catalog Number: PLBI4-2X/2Y
Description:
Matrix:

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 mg/L

Lot No.

+/- 3 mg/L

Element

Pb

Re -

Rb
Sr
Sb
Sn
Ti
Tl
A%
Zr
Zn

Certifying Officer: A/. Kodhertakeola_.

Method: EDTA titration using Xylenol Orange as indicator. EDTA standardized against Pb(NO3)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:

mg/L
0.006
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.002
<0.001
0.02

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.
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SPEXertificate ™ 010598

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 mg/L

Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against PB(NO3)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 <0.001 Tm <0.001
Ca 0.05 Mn <0.001 Ti <0.001
Dy <0.001 Mo <0.001 Tb <0.001
Er <0.001 Nd <0.001 Ta <0.001
Eu <0.001 Ni <0.001 TI <0.001
Fe 0.006 Na 0.006 v <0.001
Gd <0.2 Pr <0.001 w <0.001
Ga <0.001 Rb <0.001 Y <0.001
Hf <0.001 Sc <0.003 Yb <0.001
Ho <0.001 Sm <0.001 Zr <0.001
In <0.001 Th <0.001

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.

iy '
Date of Certification: P 03 Certifying Officer: V- Kodhertakola

© 2000 SPEX CertiPrep, Inc.
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Lertificate of Reference Mlaterial Tmme
' W omm
Catalog Number: PLLA2-2X72Y Lot No. 10-17LA g
Descripﬁon: 1000 mg/L Lanthanum ;\5 E ";" g
Ive 0 = i m
Matrix: 2% HNO3 F"RE
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a I
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as i f i !
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods g bg
relevent to the certified properties listed below. r“ g b‘
Certified Value: 9965 mg/L - BH@
Uncertainty Associated with Measurement:  +/- 3 mg/L D *'59) ;5
Certified Value is Traceable to:  NIST SRM 3127a 4 S
The CRM is prepared gravimetrically using high purity Lanthanum Oxide Lot# 06981D. The ? i E‘F:
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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

Y

SPEXertificate
. erilil [J _L’ =T
Certificate of Beference Mlaterial F g
“oOmT o
Catalog Number: PLY2-2X/2Y/2T Lot No. 9-152Y B m3
ALY
Description: 1,000 mg/L Yttrium '6 o000
Matrix: 2% HNO3 E\chm < c
NG
This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a Il pror@
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as i : I o xb T
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods gﬁbfb‘ g
relevent to the certified properties listed below. ]" S L\;
Certified Value: 1001.5 mg/L :'TI!Q\)QE ul
Uncertainty Associated with Measurement: +/- 3 mg/L p\!O: a -
Certified Value is Traceable to: NIST SRM 3167a. Bf"' » 5
ion - { 0
i
I
i
1

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 Pb(NO3)2
NIST SRM #928.

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

Density: 1.010 @ 24.8 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L Element mg/L
Ce <0.001 La <0.001 Tb <0.001
Ca 0.007 Lu <0.001 Tm <0.001
Dy <0.001 Mn <0.001 Tl <0.001
Er <0.001 Mo <0.001 Th <0.001
Eu <0.001 Nd <0.001 Ta <0.001
Fe 0.003 Ni <0.001 Ti <0.001
Gd <0.001 Na 0.005 v <0.001
Ga <0.001 Pr <0.001 w <0.001
Hf <0.001 Rb <0.001 Yb <0.001
Ho <0.001 Sc <0.001 Zr 0.003
In <0.001 Sm <0.001

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: MAY 03 Certifying Officer: A. Lochevtadola_ .
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Certificate of Pefrrence fHlaterial =555

Catalog Number: PLPD3-2X/2Y Lot No. 9-74PD N o
Description: 1000 mg/L Palladium 28 iy
Matrix: 10% HCI Sz 4=

)

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: 995 mg/L
Uncertainty Associated with Measurement: +/- 3 mg/L
Certified Value is Traceable to: NIST SRM 3138

The CRM is prepared gravimetrically using high purity Palladium 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

Method: precipitation using dimethy! glyoxime,filter,dry and weigh as Pd(C4H702N2)2.

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

Al <0.004 Cr <0.009 Pt <0.004

Au 0.03 Fe 0.02 Re <0.001
Ag 0.007 Ga <0.001 'Rh 0.002
B <0.05 Ir <0.001 Rb <0.001
Be <0.002 In <0.001 Ru <0.001
Bi <0.001 Mg <0.005 Sn 0.08
Ca 0.02 Mn <0.001 Te <0.001
Cd <0.001 Na <0.03 Ti <0.001
Co <0.001 Ni 0.004 w <0.001
Cu <0.006 Pb <0.04 Zr <0.001

Zn 0.16

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.

N - - 03

Certifying Officer: M. Lochevta kol

Date of Certification:

© 2000 SPEX CertiPrep, Inc.



il Matrix:

Element

Al
As
Ag
B
Ba

Description:

mg/L

<0.001
<0.001
<0.001
<0.004
<0.001]
<0.001
<0.001

0.009
<0.004
<0.001
<0.001

© 2000 SPEX CertiPrep, Inc.

SIPEXertificate

Lertiticate of Reference Mlaterial

H20

Element

Cu
Fe
Ga
In
K
Li
Mg
Mn
Mo
Na
Ni

Date of Certification: __-JM

Catalog Number: PLS9-2X/2Y/2T
1000 mg/L Sulfur

1003 mg/L
Method: precipitation using barium chloride,filter, ignite and weigh as BaS04.

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

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

mg/L

<0.001
0.008
<0.001
<0.001
<0.001
<0.001
0.005
<0.001
<0.001
0.02
<0.001

03

Lot No. 8-74S

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 mg/L
Uncertainty Associated with Measurement:

e

+/- 3 mg/L.

Certified Value is Traceable to: NIST SRM 3154
The CRM is prepared gravimetrically using high purity Ammonium Sulfate
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:

Element

Pb
Rb
Re
Sn
Sr
Sb
Ti
Tl
A"
Zr
Zn

mgIL-'

0.002
<0.001
<0.001
<0.001
<0.001
<0.001
<0.002
<0.001
<0.001
<0.001
0.0075

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. ’

016401

Lot# 05891M. The

£

Certifying Officer: A/. Kochertakola
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Certified Value is Traceable to: NIST SRM 3159

The CRM is prepared gravimetrically using high purity Th(NO3)4-4H20 Lot# 01851R. The
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis
Refer to side 2 for details of measurement uncertainties.

Classical Wet Assay: 1001 mg/L

Method: EDTA titration using Xylenol Orange as indicator. EDTA standardized against Pb(NO3)2 NIST
SRM #928.

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

Density: 1.043 @252 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

Element mg/L Element mg/L Element mg/L
Ce 0.008 La 0.002 Tb <0.001
Ca 0.01 Lu <0.001 Tm <0.001
Dy <0.001 Mn <0.001 Ti <0.002
Er <0.001 Mo <0.001 Ta <0.001
Eu <0.001 Nd 0.002 Tl <0.001
Fe <0.01 Ni <0.001 v <0.001
Gd <0.001 Na 0.03 W <0.001
Ga <0.001 Pr <0.001 Y 0.001
Hf <0.001 Rb <0.001 Yb <0.001
Ho <0.001 Sc 0.002 Zr 0.002
In <0.001 Sm <0.001

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.
~r - — *
Date of Certification: &P 02 Certifying Officer: A/. Kochevtabcola

© 2000 SPEX CertiPrep, Inc.
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Certificate of Reference Mlaterial il
=R :
Ree =MD
{ [N ] e
Catalog Number: PLTH2-2X/2Y Lot No. 9-95TH e
. . - m i \
Description: 1000 mg/Lthorium i wOsT
i Ny
Matrix: 2% HNO3 ZRLRE
.U T =
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a ‘l‘r" Ei i
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as A EL)J; -
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods "Qj}“ Pl 3
relevent to the certified properties listed below. 1:: § ! il b
Certified Value: 1000 mg/L +/- 3 mg/L low %
Uncertainty Associated with Measurement: ‘ PN
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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

P4 . ™ - 0g g
SPEXertificate 2335
, Dmmm
Certificate of Beference fHaterial & o203
| 0 >< I
| Mmoo
Catalog Number: PLU2-2X/2Y Lot No. 9-179U g Znm:
Description: 1000 mg/L Uranium = lg m E
Matrix: 2% HNO3 i N
11
This ASSURANCE ® certified reference material, CRM, is intended primarily for use as a } { ] :
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as -DD o Ep
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods l" E R N
relevent to the certified properties listed below. lt‘\'l ()] Irg %
Certified Value: 9995 mg/L g% § B
Uncertainty Associated with Measurement: +/- 3 mg/L K/-’EGLFP’
Certified Value is Traceable to: NIST SRM 3164. t'a{ b
RRE
Pt
I A

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: 1.010 @ 23.6 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

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

Al 0.005 Cu 0.02 Pb 0.004

As 0.06 Fe 0.011 Rb <0.001
Ag <0.001 Ga <0.001 Re <0.001
B <0.005 In <0.001 Si <0.10 .
Ba 0.004 K 0.008 Sr 0.003
Be <0.001 Li <0.001 Sb 0.003
Bi <0.001 Mg 0.003 Ti <0.001
Ca 0.012 Mn 0.003 Tl <0.001
Cr <0.010 Mo 0.006 A% <0.003
Cd <0.001 Na 0.10 Zr <0.001
Co <0.001 Ni <0.001 Zn 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.

JIN
Date of Certification: Certifying Officer: A/. Lodhextakala
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Element

Al
As
Ag
B
Ba
Be
Bi
Ca
Cr
Cd
Co

Traceable to:

Classical Wet Assay:

mg/L

0.005

0.006
<0.004
<0.004
<0.001
<0.001
<0.001

0.008
<0.005
<0.001
<0.001

Date of Certification:

© 2000 SPEX CertiPrep, Inc.

SPECertificate ™

Certificate of Beference Mlaterial

Catalog Number: PLW9-2X/2Y
Description:
Matrix:

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: 999 s mg/L +/- 3 mg/L
NIST SRM 3163

The CRM is prepared gravimetrically using high purity Ammonium Tungstate
certified value listed is the average of values obtained b
analysis.

Refer to side 2 for details of measurement uncertainties.

1000 mg/L Tungsten
H20

O
&

\J
PR
f5m
L]

o <l
e

997 mg/L

Element

Cu
Fe
Ga
In
K
Li
Mg
Mn
Mo
Na
Ni

Balances are calibrated regularly with wei
This CRM is guaranteed stable to +/-
of measurements and other effects, such as transpiratio
date of certification. This guarantee is valid only whe
transported and stored under laboratory conditions.

G -

mg/L

<0.001
0.003
<0.001
<0.001
0.07
0.04
0.006
<0.001
0.005
0.03
<0.001

0.5% of the certifi

02

Element

Pb
Rb
Re
Sn
Sr
Sb
Ti
Tl
\%
Zr
Zn

Lot No.

Method: Fume with Sulfuric Acid to dryness, ignite and weigh as WO3.

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

Density: 1.006 @25.2 Degrees Celsius
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis:

mg/L

<0.008
<0.001
0.009
0.001
<0.001
0.002
<0.002
<0.001
<0.001
<0.001
<0.2

ght sets traceable to NIST #32856, #32857 and others.
ed concentration inclusive of uncertainty
n losses, for a period of one year from the
n the material is kept tightly capped and

-- - Certifying Officer: M. Kochertakeols

016404

Lot#  02001H. The
y classical wet assay and ICP spectrometer
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Certificate of Reference Material RTITIz

| I LU 31

Catalog Number: PLZR2-2X/2Y/2T Lot No. 9-07ZR ! ool 3

. j >

Description: 1000 mg/L Zirconium SVCRE
. . o s

Matrix: 2% HNO3 : Mh/g
This ASSURANCE @® certified reference material, CRM, is intended primarily for use as a \

€07

calibration standard or quality control standard for inorganic spectroscopic instrumentation such as

SHY7

ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods :&4’
relevent to the certified properties listed below.

6

Certified Value: 997 g/,
Uncertainty Associated with Measurement: +/- 3 mg/L
Certified Value is Traceable to: NIST SRM 3169

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: Fyme with Sulfuric Acid to dryness,ignite and weigh as ZrO2.

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

Density: 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

Al 0.02 Cu <0.001 Pb <0.001
As <0.002 Fe 0.039 Rb <0.001
Ag 0.2 Ga <0.001 Re <0.001
B <0.05 In <0.001 Sn <0.001
Ba <0.001 K <0.08 Sr <0.001
Be <0.001 Li <0.005 Sb <0.001
Bi <0.001 Mg <0.002 Ti <0.002
Ca 0.04 Mn <0.001 TI <0.001
Cr <0.005 Mo <0.001 v <0.001
Cd 0.004 Na <0.03 Zn 0.005
Co <0.001 Ni <0.001

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.

G - - 02

Date of Certification:

Certifying Officer: A/. Kochevtakeola_.
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SPEXertificate ™

Certificate of Beference Rlaterial

Catalog Number: PLNA2-3X/3Y Lot No. T8-73NA
Description: 10,000 mg/L Sodium
Matrix: 5% 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 and other methods
relevent to the certified properties listed below.

Certified Value: 10,036.5 mg/L
Uncertainty Associated with Measurement:  +/- 30 mg/L

Certified Value is Traceable to: NIST SRM 3152a

The CRM is prepared gravimetrically using high purity Sodium Carbonate Lot# 02021A. 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 Na2SO4.

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

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

Al 0.02 Cu <0.002 Pb <0.001
As <0.08 Fe 0.03 - Re <0.001
Ag <0.02 Ga <0.001 Rb -+ <0.001
B <0.1 In <0.001 Sr <0.001
Ba 0.008 K 1.36 Sb <0.001
Be <0.01 Li <0.002 Sn <0.001]
Bi <0.001 Mg 0.60 Ti <0.03
Ca 0.60 Mn <0.02 Tl <0.001
Cr 0.002 Mo <0.001 \Y <0.001
Cd <0.01 Ni <0.003 Zr <0.001
Co <0.001 Zn <0.05

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 laboratory go%ditions.

R-- 02
Date of Certification: e Certifying Officer: A/. Lochertadeoa
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Catalog Number: ICV-2A Lot No.: 22-12AS
Description: Initial Calibration Verification Standard I1
Matrix: 5% Nitric Acid

A TTUEES
H4/75av7
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This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods
relevant to the certified properties listed below. :

£~ 7%
SHYT

=

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/L) SRM (mg/L) (mg/L) SRM

2,000 2,00540 3109a Ni 500 500.58 3136
2,000 1,997.89 3141a 500 50423 3165
2,000 1,992.26 3131a 200 203.21  3112a
2,000 1,992.99 3152a 200 199.75 3114
1,000 1,005.90 3101la 100 100.46 3151
1,000 1,001.51 3104a 100 100.04  3105a
1,000 1,003.17 3126a . 100 100.64 3132
500 505.10 3113 : 100 100.52  3168a

Spex Reference Multi: Lot #4-63BD, 14-125AS

Balances are calibrated regularly with weight sets traceable to NIST#s 32856, 32867 and others.
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified
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.

AV -~ 02
Date of Certification: Certifying Officer: V- Kodhertakala_

© 2000 SPEX CertiPrep, Inc.
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ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods
relevant to the certified properties listed below.

é ) b
SPELertificate™ 010408 HEEZ
Certificate of Reference Material T TE
okt b
[ N S
Catalog Number: PLSB7-2X/2Y/2T Lot No.: 8-175SB-X/Y/T NS
Description: 1000 mg/L Antimony b f@}gh o
Matrix: Water/0.6% Tartaric Acid/tr HNO; %‘i NUE
Pl
This ASSURANCE ®certified reference material, CRM, is intended primarily for use as a &l l %
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as {*Q{ e
-
[
|

Certified Value: Antimony(Sb): 999 mg/L + 3 mg/L
Traceable to: NIST SRM 3102a ’

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 mg/L
Method: Gravimetric analysis by evaporating to dryness, fuming with Nitric Acid, igniting and
weighing as Sb,O,. -
Instrumental Analysis by ICP spectrometer: 1000 mg/L
Uncertified Properties:
Density: 1.007 at 24.0°C

Trace Metallic Impurities in the Actual Solution via ICP Analysis:

Element mg/L Element mg/L Element mg/L
Ag <0.001 Cu <0.001 Pb <0.001
Al €.030 Fe 0.013 Rb ~ <0.001
As 0.001 Ga <0.001 Re <0.001

B <0.001 In <0.001 Sn <0.001

Ba <0.001 K 0.030 Sr <0.001
Be <0.001 Li <0.001 Ti 0.001
Bi <0.001 Mg 0.003 Tl = <0.001
Ca 0.012 Mn <0.001 v <0.001
Cd <0.001 Mo  <0.001 Zn <0.010
Co <0.001 Na 0.005 Zr <0.001
Cr <0.001 Ni <0.001

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.
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Date of Ce_rtlﬁcatlon:
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Catalog Number:  ICV-2C Lot No.: 22-13A8 [ vErE
Description: Initial Calibration Verification Standard II @ Ll
Matrix: 5% Nitric Acid IS ij:

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.

—mé%“

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) SRM

As 500 497.85 3103a
Pb 500 49541 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.

© 2000 SPEX CertiPrep, Inc.
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CUSTOM-GRADE SOLUTION 10,000 pg/mL Aluminum in 5% HNo, (abs) 01041
Catalog Number: CGAL10-1and CGAL10-5-
. Q. : INORGANIC LABS/FADCHEM LLARS
Lot Number: S-ALO3136 (Revised 06/10/02) DATE RECEIVED:  O8/83/03
Starting Material: Aluminum Metal DATE EXFIRED: ____03/01/3003 ____
Starting Material Purity: 99.999% DATE OFENED: __ ¢ 0%/3a/02
Starting Material Lot No: 607116 INORG: 2049 FO: _ESQC *_a

CERTIFIED CONCENTRATION: 10,041+ 25 pyg/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 x . Uncertainty (£) = 2“25 )32
n (n)‘IIZ
(%) = mean x; = individual results n = number of measurements ¥S; = The summation of all significant

estimated errors.

Classical Wet Assay: 10,041 + 25 pg/mL :
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 10,017 = 102 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3101a.

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 yg/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 um .

s Al M Dy <0.028 M L <0.047 M Pr <0.0014 M Te <0.14
M Sb <0.0024 M Er <0.024 M ‘lu  <0.0019 M Re <0.0047 M Tb <0.0014
M As <0.047 M Eu <0.014 O Mg 0.0050 M Rh <0.0047 M TI <0.0047
M Ba <0.047 M Gd <0.0047 M Mn <0.019 M Rb <0.0047 M Th <0.0047
O Be <0.00017 M Ga <0.0047 0 Hg <0.0070 M Ru <0.0094 M Tm <0.0019
M Bi <0.0019 M Ge <0.028 M Mo <0.0094 M Sm <0.0047 M Sn <0.024
0 B 0.012 M Au <0.014 M Nd <0.0094 M Sc <0.047 M Ti <0.24

M Cd <0.014 M Hf <0.0094 O Ni <0.0060 M Se <0.036 M W <0.047
0O Ca 0.0084 M Ho <0.0024 M Nb <0.0024 0 si 0.052 M U <0.0094
M Ce <0.024 0 In <0.030 n Os M Ag <0.0094 M <0.0094
M Cs <0.0014 M Ir <0.024 M Pd <0.024 0O Na <0.10 M Yb <0.0047
o Cr 0.0026 O Fe 0.018 O P <0.030 M Sr <0.0024 M Y <0.19

M Co <0.014 M La <0.0024 M Pt <0.0094 0O s 0.086 M Zn <0.094
M Cu <0.028 M Pb <0.014 0 K <0.0060 M Ta <0.033 M Zr <0.024
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.061 g/mL

QA KL Rev.0810020N

(over)

Inorganic Ventures, Inc. |
195 Lehigh Avenue ¢ Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799 = FAX (732) 901-1903 ’
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Technical Support: 800-569-6799
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:rgan|c ventures /] iv labs
195 Iehlgh avenue swte 4 lakewood, nj 08701 usa
- phone: 800-669-6799 ® 732-901-1900 ¢ fax: 732-901-1903

e-mail: ivsales@ivstandards.com e website: www.ivstandards.com

C16411
cert:f:cate of analysis

1.0 | Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
I1SO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.”

2.0 DESCRIPTION OF CRM  Custom-Grade 10000 pg/mL Calcium in 1.4% (abs) HNO3

Catalog Number: CGCA10-1 AND CGCA10-5

Lot Number: T-CA03010

Stanfng Maten.al: . Cao INORGANIC LABS/FADCHEM LARSPy.10fQ
Starting Material Purity (%): 99.9981 DATE FECEIVED: ___ONOA /0D

Starting Material Lot No  C27L01 DATE EXFIRED: ____O3/o\/amY___ .
Matrix: 1.4% (abS) HNO3 DATE OFENED: __ Q\_[_LQ_[Q& ______

INORG: __ D900 _FO: _FS50T\ __
3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Concentration: 10,007 + 22 pg/mL
Certified Density: 1.037 g/mL {rreasured at 22° C)

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

Certified Valte (5) = 22, () = mean
n % = Individual resuts
n = nurrber of measurenents
Uncertainty () = 2|§):s,)3£ $8 = The summation o all significant estinmated errors.
'z {Most conmon are the errarsfrominstrumental measurerent,

weighing, dilution to volurre, and the fixed errar reported onthe

NIST SRM certificate of analysis)
The independent samples t-test was used to determine if there is agreement between the above assay methods at the 85%
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreementis a
confirmation of the accuracy of this CRM.

4.0 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 intemational standards, through an unbroken chain of comparisons all having stated uncertainties.” (ISO VIM, 2nd
ed., 1993, definition 6.10)

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

4.1 Assay Method #1 10,034 £ 25 yg/mL
ICP Assay NIST SRM 3108a Lot Number: 000622
Assay Method #2 10,007 £ 22 ug/mL

EDTA NIST SRM 928 Lot Number: 880710
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4.2 BALANCE CALIBRATION - Ali balances are checked dally using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST 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 NIST / NVLAP accredited calibration lab. The NIST 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. 803-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST
Monograph 150 using NIST Test Nos. and Std Nos.: 769543, 217368/763543, 217368/P14452, 176240/P14452, 176240. The
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are
traceable to NIST Identification Nos. 92564, 119016, 471047 and NIST 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.

§.0 TRACE METALLIC IMPURITIES (TM!) 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 ym.

Q Al 0.00064 M Dy < 0.02560 O U < 000002 M Pr < 000128 M Te < 012798
M Sb < 000213 M Er < 002133 M Lu < 000171 M Re < 000427 --| M Tb < 000128
M As < 004266 M Eu < 001280 O Mg 007143 M Rh < 000427 M T < 000427
Q Ba 0.00071 M Gd < 0.00427 Q© Mn  0.,00041 M Rb < 000427 M Th < 0.00427
Q Be < 0.00009 M Ga < 000427 O Hg < 0.01100 M Ru < 000853 M Tm < 000171
M Bi < 0.00171 M Ge < 0.02560 M Mo < 000853 M Sm < 000427 M Sn < 002133
QO B < 000054 M Au < 001280 M Nd < 000853 Q Sc < 0.00002 M Ti < 021329
O Cd < 0.00450 M Hf < 0.00853 O Ni < 000230 O Se < 0.00620 M W < 004266
S Ca M Ho < 000213 M Nb < 000213 Q si 000214 M U < 000853
M Ce < 002133 O In < 000200 n Os QO Ag < 0.04000 Q V < 0.00090
M Cs < 000128 M Ir < 002133 M Pd < 002133 O Na  0.00571 M Yb < 000427
Q cCr 0.00238 QO Fe < 000110 9 P < 000480 Q Ssr 0.08095 MY < 017064
Q Co < 000120 M Lla < 000213 M Pt < 000853 o s 0.04048 Q 2n 0.07381
O Cu 000405 M Pb < 001280 Q K < 000170 M Ta < 002086 M Zr < 002133
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element

6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation 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 010412

Storage & Handlng - Keep tightly sealedwhennot in use. Store and use et 20 £ 4°C. Do not pipet rom container. Do nat retum

portions removed far pipetting to container.

Atamic Weight; Valence; Coordination Humber; Chamical Fom in Solution - 40.07§ +2, § Ca(H,0)'*

Chamical Compatibility - Soluble in HCl and HNO, . Avoid H,SO., HF, H,PO. and neuralto basic media. Stable wthmost metals

and inorganic anions forming insoluble silicate, carbonate, hydroxide, oxdde, fluoride, sulfate, oxalde, chiomate, arsende end

tungstate in neutral aqueous media.

Stability - 2-100 ppb levels stable for months in 1% HNO, / LDPE container. 1-10,000 ppm solutions chemically stable for years in

1-10% HNO, / LDPE cortainer.

Ca Containing Samples (Preparation and Solution) - Metal ( bed dissolved in diluted HNO, )} Ores ( Catbonate fusion in Pt¢

folloned by HCI dissolution), Organic Matrices (dy ash and dissolution in dilute HCl. Do not heatwhen dissolving to avoid

cipitetion of Si0» ) .The axide, hycraxide, catbonete, phosphate, and fluoride of caldum are soluble in % levels of HCI or HNO,.

he sulfates (gypsum, anhydrite, etc.), cettain silicates and complex mmpounds require fusionwithNa,CO, followed by HC! /

water dissolution. Cortamination is a very real problem when enalyzirg for trace levels.

Atamic Spectroscopic Infornation (ICP-OES D.L.s are given as radial/axial view):

Techniqueline Estimated D.L, Order Twpe Interferences (uncerfined indicates severe at= concs.)
CP-OES 333.366nm  0.0002/0.00004 pg/mL 1 ion U,Ce

ICP-OES 39%847nm  0.0005/0.00006pugmL 1 ion Th

ICP-OES 422673nm  0.01 /0.001 pginl 1 dgom Ge

ICP-MS 44 amu 1200 peot na M *0,C, MSi%0, 'Sr?

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 1SO 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 1Q Net International Certification Network:
Argentina (\RAM), Australia (QAS), Austiia (OGS), Belgium {Avinter) , Brazii (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 (Sli), Italy (C1SQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland PCBC&, Portugal (APCER), Singapore (PSB), Slovenia (S1Q), Spain (AENOR), Switzerland (SQS)
10.2 ISONEC 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), Beigium (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 10CFRS50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

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

10.6 MIL-STD-45662A (Obsolete/Observed)

INORGANID LABS/FADCHEM LAESPY. Q063

DATE RECEIVED: ___ (O [0 _
DATE EXFIRED: ____ OR/oi/3coN .

DATE OFENED: _____O\/\0/O™N_
INORG: __290Q ___-FO:__ESAOTI\ __



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

. AT SRSV N

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 s limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
shelf-life of four years for solutions packaged in S00-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 26, 2002
Expiration Date: EXPIRES |

152004

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Administrator
: i 7¢‘

Certificate Approved By: Katalin Le, QC Supervisor . :

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P ' i



voikbmorganic ventures / iv labs

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 e website: www.ivstandards.com
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certificate of analysis

1.0 | Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.” '

2.0 DESCRIPTION OF CRM Custom-Grade 10000 yg/mL Iron in 3.5% (abs) HNOs
Catalog Number: CGFE10-1 and CGFE10-5
Lot Number: T-FE03028 g e A n o

. ro INORGANIC LABS/RADIHEM LAESPY-Ad Q

Starting Material: Fe metal DATE RECEIVED: Q/aglor
Starting Material Purity (%): ~ 99.9992 DATE EXPIRED: ____ajov/acox
Starting Material Lot No 23024 DATE OFENED: _____ - alaglod
Matrix: 3.5% (abs) HNO3  INOFE: __29G3  FO: £ES3004.

3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Concentration: 9920 + 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 vaiue and the uncertainty:

Certified Valte (%) = 2x, (%) = mean
n x; = individual results
n = nunber of measurements
Uncertainty (1) = 12 ¥S = The summation of all significant estimated errors.
(n)'2 (Most common are the errors from instrumental measurement,

weighing, dilution to volume, and the fixed error reported on the

NIST SRM certificate of analysis.)
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.

B0 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.” (ISO VIM, 2nd ed.,
1993, definition 6.10)

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

4.1 Assay Method #1 9920 + 22 ug/mL
ICP Assay NIST SRM 3126a Lot Number: 000606
Assay Method #2 9962 + 41 ug/mL

EDTA NIST SRM 928 Lot Number: 880710
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of
Standards and Technoiogy (NIST). The NIST 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 NIST / NVLAP accredited calibration lab. The NIST 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 NIST
Monograph 150 using NIST Test Nos. and Std Nos.: 769543, 217368/769543, 217368/P14452, 176240/P14452, 176240. The
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are
traceable to NIST Identification Nos. 92564, 119016, 471047 and NIST 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 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.

O Al < 0.00270 M Dy < 002421 Q L < 000003 M Pr < 900121 M Te < ¢.12103
M Sb < 0.00202 M Er < 002017 M Lu < 00161 M Re < 000403 M Tb < 900121
M As < 004034 M Eu < 001210 O Mg < 0.00006 M Rh < 000403 M T < 000403
M Ba < 004034 M Gd < ¢.00403 Q Mn < 005000 M Rb < 000403 M Th < 000403
O Be < 000005 M Ga 000394 O Hg < 001100 M Ru < 000807 M Tm < o00161
M Bi < gqo161 i Ge M Mo < 000807 M Sm < 900403 M Sn 004920
© B < 0.00090 M Au < g01210 M Nd < 000807 M Sc < 004034 M Ti < 020172
M Cd < 001210 M Hf < 000807 O Ni < 000230 M Se < 003228 M W < 004034
O Ca 900707 M Ho < g 00202 M Nb < 000202 o Si 0.00781 M U < 900807
M Ce < 902017 M In < 004034 n Os M Ag < 000807 M < 0.00807
M Cs < 900121 M iIr < 002017 M Pd < 002017 O Na 000756 M Yb < 000403
M Cr 000541 s Fe i P M Sr < 0.00202 MY < 16138
O Co < gpo0110 M La < 000202 M Pt < 000807 O S < 007200 M Zn 003739
M Cu < 002421 M Pb < 901210 9 K < 000170 M Ta < g02824 M Zr < 002017
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element

6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation 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

8.0
9.0
10.0

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL

010414

Storage & Handling - Keep tightly sealedwhen not in use. Store and use at 20 + 4°C. Do not pipet from cortainer. Do not retum
portions removed for pipetting o container.

Atamic Weight; Valence; Coordination Number; Chemical Form in Solution - 55.847; +3; 6; Fe(H.O)s™

Chemical Compatibility - Stable in HCl, HNO;, H,SO. HF and HsPOs. Avoid basic media Stablewith most metals and inorganic
anions in acidic media.

Stability - 2-100 ppb levels stable for months in 1% HNO, / LDPE container. 1-10,000 ppm solutions chemically stable for years in
1-5% HNO, / LDPE contairer.

Fe Containing Samples (Preparation and Solution) - Metal (Soluble in HCI); Oxides ( f the oxide has been at a high temperature
then Na,COs fusion in Pt° followed by HCI dissolution othemwise dissolve in dilute HCI);, Ores ( See Oxides above using only the
fusion approach).

Atamic Spectroscopic Information (ICP-OES D.L s are given as radial/axial view):

Technique/lLine Estimated D.L. Order Tvpe interferences (underlined indicates severeat=~ concs.)
ICR-OES 238.204 nm 0.005/0.001pg/mL 1 ion  Ru, Co

ICR-OES 239.562nm 0.005/0001pg/mL 1 ion Co,W,Cr

ICROES 259.940 nm 0.006/0.001pg/mL 1 ion  Hf,Nb

ICRMS 56 amu 970 ppt na M “ArSN'H, “Are0, ArTOH, P*Ar®0, ¥CI'*O'H, ©Ca™0

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

HOMOGENEITY - This §o|ution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous.
QUALITY STANDARD DOCUMENTATION

10.1

10.2

10.3

104

10.5

10.6

1SO 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 |1Q 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 (Sll), italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)

ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration™
- Chemical Testing - Accredited A2LA Certificate Number 883.01

ACCREDITED

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), ltaly (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)

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

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

MIL-STD-45662A (Obsolete/Observed)

INORGANIC LARS/RADCHEM LABRSP.d0f3
DATE RECEIVED: ___ Q/%/03 . _
DATE EXFIRED: ____3/0\/ 3004
DATE OFENED: laBvlOA
INORG: __29ed ___FO: _F52004% __



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

‘\‘atiOg 2

e

Certitication | Ship Dafe

Date O : e {Davs 1o Yes @\ . R 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 infrequently, by chemical instability.
Transpiration studies (P-SP01020) 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: October 11, 2002
Expiration Date: EGEEE
152004

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Administrator Z ;

Certificate Approved By: Katalin Le, QC Supervisor

Certifying Officer: Paul Gaines, Chemist, Sgnior Technical Director P /i



Certificate of Analygisg

-GRADE SOLUTION 10,000 pg/mL Potassium in 1.4% HNO, (abs)

~ <t r

0415

cuUs

Catalog Number: CGK10-1and CGK10-5

- T- INORGANIC LAES/RADCHEM LAERS
Lot Number: T-KO2102 DATE RECEIVED:  10/8a/0a.
Starting Material: Potassium Nitrate DATE EXFIRED: ___ | 11 /0\/A00A
Starting Material Purity: 99.996% DATE OFENED: __.._,__JQ/Q_}LQ.Q_ ______
Starting Material Lot No: K18J19 INORE: 3;7&8’ FOs F53057

CERTIFIED CONCENTRATION: 9999 + 7 yg/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 x ; Uncertainty (+) = ZHES )22
n (n)'I/Z
(%} = mean x; = individual results n = number of measurements YS, = The summation of all significant

estimated errors.

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

Instrument Analysis: 10,002 + 27 pyg/mlL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3141a.

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 pyg/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 um .

0 Al <0.00080 M Dy <0.0060 0 Li <0.000030 M Pr <0.00030 M Te <0.030
M Sb <0.00050 M Er <0.0050 M Lu <0.00040 M Re <0.0010 M Tb <0.00030
M As <0.010 M Eu <0.0030 O Mg 0.00015 M -Rh <0.0010 M TI <0.0010
M Ba <0.010 M Gd <0.0010 0O Mn <0.000030 M Rb 0.560 M Th <0.0010
O Be <0.00020 M Ga <0.0010 0O Hg <0.015 M Ru <0.0020 M Tm <0.00040
M Bi <0.00040 O Ge <0.0015 M Mo <0.0020 M Sm <0.0010 M Sn <0.0050
0 B <0.00060 0 Au <0.0030 M Nd <0.0020 0 Sc <0.000020 0 Ti <0.00070
M Cd <0.0030 M Hf <0.0020 0 Ni <0.0023 O Se <0.05 M W <0.0010
O Ca 0.0016 M Ho <0.00050 M Nb <0.00050 0 Si 0.0025 M U <0.0020
M Ce <0.0050 M In <0.0010 n Os M Ag <0.0020 0 V <0.00090
M Cs <0.00030 M Ir <0.0050 M Pd <0.0050 O Na 0.61 M Yb <0.0010
M Cr <0.0050 0O Fe 0.0024 0 P <0.0025 M Sr <0.00050 M Y <0.040
M Co <0.0030 M La <0.00050 M Pt <0.0020 0 s 0.021 0O 2Zn 0.0021
M Cu <0.0060 M Pb <0.0030 s K M Ta <0.0070 M Zr <0.0050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.023 g/mL (over)

QA :KL nev.0a27020n

Inorganic Ventures, Inc.
195 Lehigh Avenue ¢ Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager _%

Orders: 800-669-6799 « FAX (732) 901-1903 ] 37!’5
Technical Support: 800-569-6799

T



Certificate of Analysisg V

010416

CUSTOM-GRADE SOLUTION 10,000 pg/mL Magnesium in 1.4% HNO, (abs)

Cataiog Number: CGMG10-tand CGMG10-5

Lot Number: T-MG02151

Starting Material: Magnesium Metal kL B/0)\ /3003
Starting Material Purity: 99.999% LT o ahaslea
Starting Material Lot No: 91191 R, VoY -1 M O __FES35)Y959

CERTIFIED CONCENTRATION: 10,016 + 22 ug/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|§Zs N
n (n)1/2
(%) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet Assay: 10,016 + 22 ug/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 10,016 + 52 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3131a.

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 um .

o Al 0.050 M Dy <0.025 o L 0.0063 M Pr <0.0013 M Te <0.13
M Sb 0.0031 M Er <0.021 M Lu <0.0017 M Re <0.0041 M Tb <0.0013
M As <0.041 M Eu <0.013 s Mg M Rh <0.0041 M TI <0.0041
M Ba <0.041 M Gd <0.0041 M Mn <0.017 M Rb <0.0041 M Th <0.0041
O Be <0.00017 M Ga <0.0041 O Hg <0.0090 M Ru <0.0082 M Tm <0.0017
M Bi <0.0017 M Ge <0.025 M Mo <0.0082 M Sm <0.0041 M sSn <0.021
O B 0.013 M Au <0.013 M Nd <0.0082 M Sc <0.041 O Ti 0.17
M Cd <0.013 M Hf <0.0082 O Ni 0.015 M Se <0.033 M W <0.041
0O Ca 0.050 M Ho <0.0021 M Nb <0.0021 O Si 0.040 M U <0.0082
M Ce <0.021 M In <0.041 n Os M Ag <0.0082 M V <0.0082
M Cs <0.0013 M Ir <0.021 M Pd <0.021 O Na 0.025 M Yb <0.0041
0o Cr 0.027 O Fe 0.069 0 P <«0.016 M Sr <0.0021 M Y <017
M Co <0.013 M La <0.0021 M Pt <0.0082 n S 0O Zn 0.0065
0O Cu 0.0088 0O Pb 0.034 0O K <0.050 M Ta <0.029 M Zr <0.021
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°c1: 1.050 g/mL {over)

QA:KSL nev.02220208

“Inorganic Ventures, Inc.
195 Lehigh Avenue  Suite 4 » Lakewood, NJ 08701 Quaﬁty Assurance Manager
Orders: 800-669-6799 « FAX (732) 901-1903
Technical Support: 800-569-6799 182005




Qtert‘ificate of Analysgisg v

010417

CUSTOM-GRADE SOLUTION 10,000 pg/mL Sodium in 1.4% HNO, (abs)

Catalog Number: CGNA10-1and CGNA10-5
Lot Number: T-NA02144

Starting Material: Na,CO,
Starting Material Purity: 99.999%
Starting Material Lot No: 41355

CERTIFIED CONCENTRATION: 10,029 + 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 (%) = 2 x ;

(X) = mean x; = individual results n = number of measurements

Classical Wet Assay: 10,029 + 8 ug/mL

55_@5__,,_.

Uncertainty (+) =_ZL&J_2.]1’_2

Method: Gravimetric as the Sulfate vs NIST weights #822/254143-94.

Instrument Analysis: 10,035 + 40 gyg/mL

Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3152a.

Ls,

(n)1I2

- ' 7/1:)/@__;_;.___,___
ST $/oi]aco?
. ._.,___YLJ_EIO Y

_ESNS53

= The summation of all significant
estimated errors.

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

CRM.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pyg/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 um .

0 Al <0.00090 M Dy <0.026 0 L <0.000030 M Pr
M Sb <0.0022 M Er <0.022 M Lu <0.0018 M Re
M As <0.044 M Eu <0.013 QO Mg 0.00019 M Rh
M Ba <0.044 M Gd <0.0044 0O Mn <0.000030 M Rb
0 Be <0.00020 M Ga <0.0044 0O Hg <0.015 M Ru
M Bi <0.0018 O Ge <0.0015 M Mo <0.0087 M Sm
0o B 0.00040 O Au <0.0030 M Nd <0.0087 O Sc
M Cd <0.013 M Hf <0.0087 O Ni <0.0023 O Se
0O Ca 0.0026 M Ho <0.0022 M Nb <0.0022 0 Si
M Ce <0.022 M In <0.044 n Os M Ag
M GCs 0.021 M Ir <0.022 M Pd <0.022 s Na
M Cr <0.022 0O Fe <0.0011 o P 0.0014 M Sr
M Co <0.013 M La <0.0022 M Pt <0.0087 0 s
0 Cu <0.0014 M Pb <0.013 0 K 0.22 M Ta
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.030 g/mL

QA:KL rev.03270208

Inorganic Ventures, Inc.
195 Lehigh Avenue * Suite 4 » Lakewood, NJ 08701
Orders: 800-669-6799 » FAX (732) 901-1903
Technical Support: 800-569-6799

<0.0013
<0.0044
<0.0044
<0.0044
<0.0087
<0.0044
<0.000020
<0.050
<0.0034
<0.0087

<0.0022
<0.072
<0.031

n - not checked for

AR Asines

Quality Assurance Manager

Te <0.13

Tb <0.0013
T <0.0044
Th <0.0044
Tm <0.0018
Sn <0.022

Ti <0.00070
W  <0.044

U <0.0087
VvV <0.00090
Yb <0.0044
Y <0.18

Zn <0.00020
Zr <0.022

BEOREREOCERRORERRIRIZ

s - solution standard element

{over)




CUSTOM-GRADE SOLUTION 1000 pg/mL Lithium in 0.1% HNO, (abs) 010418

Catalog Number: CGLI1-1, CGLI1-2 and CGLI1-5

Lot Number: T-LI02059 INORGANIC LABS/RADCHEM LAES
DATE RECEIVED: ___j10/2/0
Starting Material: Li,CO, DATE EXFIRED: \/o\/a®3
Starting Material Purity: 99.999% DATE OFENED: ______J.g_j&i_[_QQ _______
Starting Material Lot No: 1063 INORG: AT FO: fsa_Q:)- 7_—__

CERTIFIED CONCENTRATION: 997 + 1 uyg/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 x ; Uncertainty (+) = 2“25 222
n (n)IIZ
(x) = mean x; = individual resuits n = number of measurements Y8, = The summation of all significant

estimated errors.

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

Instrument Analysis: 998 + 2 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3129a.

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 ug/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 um.

0 Al <0.010 M Dy <0.00060 s Li M Pr <0.000030 0O Te <0.0090
M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
0 As <0.044 M Eu <0.00030 0 Mg <0.00010 M_ Rh <0.00010 M TI <0.00010
M Ba <0.0010 M Gd <0.00010 O Mn <0.00020 M Rb <0.00010 M Th <0.00010
0O Be <0.000050 M Ga <0.00010 0 Hg <0.0070 M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
0 B <0.0060 0 Au <0.010 M Nd <0.00020 M Sc <0.0010 0O Ti <0.00030
0 Cd <0.0018 M Hf <0.00020 O Ni <0.0040 O Se <0.020 M W <0.0010

0 Ca 0.051 M Ho <0.000050 M Nb <0.000050 0 Si 0.023 M U <0.00020
M Ce <0.00050 O In <0.030 n Os 0 Ag <0.0040 0 V «0.0010
M GCs 0.0018 M Ir <0.00050 M Pd <0.00050 O Na <0.10 M Yb <0.00010
0 Cr <0.0020 O Fe <0.0020 0O P <0.030 0O Sr <0.0010 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 0O S <0.050 0 2Zn <0.030

M Cu <0.00060 M Pb <0.00030 0 K 0.0070 M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - 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 (over)

QA:KL rev.03270208

Inorganic Ventures, Inc.

195 Lehigh Avenue * Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799  FAX (732) 901-1903 ' %
Technical Support: 800-569-6799 Lycuds

e



@ertlfltate of Analysgis v

010419

CUSTOM GRADE SOLUTION 1000 pg/mL Barium in 0.1% HNO, (abs)

Catalog Number: CGBA1-1, CGBA1-2, and CGBA1-5

INORGEANIC LABS/ F'HDI_HEN LAE

Lot Number: T-BA02021 ) =
DATE RECEIVED: 2303
Starting Material: Ba(NO,), DATE EXFIFED: ____ 3/0)/aC0%
Starting Material Purity: 99.999% DATE OFENED; DOH[OB -
Starting Material Lot No: 21879 :JDCL—LC—'"”—F.D_ EE‘;’"&@C\‘""”

INCIRGE: _
CERTIFIED CONCENTRATION: 1003 + 2 ug/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 Uncertainty (+) = 2[(25 22
n (n)1/2
{x) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1003 + 2 pg/mL
Method: Gravimetric as the Suifate vs NIST weights #822/254143-94.

Instrument Analysis: 1002 + 3 pg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3104a.

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 pyg/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 um .

0 Al <0.040 M Dy <0.00060 M L <0.0010 n Pr i Te

M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M Mg <0.0030 M Rh <0.00010 M Tl <0.00010
s Ba M Gd 0.0020 M Mn <0.00040 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 i Hg M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge 0.0010 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
M B <0.0070 M Au <0.00030 M Nd  0.0020 M Sc <0.0010 M Ti <0.0050
M Cd <0.00030 M Hf <0.00020 i Ni 0 Se <0.40 M W <0.0010
0 Ca <0.010 M Ho <0.000050 M Nb <0.000050 0 Si <0.020 M U <0.00020
n Ce i In n Os M Ag <0.00020 M V  <0.00020
n_ Cs M Ir <0.00050 M Pd <0.00050 0 Na <0.090 M Yb <0.00010
M Cr <0.00050 O Fe <0.050 0 P <0.050 M Sr  0.0040 M Y <0.0040
M Co <0.00030 n La M Pt <0.00020 n S Q Zn <0.030
M Cu <0.00060 M Pb <0.00030 n K M Ta <0.00070 M Zr <0.00050

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

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.000 g/mL
QA :KLsev.11270208

(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

il




inorganic ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 usa
phone: 800-669-6799 ¢ 732-901-1900 e fax: 732-901-1903
e-mail: ivsales@ivstandards.com e website: www@zitggjg&s.com

certificate of analysis

1.0 | Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.”

b 0 DESCRIPTION OF CRM  Custom-Grade 1000 pg/mL Beryllium in 2% (abs) HNO3

Catalog Number: CGBE1-1, CGBE1-2, and CGBE1-5
Lot Number: W-BE01100

Starting Material: Be(OOCCHS3)2

Starting Material Purity (%):  99.999897

Starting Material Lot No 01-10-01

Matrix: 2% (abs) HNO3

8.0 CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 991 +3 pg/mL

Certified Density: 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 0 = erx; ©Qi= mean
n % = indvidual results
n = nunber of measurerrents
Uncertainty () =_2l{ers)\H'*= - BS = The surmmation of all significant estirreted errors
2 (Most cormmon are the error sfrominstrumrental measurervert,

weighing, dilttion to volurre, and the fixed error reported onthe
NIST SR certificate of analysis)

40 TRACEABILITY TO NIST AND VALUES OBTAINED BY lNDEPENbENT METHODS

0O “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.” (ISO VIM, 2nd
ed., 1993, definition 6.10)

0O 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.

44 Assay Method #1 991 1 3 ug/mL (Avg 2 runs)
ICP Assay NIST SRM 3105a Lot Number: 892707

-~

INORGANIC LAES/RADCHEM LABSPS. 163

DATE RECEIVED: ___OS/Q/0y
DATE EXPIFED: 0% /01/ 304

oo Sotes sinee. L e R T ——

DATE OFENED: QS /1a/0




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 traceabie to the National
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is 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 NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98.

43 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard

thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST

Monograph 150 using NIST Test Nos. and Std Nos.: 769543, 217368/769543, 217368/P14452, 176240/P14452, 176240. The

in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are

traceable to NIST Identification Nos. 92564, 119016, 471047 and NIST test report Nos. 811/258522, 811/2557078, and 236090.

44 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 ym.

O Al < 0.00800 M Dy < 0.01305 O L < 0.00002 M Pr < 0.00065 M Te < 0.06525
M Sb < 0.00109 M Er < 0.01087 M Lu < 0.00087 M Re < 0.00218 M Tb < 0.00065
M As < 0.02175 M Eu < 0.00652 O Mg < 0.00003 M Rh < 0.00218 M Tl < 0.00218
M Ba < 0.02175 M Gd < 0.00218 O Mn < 0.00002 M Rb < 0.00218 M Th < 0.00218
s Be M Ga < 0.00218 O Hg < 0.01500 M Ru < 0.00435 M Tm < 0.00087
M Bi < 0.00087 M Ge < 0.01305 M Mo < 0.00435 M Sm < 0.00218 M Sn < 0.01087
O B < 0.01200 M Au < 0.00652 M Nd < 0.00435 O Sc < 0.00009 M Ti < 0.10874
M Cd < 0.00652 M Hf < 0.00435 M Ni < 0.65245 M Se < 0.01740 M W < 0.02175
O Ca 0.00164 M Ho < 0.00109 .M Nb < 0.00109 O si 0.00649 M U < 0.00435
M Ce < 0.01087 M In < 0.02175 n Os M Ag < 0.00435 M < 0.00435
M Cs < 0.00065 M Ir < 0.01087 M Pd < 0.01087 O Na 0.00368 M Yb < 0.00218
O Cr < 0.00900 O Fe 0.00268 n P M Sr < 0.00109 M Y < 0.08699
M Co < 0.00652 M La < 0.00109 M Pt < 0.00435 i S M Zn < 0.04350
M Cu < 0.01305 M Pb < 0.00652 O K < 0.10000 M Ta < 0.01522 M Zr < 0.01087
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element
6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation 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. Storeend use et 20 + 4+€. Do not pipet from cortainer. Do nat
retum portions removed for pipettingto cortainer.

Atamic Weight; Vaence; Coordination Humber; Chamical Form in Solution - 9.01218; +2; 4; Be'(H0).'?

Chemical Compatibility - Soluble in HCI, HNO,, H.S0. and HF acueous mattices. Stablewith all metals and inorganic anions.
Stability - 2-100 ppb levels steble for monthsin 1 % HNO, /LDPE container. 1-10,000 ppm solutions chemically stable for yearsin
5-10 % HNO, / LDPE cortainer.

Be Containing Samples (Preparation and Solution) - Meta I(is best dissolved in diluted H,S0O. ) BeO (boiling nitric, hycrochloric,
or sulfuric adids or KHSO, fusion) Ores (H,90./HF digestion or carbonate fusion in Pt} Organic Mafrices (sulfuriciperaxice
digestion or nitric/sulfuriciperchiotic acid decomposition, or dry ashand dissolution according tothe BeO procecure akove).
Atamic Spectroecopic Information (ICP-OES D.L.s aregiven as radial/axial view):

Tecr;E:gueJl.im Estimated D.L. Order Twpe Interferences (Uncerlined indicates severe ef wfoncs.)
ICP-OES 313.042nm 0.0003 /0.00009 pginl

1 ion V¥, Ce U
ICP-OES 234861 nm (.0003 /000016 pgtnL 1 gom Fe, Ta,Mo
ICP-OES 313107nm  0.0007 /0.0005 pgimL 1 jon Ce, Th,Tm

ICP-MS 9 amu 4 ppt nia M



L
8.0 HAZARDOUS INFORMATION - Piease 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 1S0O 9001:2000 Quality Management System Registration - QM! Certificate Number 010105
Recognized by: _
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC)
Dutch Council for Accreditation (RVA)
Entidad Mexicana de Acreditacion, a.c.(EMA)
Members of 1Q Net International 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 (NSAV), israel (Sll), italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)
10.2 ISO/IEC 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) (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 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)

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-SP01020) 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: April 14,2003

) - Expiration Date: .',=~ '
LY

DATE EXPIRED: ____ ¢ Q e/ov/amy_____
DATE DF'ENED' . Y - Y
INORG: __ 40O ___FO:_ 53\
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NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared.By: JoAnn Struthers, QA Administrative Assistant f i ! /ﬁ:&“—'

Certificate Approved By: Katalin Le, QC Supervisor e L

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P , "1



Certificate of Analygisg V

CUSTOM-GRADE SOLUTION 1000 pg/mL Chromium™*? in 1.4% HNO, (abs) 010422

Catalog Number: CGCR(3)1-1, CGCR(3)1-2 and CGCR(3}1-5

Lot Number: T-CR02125 INORGANIC LARS/RADCHEM LARS
DATE RECEIVED: ____10/2ajoa
Starting Material: Chromium Metal  DATE EXFIRED: n/ovaces
Starting Material Purity: 99.995% DATE OFENED: o/axrjo
Starting Material Lot No: F16122 INDRG: __ 73D ___F0O:__F530S57

CERTIFIED CONCENTRATION: 995 + 3 yg/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 (x) = > x, Uncertainty (£) = ZHES )22
n (n)uz
(x}) = mean x; = individual results n = number of measurements YS, = The summation of all significant

estimated errors.

Instrument Analysis: 995 + 3 pyg/mL (Avg of 3 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3112a.

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

FRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pyg/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 um.

Pr  <0.000030

o Al 0.0028 M Dy <0.00060 M L <0.0010 M M Te <0.0030
M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 0 Mg <0.010 M Rh <0.00010 M T <0.00010
M Ba <0.0010 M Gd <0.00010 0 Mn <0.050 M Rb 0.0066 M Th <0.00010
M Be <0.000050 M Ga 0.00070 O Hg <0.10 M Ru 0.017 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
M B <0.0070 M Au <0.00030 M Nd <0.00020 M Sc <0.0010 M Ti <0.0050
M Cd <0.00030 M Hf <0.00020 O Ni <0.10 i Se M W <0.0010

O Ca 0.0011 M Ho <0.000050 M Nb <0.000050 0 Si <0.10 M U <0.00020
M Ce <0.00050 0 In <0.10 n Os M Ag 0.00070 i \

M Cs <0.000030 M Ir <0.00050 M Pd <0.00050 O Na 0.016 M Yb <0.00010
s Cr 0 Fe <0.10 i P M Sr <0.000050 M Y <0.0040

0 Co <0.10 M La <0.000050 M Pt <0.00020 n S O Zn <0.10

M Cu <0.00060 M Pb 0.00039 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.010 g/mL : (over)

QA:KSL gev.09250208

Inorganic Ventures, Inc.
195 Lehigh Avenue ¢ Suite 4 ¢ Lakewood, NJ 08701
QOrders: 800-669-6799 » FAX (732) 901-1903

Technical Support: 800-569-6799

Quality Assurance Manager




Catalog Number: CGCU1-1, CGCU1-2 and CGCU1-5 010423
Lot Number: T-CU02060 INORGANIC LAEBS/READCHEM LARS
DATE RECEIVED: __0QAx/od
Starting Material: Copper Metal DATE EXFIRED: ____03/0V/300W
Starting Material Purity: 99.999% DATE OFENED: ____C O/1nfOoAN
Starting Material Lot No: KO09C13 INORE: 39 _ FO:_FsS00_

Certificate of gnalpzlz V

CUSTGM GRADE SOLUTION 1000 pg/mL Copper in 2% HNO, (abs)

CERTIFIED CONCENTRATION: 1005 + 2 yg/mL

The CertifiediValue 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 (£) = ZHES N
n (n)112
(%) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1005 + 2 pg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nltrate

Instrument Analysis: 1003 + 5 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3114.

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 pyg/mL:

Custom-Grade §olut|ons tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-| Filtered Clean Room.

An ULPA-FIIteg_s 99.9985% efficient for the removal of particles down to 0.3 um.

0 Al <0.010 M Dy <0.00060 O Li <0.0050 M Pr  <0.000030 0 Te <0.031
M Sb <0.000050 M Er <0.00050 M Lu <0.00004 M Re <0.00010 M Tb <0.000030
0 As <0.044 M Eu <0.00030 Q Mg 0.00080 M Rh  0.0010 M Tl <0.00010
M Ba <0.0010 M Gd <0.00010 0 Mn <0.00020 M Rb <0.00010 M Th <0.00010
O Be <0.00020 0 Ga <0.0070 0O Hg <0.0070 M Ru <0.00020 M Tm <0.000040
M Bi 0.000090 O Ge <0.010 M Mo <0.00020 M Sm <0.00010 M  Sn 0.0013
0O B <0.0060 0 Au <0.010 M Nd <0.00020 M Sc <0.0010 O Ti <0.00030
0 Cd <0.0018 M Hf <0.00020 O Ni <0.0060 0 Se <0.020 M W <0.0010
O Ca 0.00058 M Ho <0.000050 M Nb <0.00005 0O Si <0.0033 M U <0.00020
M Ce <0.00050 0 In <0.030 n. Os 0 Ag <0.0040 M V <0.00020
M Cs <0.000030 M Ir <0.00050 M Pd 0.0024 0 Na <0.10 M Yb <0.00010
0 Cr <0.0020 0 Fe <0.0020 0 P <0.030 M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 o s <0.050 O Zn i
s Cu M Pb  0.0029 0 K <0.0060 M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.015 g/mL
QA:KSL rev.07030208 i (Over)
. :

Inorganic Ventures, Inc. |

195 Lehigh Avenue e Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager [

Orders: 800-669-6799 » FAX (732) 901-1903 m

[ -
Technical Support: 800-569-6799 132 004 |



1.0

inorganic ventures / iv labs

195 lehigh avenue, suite 4, lakewood, nj 08701 -usa
phone: 800-669-6799 & 732-901-1900 e fax: 732-901-1903
e-mail: ivsales@ivstandards.com e website: www.ivstandards.com

Lo 010424
certificate of analysis

inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.”

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Nickel in 1.4% (abs) HNOs

Catalog Number: CGNI1-1, CGNI1-2, and CGNI1-5
Lot Number: T-N102028
Starting Material: Ni pieces INOREANIC LABS/RADCHEM LABRS P9. 1003
Starting Material Purity (%): ~ 99.9994 g:_}[g FE:lgL[IZ;E’gD --_EQQ.ZIL_;Z‘_}[_QB_:{ _____
Stargn_g Material Lot No L0602 DATE OFENED: _:::_"ng__g YIEN lmoa__-:::::
Matrix: 1.4% (abs) HNO3 INORE: __ 3957 ___FO:__ES000 __

3.0 CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 998 + 2 pg/mL ,
Certified Density: 1.011 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 Valve (%) = E_gJ ' (%) = mean
X = individual results
n = number of measurements

Uncertainty (1) = ZIIEE-EI ¥'S = The summation of all significant estimated errors.
(2 (Most common are the errars from instrumental measurement,
weighing, dilution to volume, and the fixed error reported on the
NIST SRM certificate of analysis.)

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 isa
confirmation of the accuracy of this CRM. :

4.0 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.” (ISO VIM, 2nd ed.,
1993, definition 6.10)

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

41 Assay Method #1 1002 £ 3 pg/mL
ICP Assay NIST SRM 3136 Lot Number: 000612
Assay Method #2 998 + 2 pg/mL

EDTA NIST SRM 928 Lot Number: 880710



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

4.2

4.3

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used
for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National Institute of
Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NIST
test number is 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 NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98.

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

44 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 ug/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 ym.

O Al < 000938 M Dy < 006577 O Li < 0.00006 M Pr < 000329 M Te < 032886
M Sb < 000548 M Er < 005481 M Lu < 000439 M Re < 001096 M Tb < 00329
O As < 001689 M Eu < 003289 O Mg  0.00002 M Rh < 001096 M Tl < 00109
M Ba < 010962 M Gd < 001096 M Mn < 004385 M Rb < 001096 M Th < 0.01096
O Be < 000626 M Ga < 001096 O Hg < 003441 M Ru < 902192 M Tm < 00439
M Bi < 900439 M Ge < (06577 M Mo < g02192 M Sm < 001096 M Sn < 005481
O B < 003097 M Au < 003289 M Nd < 002192 M Sc < g.10962 M Ti < 054811
M Cd < 003289 M Hf < 002192 S Ni O Se < go1877 M W < 910962
Q Ca < go1157 M Ho < (00548 M Nb < 000548 o si 0.00188 M U < 002192
M Ce < ¢05481 M In < 010962 n Os M Ag < 002192 M < 0.02192
M Cs < 000329 M Ir < 005481 M Pd < 005481 O Na 000102 M Yb < po1096
M Cr < 05481 O Fe 000156 O P < 031280 M Sr < 000548 M Y < 043849
O Co 000182 M La < o00548 M Pt < g02192 O S < go7820 M Zn  g00189
M Cu < g06577 M Pb < 03289 o K 0.00043 M Ta < go7674 M Zr < g05481
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element
6.0 INTENDED USE

For the calibration of analytical instruments inciuding 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 + 4°C. Do not pipet from container. Do not retum

portions removed for pipetting o container.

Atamic Weight; Valence; Coordination Number; Chemical Form in Solution - 58.69; +2; 6; Ni(H.O)*

Chemica Compatibility - Stable in HCI, HNO,, H.SO, ,HF, H;PO,. Avoid basic media Stablewith most metals and inorganic
anions in acidic media.

Stability - 2-100 ppb levels stable for months in 1% HNOs / LDPE container. 1-10,000 ppm solutions chemically stable for years in
1-5% H / LDPE container.
Ir_l'iN%soriaining Samples (Preparation and Solution) - Metal (Soluble in HNO ); Oxides ( Soluble in HCI ); Ores (Dissolve in HCI/

Atamic Spectroscopic Information (ICP-OES D.Ls are given as radialiaxial view):

Technique/Line Estimated D.L, Order Type Interferences (underlined indicates severeat =~ corcs.)
ICP-OES 221.647 nm 0.01/0.0009 pug/mL 1 ion Si

ICP-OES 232.003 nm 0.02/0.006 ug/mL 1 atom  Cr, Re, Os, Nb, Ag, Pt, Fe

ICP-OES 231.604 nm 0.02/0.002 ug/mL 1 ion Sb, Ta, Co

ICR-MS 60 amu 100 ppt na M “Ca'QO'H , “Ca’®0, ®NaCl



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 I1SO 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 (Sli), 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 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration”
- Chemical Testing - Accredited A2LA Certificate Number 883.01

ACCREDITED

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 Repubiic
(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 i

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

10.6 MIL-STD-45662A (Obsolete/Observed) !

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY L

Certification

2
Date @‘\\ I Shel Life s o Years)

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 controlied and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequentiy, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM
sheif-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 11, 2002
Expiration Date:

INORGANIC LARS/FADCHEM LARS®). 2062 ' 132004

DATE RECEIVED: ___ O/i1d/e3 :

DATE EXFIRED: ____ ox/oy /2004 :
DATE OFENED: and]er

ENORG: __ QST ___FO:__FS060_



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

5.0 Curtificate Prepared By: Debbie Newman, QA Administrator Z ;

Certificate Approved By: i i
PP Y Katalin Le, QC Supervisor PN ¢
Certifying Officer: Paul Gaines, Chemist, Senior Technical! Director P ji
s0R Mo

e



STD

Certificate of Analysis

CUSTEM-GRADE SOLUTION 1000 pg/mL Cadmium in 2% HNO, (abs)

Catalog Number: CGCD1-1, CGCD1-2 and CGCD1-5

0

Lot Number: T-CD01125 INORGANIC LABS/RADCHEM LAES
3
Starting Material: Cadmium Metal DATE RELEIVED: ___ &LO DJQJ:’) ——————
. . . DATE EXFIRED: _ Q)LQ\ Z_QQQ)_-&_“____
Starting Material Purity: 99.999% TE i .
Starting Material Lot No: HO2K40A DATE OFENED: __ 21] ONJOA

INORG: __ DT _FO: __FS530Q%_
CERTIFIED CONCENTRATION: 1003 = 3 yg/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 (%) = 3 x i Uncertainty () = 2](25 N
n

(n)'lIZ

(x) = mean x; = individual results n = number of measurements ¥S; = The summation of all significant
estimated errors.

Classical Wet Assay: 1003 + 3 pg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 1003 + 3 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3108.

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 yg/mL:

Custom- GradgL solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room.
An ULPA-Filtgr is 99.9985% efficient for the removal of particles down to 0.3 um.

0O Al <0.00030 M Dy <0.00060 O L <0.0050 M Pr <0.000030 0O Te <0.031

M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
0O As <0.12 M Eu <0.00030 0O Mg <0.00010 M Rh <0.00010 M TI <0.00010
M Ba <0.0010 M Gd <0.00010 O Mn <0.00020 M Rb <0.00010 M Th <0.00010
0O Be <0.000050 M Ga <0.00010 0O Hg <0.0070 M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
0 B <0.0060 0 Au <0.010 M Nd <0.00020 M Sc <0.0010 0O Ti <0.00030
s Cd M Hf <0.00020 O Ni <0.0060 0 Se <0.020 M W <0.0010

O Ca 0.0018 M Ho <0.000050 M Nb <0.000050 0 Si <«0.010 M U <0.00020
M Ce <0.00050 0O In <0.030 n Os 0 Ag <0.27 M V <0.00020
M Cs <0.000030 M Ir <0.00050 O Pd <0.053 0 Na <0.10 M Yb <0.00010
0O Cr <0.0040 O Fe <0.0020 0O P <0.030 M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 0O S <0.020 0 Zn <0.030

M Cu <0.00060 M Pb <0.00030 0 K <0.0060 M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.015 g/mL (over)

QA :KL Rrev.0s01020% ) -

Inorganic Ventures, Inc.

195 Lehigh Avenue » Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager m———
Orders: 800-669-6799 o FAX (732) 901-1903
Technical Support: 800-569-6799
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certificate of analysis

1.0 | [Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality Systern Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.”

20 DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Cobalt in 2% (abs) HNOs

Catalog Number: CGCO1-1, CGCO1-2, and CGCO1-5
Lot Number: T-CO01120
Starting Material: Co powder ' _ ) ‘ ) A#F 2
Starting Material Purity (%): ~ 99.9957 INOREANIE LABS/RADCHEN LAES -

_ . DATE RECEIVED: ___ 3/o3/oad
Startlng Material Lot No 22897 DATE EXFIFRED: &1011-‘@’0:)\.\“ -
Matrix: 2% (abs) HNO3 ~ DATE OFENED: ______2JoM/03______

INDRG: __ D473 ___FO: __T50Y__
3.0 CERTIFIED VALUES AND UNCERTAINTIES

Certified Concentration: 1002 + 3 pg/mL
Certified Density: 1.016 g/mL (measured at 22° C)

The Cettified 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 Valte (%) = Jox, (%) ='rfiean
. n X; = individual results
v n = number of measurements
Uncertainty (£) = 2[5 2] ¥S = The summation of al significant estimated errors.
. - (e (Most conmon are the errors from instrumental measurement,

weighing, dilution to volume, and the fixed error reported on the

NIST SRM certificate of analysis.)
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.

4.0 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.” (1ISO VIM, 2nd ed.,
1993, definition 6.10) :

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

4.1 Assay Method #1 998 + 4 pg/mL
ICP Assay NIST SRM 3181 Lot Number: 000630
Assay Method #2 1002 + 3 pg/mL

EDTA NIST SRM 928 1ot Number: 880710



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 NIST 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 NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98.

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

44 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.

50 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.

o Al 0.00025 M Dy < 002419 O L 0.00001 M Pr < 000121 M Te < g.12097
M Sb < 000202 M Er < 002016 M Lu < 900161 M Re < 00403 M Tb < g00121
O As < 0.10000 M Eu < go1210 O Mg 0.00045 M Rh < 000403 M T < 000403
M Ba < 004032 M Gd < 00403 Q Mn 900003 M Rb < 000403 M Th < 000403
M Be < (00202 M Ga < 000403 O Hg < 0.05000 M Ru < 900807 M Tm < 000161
M Bi < ¢00161 M Ge < g02419 M Mo < 900807 M Sm < 000403 M Sn < 0.02016
O B < 004000 M Au < go01210 M Nd < 000807 M Sc < 004032 M Ti < 020162
M Cd < go1210 M Hf < 000807 O Ni < 0.,02000 M Se < 003226 M W < 004032
O Ca 000325 M Ho < 000202 M Nb < 000202 O Si < 0.00400 M U < 000807
M Ce < 002016 M In < 004032 n Os M Ag < 900807 M < 0.00807
M Cs < 00121 M Ir < 002016 M Pd < 902016 Q Na 00138 M Yb < 000403
M Cr < 002016 O Fe  0.00875 n P M Sr < 000202 MY < 16129
s Co M La < 000202 M Pt < 000807 n S M Zn < 008065
M Cu < 002419 M Pb < p01210 O K 0.03000 M Ta < 902823 M Zr < 9.02016
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Eilement

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 + 4 C. Do not pipet from container. Do not
retum portions removed for pipetting to container.

Atamic Weight; Valence; Coordination Number; Chemical Form in Solution - 58.9332; +2; 6; Co(H.0)*

Chemical Compatibility - Stable in HCI, HNO,, H,SO, ,HF, H,PO,. Avoid basic media. Stable with most metals and inorganic
anions in acidic media.

Stability - 2-100 ppb levels stable for months in 1% HNO, / LDPE container. 1-10,000 ppm solutions chemically stable for years in
1-5%H / LDPE container.

ﬁg NC&?hining Samples (Preparation and Solution) - Metal (soluble in HNO, ); Oxides ( Soluble in HCl ); Ores ( Dissolve in HCI
Atamic Spectroscopic Information (ICP-OES D.Ls are given as radial/axial view):

Jechnigue/Line Estimated D.L. Jype Interferences (underlined indicates severeat =~ concs.)
ICP-OES 238.82 nm 0.01/.002 ygmL 1 ion Fe, W, Ta
ICP-OES 228.616 nm 0.01/.001pgmL 1 ion
ICROES 237.862 nm 0.01/.002 pygmL 1 ion W, Re, Al, Ta

ICP-MS 59 amu 2 ppt n/a M 2Ca'*O'H , “Ar*O'H, *Ar>Na, “Ca"0, *Mg*Cl



8.0
9.0
10.0

i . : 5\
HAZARDOUS INFORMATION - Please referifo the enclosed Material Saftey-Data sheet for information regarding this ERM.

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

0610428

QUALITY STANDARD DOCUMENTATION

10.1.

10.2

10.3

10.4

10.5

10.6

1ISO 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 |Q Net International Certification Network: By

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 (SlI), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),
Poland(PCBC), Portugal (APCERY), Singapore (PSB), Slovenia (S!Q), Spain (AENOR), Switzeriand (SQS)

ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration”
- Chemical Testing - Accredited A2LA Certificate Number 883.01

ACCREDITE!

ISO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers"

- Reference Materials Production - Accredited A2LA Certificate Number 883.02

A2L A Mutual Recognition Agreement Partners:

Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic
(NAO), Denmark (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)

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

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

MIL-STD-45662A (Obsolete/Observed)

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

111

IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at 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:

INORGANIC LAES/RADCHEM LAES TRy Qo¢ 152008
DATE RECEIVED: ___ 2/O3/0%™
DATE EXFIRED: _ __ D/o\/ S0 7

DATE OFENED:

INORG: __ 50‘_1}____%0 fﬁ&@@‘\_m



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Administrator 2‘ ;

Certificate Approved By: Katalin Le, QC Supervisor
P Koot A F SN

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P /i
fw)ﬁ { N\Oawsg



Certificate of Analpsgis

CUQTOM’-GRADE SOLUTION 1000 pg/mL Manganese in 2% HNO, (abs)

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

429

. INORGANIC LAEBS/RADCHEM LAES
Lot Number: T-MNO2033 DATE RECEIVED: _...,.QL.LKQ_/O_'Q..”..,____.
Starting Material: Manganese Metal DATE EXFIRED: ___OQ/oL/acQ%
Starting Material Purity: 99.998% DATE OFENED: _____ .0_\./—.}.(9_./ Qb
Starting Material Lot No: 21563 INORG: 393\ FO: _FESQA0T3__ .

CERTIFIED CONCENTRATION: 1004 + 3 yg/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 () = 2 x, Uncertainty () =_2[(2s )]
n (n)‘l/Z
(x) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1004 + 3 ug/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nttrate

Instrument Analysis: 1001 + 3 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3132.

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 downto 0.3 um .

M Al <0.00090 M Dy <0.00060 M L <0.0010 M Pr <0.000030 M Te <0.0030
M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M Mg 0.0040 M Rh <0.00010 M TI <0.00010
M Ba <0.0010 M Gd <0.00010 s Mn M Rb <0.00010 M Th <0.00010
M Be <0.000050 i Ga 0O Hg <0.030 M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo 0.00024 M Sm <0.00010 M Sn <0.00050
M B <0.0070 M Au <0.00030 M Nd <0.00020 M Sc <0.0010 M Ti <0.0050
M Cd <0.00030 M Hf <0.00020 O Ni <0.050 0O Se <0.40 M W <0.0010

Q0 Ca <0.010 M Ho <0.000050 M Nb <0.000050 0 Si <0.020 M U <0.00020
M Ce <0.00050 i In n Os M Ag <0.00020 i \)

M Cs <0.000030 M i <0.00050 M Pd <0.00050 O Na <0.090 M Yb <0.00010
M Cr <0.00050 i Fe i P M Sr <0.000050 M Y <0.0040

0 Co <0.050 M La <0.000050 M Pt <0.00020 n S M Zn <0.0020
M Cu <0.00060 M Pb <0.00030 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 2220 1.015 g/mL {over)

QA KL rev.08220208

Inorganic Ventures, Inc.

195 Lehigh Avenue e Suite 4 = Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799 » FAX (732) 901-1903 Ex
Technical Support: 800-569-6799 8




Certificate of Analysis V

. 010430
CUSTOM-GRADE SOLUTION 1000 pg/mL Vanadium in 1.4% HNO, (abs)

Catalog Number: CGV1-1, CGV1-2 and CGV1-5

Lot Number: S-QV01080
INORGANIC LARS/FRADCHEM LARS

Starting Material: Vanadium Pentoxide DATE RECEIVED:___\0/23/0R3_ . . ____

Starting Material Purity: 99.999% DATE EXFIRED: ____U/0\/3003A ______

Starting Material Lot No: 46 DATE OFENED: _____ 10/3>Jjaa.
INORG: __X7T40 FO: __ESQ057...

CERTIFIED VALUE: 995 ug/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 + 0.5% at the 95% confidence level for a period of 1 year. (See expiration date beiow)

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

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

Instrument Analysis: 991 pg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3165
Sufficient number of sample measurements were made to give a minimum relative precision of + 0.5% at the 95% confidence level.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN yg/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 um.

M Al 0.0095 M Dy <0.0006 M L <0.001 M Pr <0.00003 M Te <0.003 :
M Sb 0.042 M Er <0.0005 M Lu <0.00004 M Re <0.0001 M Tb <0.00003 [
M As <0.001 M Eu <0.0003 M Mg 0.0089 M Rh <0.0001 M Tt <0.0001 :
M Ba <0.001 M Gd <0.0001 O Mn i M Rb <0.0001 M Th <0.0001 \
M Be <0.00005 M Ga <0.0001 O Hg i M Ru <0.0002 M Tm <0.00004 '
M Bi <0.00004 M Ge <0.0006 M Mo 0.016 M Sm <0.0001 M Sn <0.0005

M B <0.007 M Au <0.0003 M Nd <0.0002 M Sc <0.001 M Ti <0.005

M Cd <0.0003 M Hf <0.0002 0O Ni <0.05 0O Se <04 M W 0.00055

0 Ca <0.01 M Ho <0.00005 M Nb 0.00024 0O Si <0.03 M U 0.0011

M Ce <0.0005 0 In <0.07 n Os M Ag 0.00044 s V

M Cs <0.00003 M ir <0.0005 M Pd <0.0005 O Na <0.09 M Yb <0.0001

0 Cr <0.02 O Fe <0.05 o P i M Sr <0.00005 M Y <0.004

0 Co <0.05 M La <0.00005 M Pt <0.0002 n S M Zn 0.0041

M Cu <0.0006 M Pb <0.0003 n K M Ta <0.0007 M 2r  <0.0005

M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.013 g/mL

QA :KLgev.0110020n

{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




Certificate of Analysgisg V

CUSTOM-GRADE SOLUTION 1000 pg/mL ZinG in 1.4% HNO, (abs) 010431

Catalog Number: CGZN1-1, CGZN1-2, and CGZN1-5

Lot Number: T-ZNO2015

Starting Material: Zinc Metal
Starting Material Purity: 99.999%
Starting Material Lot No: J17L26

CERTIFIED CONCENTRATION: 1007 + 2 yg/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 (x) = 2|§Zs )22
n (n)llZ
(%) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1007 + 2 pg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate

Instrument Analysis: 1006 + 4 pg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3168a

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 yg/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 um .

0 Al <0.0020 M Dy <0.025 O i 0.0000050 M Pr <0.0013 M Te <0.13
M Sb <0.002t M Er <0.021 M Lu <0.0017 M Re <0.0041 M Tb <0.0013
M As <0.041 M Eu <0.013 O Mg 0.00011 M Rh <0.0041 M T <0.0041
M Ba <0.041 M Gd <0.0041 M Mn <0.017 M "Rb <0.0041 M Th <0.0041
M Be <0.0021 M Ga <0.0041 O Hg <0.010 M Ru <0.0082 M Tm <0.0017
M ' Bi <0.0017 M Ge <0.025 M Mo <0.0082 M Sm <0.0041 M Sn <0.021
0O B 0.00015 M Au <0.013 M Nd <0.0082 M Sc <0.041 M Ti <0.21
M Cd <0.013 M Hf <0.0082 O Ni 0.000085 M Se <0.033 M W <0.041
0 Ca 0.00022 M Ho <0.0021 M Nb <0.0021 0O Si <0.0040 M U <0.0082
M Ce <0.021 M In <0.041 n Os "M Ag <0.0082 M V <0.0082
M Cs <0.0013 M Ir <0.021 M Pd <0.021 O Na 0.00055 M Yb <0.0041
0 Cr <0.0010 0O Fe 0.000045 0O P <0.0030 M Sr <0.0021 M Y <017
M Co <0.013 M La <0.0021 M Pt <0.0082 0 S <0.020 s 2n

0 Cu <0.00050 M Pb <0.013 0 K 0.00018 M Ta <0.029 M Zr <0.021
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element

ANALYZED DENSITY OF SOLUTION (measured at 21°c): 1.011 g/mL

QA:KL aw.0s170208
- »{over)

Inorganic Ventures, Inc.

195 Lehigh Avenue ¢ Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager 1 A 2 UU 3
! .

Orders: 800-669-6799  FAX (732) 901-1903
Technical Support: 800-569-6799




Certificate of Analysgis v

CUSTOM-GRADE SOLUTION 1000 pg/mL Lanthanum in 1.4% HNO, (abs) 010432

Catalog Number: CGLA1-1 and CGLA1-6
INORGANIC LARS/FRADCHEM LARBS

Lot Number: S-QLA01054 DATE RECEIVED: ___0%/3a3/oa _____
DATE EXFIERED: _____ _ij_g_\_Lagq_Q,______
Starting Material: Lanthanum Oxide DATEI _.DF'ENED=:_—__._‘_Q§./&G:.ZQ_9 ______
Starting Material Purity: 99.999% INORG: ___ 2050 ___FO:_ FS53043 _
Starting Material Lot No: LA-0-5-017

CERTIFIED VALUE: 1001 pyg/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 + 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 NIST SRM 928 Lead Nitrate

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

Instrument Analysis: 999 ug/mL

Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3127a
Sufficient number of sample measurements were made to give a minimum relative precision of + 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 um.

0 Al <0.04 M Dy <0.0006 M L <0.001 0 Pr <0.02 M Te <0.003
M Sb <0.00005 M FEr 0.001 M L 0.00004 M Re <0.0001 M Tb <0.00003
M As <0.001 M Eu <0.0003 M Mg <0.003 M Rh <0.0001 M TI <0.0001
O Ba <0.02 M Gd 0.039 M Mn <0.0004 M Rb <0.0001 M Th <0.0001
M Be <0.00005 M Ga <0.0001 0 Hg «0.03 M Ru <0.0002 M Tm <0.00004
M Bi <0.00004 M Ge <0.0006 M Mo <0.0002 M Sm 0.0004 M Sn <0.0005
0 B <0.02 M Au <0.0003 M Nd 0.0002 M Sc <0.001 M Ti <0.005
M Cd <0.0003 M Hf <0.0002 O Ni <0.05 0O Se <04 M W <0.001
0 Ca <0.01 M Ho 0.0001 M Nb <0.00005 .0 Si <0.02 M U <0.0002
0 Ce i 0 In <0.03 n  Os "M Ag <0.0002 M V <0.0002
n GCs M Ir <0.0005 M Pd <0.0005 O Na <0.09 M Yb <0.0001
M Cr <0.0005 0 Fe <0.05 o P <0.05 M Sr <0.00005 M Y <0.004
M Co <0.0003 s La M Pt <0.0002 n S M 2n <0.002
M Cu <0.0006 M Pb <0.0003 n K M Ta <0.0007 M Zr <0.0005
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.009 g/mL
QA:KSL #ev.11010108

{over)

Inorganic Ventures, Inc.

195 Lehigh Avenue * Suite 4 » Lakewood, NJ 08701 Quality Assuraﬁce Manager m
Orders: 800-669-6799 « FAX (732) 901-1903 i

Technical Support: 800-569-6799




Certificate of Analysgis v

. 010433
CUSTOM-GRADE SOLUTION 1000 pg/mL Palladium in 3.3% HCI (abs)
Catalog Number: CGPD1-1 and CGPD1-5
Vs AN T S S - ARS
- T- 1 IHORGANIC LABS/READCHEM LA

Lot Number: T-PD02014 B e IVUED. __,_,_'_Q_/,Q&[Q_S_m_w__

Starting Material: Palladium Nitrate DATE; E:'fl:t“:':ED: LY A 1VA2 0 0L S

Starting Material Purity: 99.999% DATE OFENED: ,7».___“__3_/.3_%[@3 ______

Starting Material Lot No: 00614 INORG: __ 3904 ___FO: L GG

CERTIFIED CONCENTRATION: 1001 + 3 yg/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 x ; Uncertainty () = ZHZS N iy
n (n)IIZ
(x) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

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

Instrument Analysis: 1001 + 3 yg/mL
Method: inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3138.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN yg/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 um.

M Al <0.00090 M Dy <0.00060 M Li <0.0010 M Pr <0.000030 M Te <0.0030
M Sb 0.0017 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.060 M Eu <0.00030 M Mg 0.0090 0 Rh <0.020 M T 0.00010
M Ba <0.0010 M Gd <0.00010 M Mn <0.00040 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga 0.00026 O Hg <0.030 0 Ru <0.010 M Tm <0.000040
M Bi <0.000040 M Ge 0.0058 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
M B <0.0070 M Au 0.00090 M Nd 0.00090 M Sc <0.0010 M Ti <0.0050

0 Cd <0.010 M Hf <0.00020 O Ni <0.050 O Se <0.40 M W <0.0010
0O Ca 0.040 M Ho <0.000050 M Nb <0.000050 0 Si <0.020 M U <0.00020
M Ce <0.00050 0 In <0.030 n Os 0 Ag 0.26 0 V <0.010

i Cs M Ir <0.00050 s Pd 0 Na <0.090 M Yb <0.00010
0 Cr <0.020 O Fe <0.050 0O P <0.050 M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt 0.016 n S M 2n 0.0030

M Cu 0.0023 M Pb 0.0022 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - 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:KSL aev.0s02020n

{over)

Inorganic Ventures, Inc.

195 Lehigh Avenue e Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799 « FAX (732) 901-1903
Technical Support; 800-569-6799 122 U Uq




Cectificate of Analygis v

01043
CUSTOM-GRADE SOLUTION 1000 wg/mL Sulfur in H,0 4
Catalog Number: CGS1-1, CGS1-2, and CGS1-5
Lot Number: T-S01058 INORGANIC LABS/RADCHEM LARS
. DATE RECEIVED: __|o/83/0a
Starting Material: H,SO R L T e e e e e
Starting Material Purity: 99.959% gz:’r_g E?Eéégl_)' ___m.lL/.O.l/_/QQQl ——————
Starting Material Lot No: N38818 :_____lo/pfe

INORGE: 3729 _FO: _FS53057
CERTIFIED CONCENTRATION: 1000 + 2 pyg/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 () = ZHES 232
n (n)‘lIZ
(x) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1000 + 2 ug/mL
Method: Acidimetric Titration vs NIST SRM KHP 84k.

Instrument Analysis: 1003 + 4 gg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3154.

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 yg/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 um.

0 Al <0.0030 M Dy <0.012 O L <0.00016 M Pr <0.00060 M Te <0.060

M Sb <0.0010 M Er <0.010 M Lu <0.00080 M Re <0.0020 M Tb <0.00060
M As <0.020 M Eu <0.0060 0 Mg <0.000040 M Rh <0.0020 M TI <0.0020
M Ba <0.020 M Gd <0.0020 M Mn <0.0080 M Rb <0.0020 M Th <0.0020
O Be <0.0020 M Ga <0.0020 0O Hg <0.011 M Ru <0.0040 M Tm <0.00080
M Bi <0.00080 M Ge <0.012 M Mo <0.0040 M Sm <0.0020 M Sn <0.010
0 B <0.010 M Au <0.0060 M Nd <0.0040 M Sc <0.020 M Ti <0.10

M Cd <0.0060 M Hf <0.0040 0O Ni <0.0023 0O Se <0.0062 M W <0.020

0 Ca <0.0037 M Ho <0.0010 M Nb <0.0010 Q Si <0.0041 M U <0.0040
M Ce <0.010 M In <0.020 n Os M Ag <0.0040 M V <0.0040
M Cs <0.00060 M Ir <0.010 M Pd <0.010 Q Na <0.00010 M Yb <0.0020
M Cr <0.010 0 Fe <0.0011 0 P <0.0048 M Sr <0.0010 M Y <0.080
M Co <0.0060 M La <0.0010 M Pt <0.0040 s S 0O Zn 0.0019
M Cu <0.012 M Pb <0.0060 0 K <0.0017 M Ta <0.014 M Zr <0.010
M - checked by ICP-MS O - 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 (over)

Inorganic \Ienturelc

195 Lehigh Avenue ¢ Suite 4 = Lakewood, NJ 08701

Ouélity Assurance Manager
Orders: 800-669-6799 « FAX (732) 901-1903 %
Technical Support: 800-569-6799 .1




‘ Certificate of Analpsis v

CUSTOM-GRADE SOLUTION

Catalog Number: CGTH1-1 and CGTH1-5

1000 pg/mL Thorium in 3% HNO, (abs) 010435

Lot Number: T-THO1059 INDRGANIC LAES/RAD "H M LAES
DATE RECEIVED: ¢/ 4ol __

Starting Material: Thorium Nitrate DATE EXFIFED: _

Starting Material Purity: 99.999% DATE DF'ENED. __ _7 _‘_-/ __________ e
Starting Material Lot No: C0o1L32 INORG: ___3_@ ______ F'D- E_SQJ__‘/ —_—
CERTIFIED CONCENTRATION: 1001 + 3 yg/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:

=X x ; Uncertainty (£) = 2|(Zs )32
n

(n)IIZ

Certified Value (x)

¥S, = The summation of all significant
estimated errors.

(%) = mean x; = individual results n = number of measurements

Classical Wet Assay: 1001 + 3 ug/mL
Method: EDTA Titration vs NIST SRM Lead Nitrate.

Instrument Analysis: 1002 + 4 uyg/mlL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3159.

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 yg/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 um .

O Al <0.00090 M Dy 0.0062 O Li <0.000030 M Pr  0.00037 O Te <0.031
M Sb <0.000050 M Er <0.00050 M Lu  <0.000040 M Re <0.00010 M Tb <0.000030
0 As <0.014 M Eu <0.00030 O Mg <0.000060 M Rh <0.00010 M Tl <0.00010
M Ba  0.0050 M Gd 0.0054 O Mn <0.0000030 M Rb <0.00010 s Th

O Be <0.00020 M Ga <0.00010 i Hg M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm 0.0095 M Sn <0.00050
O B <0.00060 M Au <0.00030 M Nd 0.0026 M Sc <0.0010 O Ti <0.00092
O Cd <0.0045 M Hf <0.00020 0 Ni <0.0023 M Se <0.010 M W <0.0010
0 Ca <0.030 M Ho 0.00022 M Nb <0.000050 0 Si <0.0034 M U 0074
M Ce <0.00050 O In <0.0020 n Os M Ag <0.00020 M V <0.00020
M Cs <0.000030 M Ir  <0.00050 M Pd <0.00050 O Na <0.00010 M Yb <0.00010
O Cr <0.00080 O Fe <0.0011 i P M Sr <0.000050 M Y <0.0040
M Co <0.00030 M Lla <0.000050 M Pt <0.00020 0 S <0.072 O Zn <0.00058
M Cu <0.00060 M Pb <0.00030 0 K <0.0017 M Ta <0.00070 M Zr  0.0085

M - checked by ICP-MS O - checked by ICP-OES

n - not checked for

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.022 g/mL
QA:KL pev.0s080208

i - spectral interference s - solution standard element

_(over)

Inorganic Ventures, Inc.

195 Lehigh Avenue « Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager

Orders: 800-669-6799 « FAX (732) 901-1903
Technical Support: 800-569-6799




(!Eertlfttéte n Analysisg v

GRADE SOLUTION 1000 pg/mL Uranium in 1% HNO, (abs)

Catalog Number: CGU1-1 and CGU1-5 010436
Lot Number: T-U01056 INOFGEANTC L_,ea,Bg,/E:ADE’.?EM&/LABS
i i i i * DATE RECEI . o 0&
Starting Material: Uranium Oxynitrate D"”E I"_[“l EI.YED G YAC 16V, 16 T
Starting Material Purity: 99.95% DAT”L'-. EXFIRED: _.w..--__;}.[Q_\_./_&Q“Q_& ______
Starting Material Lot No: E14L40 DATE OFENED: ) [Qﬁ.[gg) _______
INDRE: _ 39TH FO: __E5300%

CERTIFIED CONCENTRATION: 1001 = 1 pyg/mL —mE s

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) = 2 x Uncertainty (£) =_2[(2s )"
n (n)|/2
(X) = mean x, = individual results n = number of measurements ¥'S; = The summation of all significant estimated errors.

Instrument Analysis: 1001 * 1 pyg/mL (Avg. 2 runs)
Method: Inductively Coupled Piasma Spectroscopy (ICP) vs NIST SRM 3164.

Calculated Value: 1000 yg/mL
Method: Calculated, based on starting material.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN yg/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 um.

0 Al <0.20 M Dy <0.0060 0 L <0.010 M Pr  <0.00030 M Te <0.030

M  Sb 0.00020 M Er  <0.0050 M Lu  <0.00040 M Re <0.0010 M Tb <0.00030

t As <0.010 M Eu <0.0030 0 Mg 0.012 M Rh <0.0010 M T <0.0010
M Ba 0.0022 M Gd <0.0010 M  Mn <0.0040 M Rb <0.0010 M Th <0.0010
0 Be <0.10 M Ga .<0.0010 i Hg M Ru <0.0020 M Tm <0.00040
M B 0.00030 M Ge <0.0060 M Mo <0.0020 M Sm <0.0010 M  Sn 0.043
o B 0.0020 M Au <0.0030 M Nd <0.0020 M Sc 0.00080 M T 0.029
M Cd <0.0030 M Hf <0.0020 i Ni M Se <0.0080 M W <0.010
0 Ca 0.11 M  Ho <0.00050 M Nb <0.00050 i Si s U
M Ce <0.0050 M In  <0.010 n  Os M Ag <0.0020 MV 0.00040
M Cs <0.00030 M I <0.0050 M Pd <0.0050 O Na 0.19 M  Yb <0.0010

M Cr 0.0047 i Fe i P M Sr 0.0011 M Y 0.56
M Co 0.014 M La 0.0014 M Pt <0.0020 i s M  Zn 0.020
M Cu 0.022 M Pb 0.0025 i K M Ta <0.0070 M Zr 0.00060
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
**NOTICE TO ICP-MS USERS: The 23*U in this standard is depleted. The certified abundances in Atom % are as follows:
Natural IV’s Certified
Abundance Abundance
Isotope Atom % Atom %
Uranium 28y 99.3 99.8 + 0.1
=5y 0.70 0.195 + 0.005
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.008 g/mL {over) QA:KSL rew.os2s020m

Inorganic Ventures, Inc.
195 Lehigh Avenue  Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager

Orders: 800-669-6799 « FAX (732) 901-1903 )| EZ 00 4
Technical Support: 800-569-6799




\ 010437
CUSTOM-GRADE SOLUTION 1000 pg/mL Tungsten in 0.1% HNO, (abs)/1% HF (abs)

Catalog Number: CGW1-1, CGW1-2, and CGW1-5 This standard should not be prepared or stored in glass.

Lot Number: T-W01078

e 7013008
Starting Material: Tungsten Metal " — %[0V /300
Starting Material Purity: 99.999% Y 74 o ¥ <1 N
Starting Material Lot No: EO3KO06 T 3%e% UL LLESIASS

CERTIFIED CONCENTRATION: 1003 + 4 pyg/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 () = ZHES N
n (n)‘|/2
(%} = mean x; = individual results n = number of measurements ¥S; = The summation of all significant

estimated errors.

Calculated Value: 1000 yg/mL
Method: Calculated, based on starting material.

Instrument Analysis: 1003 *+ 4 pyg/mL (Average of 2 runs)
Method: Inductively Coupled Plasma Spectroscopy ({CP) vs N!ST SRM 3163.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pyg/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 um .

o Al 0.030 M Dy <0.00060 0O L <0.000030 M Pr <0.000030 M Te <0.0030
M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.020 M Tb <0.000030
M As <0.0010 M Eu <0.00030 0O Mg 0.0010 M Rh <0.0010 M TI <0.00010
M Ba <0.0010 M Gd <0.00010 M Mn <0.00040 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 i Hg M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
M B <0.0070 M Au <0.00030 M Nd <0.00020 M Sc <0.0040 M Ti <0.0050
M Cd <0.00030 M Hf 0.00037 O Ni <0.10 M Se <0.010 s W

0 Ca 0.00086 M Ho <0.000050 M Nb <0.00080 n Si M U <0.00020
M Ce <0.00050 M In <0.0010 n Os M Ag <0.00020 M V .<0.00020
M Cs <0.000030 M Ir <0.00050 M Pd <0.00050 O Na 0.047 M Yb <0.00010
M Cr <0.00050 i Fe i P M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 n S M Zn 0.031

M Cu <0.00060 M Pb <0.00030 0 K 0.028 M Ta <0.010 M Zr 0.0026

M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.006 g/mL (over)

Inorganic Ventures, Inc. R Mrina
195 Lehigh Avenue © Suite 4 * Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799 = FAX (732) 901-1903

Technical Support: 800-569-6799

182003




458

Lot Number: T-YO1086 INORGANIC LARS/RADCHEM LAES
DATE RECEIVED:___ 05/098/03 ______
Starting Material: Y20, DATE EXFIRED: -——-—-——QQ’-/—Q“*(“@‘&‘ ”””””
Starting Material Purity: 99.999% DATE OFENED: ¢ S VAR-Y o T W
Starting Material Lot No: Y-0-5-9503201 INORG: __ 4060 __FO: _FS2\B)\ ____

CERTIFIED CONCENTRATION: 1004 + 3 yg/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 (£) = 2|ng 2212
n (n)1/2
(%) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1004 + 3 pg/miL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 1004 = 4 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP} vs NIST SRM 3167a.

The independent sampies 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 particies down to 0.3 um .

Pr  <0.00030

0 Al 0.00021 M Dy <0.0060 M L <0.010 M M Te <0.030
M Sb <0.00050 M Er <0.0050 0 Lu <0.000020 M Re <0.0010 M Tb <0.00030
M As <0.010 M Eu <0.0030 0 Mg <0.000030 M Rh <0.0010 M TI <0.0010
M Ba <0.010 M Gd <0.0010 0O Mn <0.000020 M Rb <0.0010 M Th <0.0010
M Be <0.00050 M Ga <0.0010 0 Hg <0.020 M Ru <0.0020 M Tm <0.00040
M Bi <0.00040 M Ge <0.0060 M Mo <0.0020 M Sm <0.0010 M Sn <0.0050
0 B <0.00014 M Au <0.0030 M Nd <0.0020 0 Sc 0.00024 M Ti <0.050
M Cd <0.0030 M Hf <0.0020 M Ni  <0.080 M Se <0.0080 M W <0.010
0 Ca 0.00014 M Ho <0.00050 M Nb <0.00050 0 Si 0.000077 M U <0.0020
M Ce <0.0050 M In <0.010 n Os M Ag <0.0020 0 V <0.00080
M Cs <0.00030 M Ir <0.0050 0 Pd <0.10 O Na <0.050 M Yb <0.0010
M Cr <0.0050 O Fe 0.0015 0 P <0.070 M Sr <0.00050 s Y
M Co <0.0030 M La <0.00050 M Pt <0.0020 0 S <0.043 M Zn <0.020
M Cu <0.0060 M Pb <0.0030 0 K <0.10 M Ta <0.0070 0 Zr <0.00070
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.010 g/mL (over)
QA:KL rev.0s180208
Inorganic Ventures, Inc. |
195 Lehigh Avenue * Suite 4 ¢ Lakewood, NJ 08701 Quality Assurance Manager FEXPIRES |
Orders: 800-669-6799 » FAX (732) 901-1903 1 3 Z [} [] 4
Technical Support: 800-569-6799 ~




Catalog Number: CGZR1-1 and CGZR1-5
This standard should not be prepared or stored in glass.

Lot Number: T-QZR01062 DATE RECEIVED: ___o/Axfes
DATE EXFIRED: _ aAd/ov/aoet
Starting Material: Zirconium Metal DaAaTE OFENED: __ VARY ik
Starting Material Purity: 99.999% INOFE: q FO: 5060
Starting Material Lot No: SP4811A G- 5% ~F23000 __

CERTIFIED CONCENTRATION: 1005 + 6 yg/mL

(ﬂierttfutﬁate of Analysgis v

CUSfGiVI GRADE SOLUTION 1000 pg/niL Zirconium in H,0 tr. HF tr. HNO,

616439

INORGANTIC LABRS/RADCHEM LARBS

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) = 2 X Uncertainty (+) =_2 gEs 22172
n (n)1/2
(x) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Instrument Analysis: 1005 + 6 pyg/mL (Average of 2 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3169

Calculated Value: 1000 wpg/mL (For informational purposes)
Method: Calculated based on starting material.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN yg/mL:

Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Fiitered Clean Room.

An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 um.

o Al 0.055 & M Dy <0.012 0 Li  <0.000030 M Pr <0.00059
M Sb 0.0001 77¥ - M Er <0.0098 - M Lu <0.00079 M Re <0.0020
M As <0.020 M Eu <0.0059 O Mg <0.000030 M Rh <0.0020
M Ba 0.013 M Gd <0.0020 O Mn 0.0020 M Rb <0.0020
O Be <0.10 M Ga <0.0020 O Hg <0.011 ‘ M Ru <0.0040
M Bi <0.00079 M Ge <0.012 0O Mo <0.10 M Sm <0.0020
i B M Au <0.0059 M Nd <0.0040 0O Sc <0.00016
0 Cd <0.0053 M Hf 0.087 O Ni 0.014 M Se <0.016

0O Ca 0.0020 M Ho <0.00088 i Nb i Si

M Ce <0.0098 M In <0.020 n Os i Ag

M Cs <0.00059 M Ir <0.0098 i Pd O Na 0.041

0 Cr 0.034 0 Fe 0.45 o P <0.0048 M Sr <0.00098
M Co <0.0059 M La <0.00098 M Pt <0.0040 i S

M Cu 0.013 M Pb <0.0069 0 K 0.013 M Ta 0.0011
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.000 g/mL
QA:KL rev.10030208

&

Inorganic Ventures, Inc.
195 Lehigh Avenue ¢ Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799 « FAX (732) 901-1903

_Technical Support: 800-569-6799

Te
Tb
TI
Th
Tm
Sn
Ti
w

[

Vv
Yb
Y
Zn
Zr

P ORPREREZEOCREREERIR

<0.059
<0.00059
<0.0020
<0.0020
<0.00079
0.0011
0.0031
0.0016
0.00040
0.0016
<0.0020
<0.0010
0.0057

s - solution standard element

(over)
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(]
Certificate of Analysgis v
CUSTOM-GRADE SOLUTION 1000 pg/mL Silver in 3.5% HNO, (abs) ~ 010440

Catalog Number: CGAG1-1, CGAG1-2 and CGAG1-5

Lot Number: T-AG02013 INORGANIC LARS/FADCHEM 'LABS
DATE RECEIVED:___03/2»/0_______
Starting Material: Silver Metal DATE EXFIRED: ____ O/ /3003 ____
Starting Material Purity: 99.999% DATE OFENED: ___ ¢ OR/G/IO ______
Starting Material Lot No: F15102 INORG: __ X833 FO:__T53042 _

CERTIFIED CONCENTRATION: 996 + 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 (x) = Y x ; Uncertainty (£} = ZHES N
n (n)uz
(x) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet Assay: 998 + 3 pyg/mL
Method: Volhard Titration vs NIST SRM 999a Potassium Chloride

Instrument Analysis: 996 + 3 pg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3151.

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 pyg/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 um.

M Al <0.0009 M Dy <0.0006 M L <0.001 M Pr <0.00003 M Te <0.003
M Sb 0.0006 M Er <0.0005 M Lu <0.00004 M Re <0.0001 M Tb 0.00003
M As <0.001 M Eu <0.0003 M Mg <0.003 n Rh M T <0.0001
M Ba <0.001 M Gd <0.0001 M Mn <0.0004 M Rb <0.0001 M Th <0.0001
M Be <0.00005 M Ga <0.0001 0 Hg <0.02 n Ru M Tm <0.00004
M Bi 0.0007 M  Ge 0.001 M Mo <0.0002 M Sm <0.0001 M Sn <0.0005
M B <0.007 M  Au <0.0003 M Nd <0.0002 M Sc <0.001 M Ti <0.005

0 Cd <0.01 M Hf <0.0002 O Ni <0.05 0O Se <04 M W <0.001

0 Ca <0.01 M Ho <0.00005 M Nb <0.00005 0 Si <0.02 M U <0.0002
M Ce <0.0005 0O In <0.03 n Os s Ag M V <0.0002
M Cs <0.00003 M Ir <0.0005 n Pd 0O Na <0.09 M Yb <0.0001
M Cr <0.002 0 Fe <0.05 0O P <0.05 M Sr <0.00005 M Y <0.004
M Co <0.0003 M La <0.00005 M Pt <0.0002 n S M Zn 0.006
M Cu <0.0006 M Pb <0.0003 n K M Ta <0.0007 M Zr <0.0005
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element

(over)

Inorganic Ventures, Inc.  fad R Asines
195 Lehigh Avenue * Suite 4 * Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799  FAX (732) 901-1903 m

159007
Technical Support: 800-569-6799 4 £000 J

ANALYZED DENSITY OF SOLUTION (measured at 22°c): 1.025 g/mL




(!Eerttfltate of Analysgis V

custM GRADE SOLUTION 1000 pg/mL Arsenic in 1.4% HNO, (abs) 010441
Catalog Number: CGAS1-1, CGAS1-2 and CGAS1-5

INORGANIC LABRS/RADICHEM LAES

DATE RECEIVED: _g,/n4
DATE EXPIRED: __do/eylymd )2
/ZLB_ ___________

Lot Number: T-AS02019

Arsenic Metal
99.999%
23014

CERTIFIED CONCENTRATION: 1006 + 3 yg/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:

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

DATE OFENED:
INDRG: 3

Certified Value (%) = Z X ; Uncertainty (+) = 2[(25 22172
n (n)1/2
{x) = mean x; = individual results n = number of measurements ¥'S; = The summation of ali significant

estimated errors.

Calculated Value: 1003 pwg/mL
Method: Calculated, based on starting material.

Instrument Analysis: 1006 + 3 uyg/mL (Average of 3 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3103a.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pyg/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 particies down to 0.3 um .

O Al 0.00030 M Dy <0.012 O L <0.000020 M Pr  <0.00060 M Te <0.060
0 Sb <0.010 M Er <0.010 M Lu <0.00080 0 Re <0.010 M Tb <0.00060
s As M Eu <0.0060 O Mg <0.000030 M Rh <0.0020 M TI <0.0020
M Ba <0.020 M Gd <0.0020 0 Mn <0.000030 M Rb <0.0020 M Th <0.0020
M Be <0.0010 M Ga <0.0020 0 Hg <0.012 M Ru <0.0040 M Tm <0.00080
M Bi <0.00080 M Ge <0.012 M Mo <0.0040 M Sm <0.0020 O Smn  0.00053
0 B <0.012 M Au <0.0060 M Nd <0.0040 M Sc <0.020 M Ti <0.10
M Cd <0.0060 M Hf <0.0040 M Ni <0.016 M Se <0.016 M W <0.020
0 Ca <0.0015 M Ho <0.0010 O Nb <0.0020 0 Si  0.0077 M U <0.0040
M Ce <0.010 M In <0.020 n Os M Ag <0.0040 M V  <0.0040
M Cs <0.00060 M Ir <0.010 M Pd <0.010 Q Na 0.00096 M Yb <0.0020
M Cr <0.010 0 Fe <0.0011 0 P <0.0026 M Sr <0.0010 M Y <0.080
M Co <0.0060 M La <0.0010 M Pt <0.0040 0 S <0.025 Q 2Zn  0.00019
M Cu <0.012 M Pb <0.0060 0 K 0.00096 M Ta <0.014 M Zr <0.010

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

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.010 g/mL
QA:KSL aw.0612020n

(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

152004




CUST‘OM GRADE SOLUTION 1000 pg/mL Lead in 0.35% HNO, (abs) 010442
Catalog Number: CGPB1-1, CGPB1-2 and CGPB1-5

Lot Number: T-PB02110 INORSANIC LABS/RADCHEM LAES
DATE RECEIVED: ____i0/a’be ______
Starting Material: Lead Nitrate DATE EXFIRED: n/ov/es
Starting Material Purity: 99.995% DATE OFENED: o/axrjea_
Starting Material Lot No: 22150 INOEG: 37;5‘_"“";0 : F53057 __

CERTIFIED CONCENTRATION: 1004 + 2 yg/mlL

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 (£) = ZHEs 242
n (n)'7?
(%) = mean x; = individual results n = number of measurements  ¥S; = The summation of all significant

estimated errors.

Classical Wet Assay: 1004 + 2 uyg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate.

Instrument Analysis: 995 + 8 yg/mL
Maethod: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3128.

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-M$ were analyzed in an ULPA-Filtered Clean Room.
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 um.

0 Al <0.040 M Dy <0.00060 M L <0.0010 M Pr  <0.000030 M Te <0.0030

M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M. Tb <0.000030

M As <0.0010 M Eu <0.00030 M Mg <0.0030 M Rh <0.020 M TI <0.0050

M Ba <0.0010 M Gd <0.00010 M Mn <0.00040 M Rb <0.00010 M Th <0.00010

M Be <0.000050 M Ga <0.00010 Q Hg <0.090 M Ru <0.00020 M Tm <0.000040

M Bi <0.0010 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050

0 B <0.020 M Au <0.00030 M Nd <0.00020 M Sc <0.0010 M Ti <0.0050

M Cd <0.00030 M Hf <0.00020 9 Ni <0.050 0 Se <0.40 M W <0.0010

0 Ca <0.010 M Ho <0.000050 M Nb <0.000050 O si <0.020 M U <0.00020

M Ce <0.00050 0 In <0.030 n Os i Na M <0.00020

M Cs <0.000030 M I <0.00050 M Pd <0.00050 M Sr 0.00034 M Yb <0.00010

M Cr <0.00050 O Fe <0.050 0 P <0.050 n S M Y <0.0040

M Co <0.00030 M La <0.000050 M Pt <0.00020 M Ta <0.00070 M Zn <0.0020

M Cu <0.00060 s Pb n K M 2Zr 0.00120

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

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.002 g/mL (over)

QA:KSL aev.0s1702sm8

i Tk :

Inorganic Ventures, Inc.
195 Lehigh Avenue * Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799  FAX (732) 901-1903 tyopnT
Technical Support: 800-569-6799 Lyibud




010443

1000 pg/mL Antimony in 0.7% HNO, (abs) / 3% Tartaric Acid

Catalog Number: CGSB1-1, CGSB1-2 and CGSB1-5

INORGANIC LARS/RADCHEM LAEBS

Lot Number: T-SB02074

DATE RECEIVED: ____Q_QZQLQ,} _______
Starting Material: Antimony Metal D'f’TE:: E)“EIRED: _n_._ﬂﬁ/gl/;_%%)_‘l\_ _____
Starting Material Purity: 99.995% F_"’“T‘: ) OFENED: _____( 0 __Q/L@_— __________
Starting Material Lot No: E14H25 INORG: __29570 ___FO:_¥s90eQ___

CERTIFIED CONCENTRATION: 1003 + 2 yg/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 (%) = Y x ; Uncertainty (£) = ZHZS 42

n (n)HZ
¥S, = The summation of all significant
estimated errors.

(X) = mean x; = individual results n = number of measurements

Calculated Value: 999 ug/mL
Method: Calculated, based on starting material.

instrument Analysis: 1003 = 2 pyg/mL (Average of 2 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3102a.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN yg/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 um.

M Al <0.0050 M Dy <0.00060 M L <0.0010 M Pr  <0.000030 n Te

s Sb M Er  <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M Mg <0.0030 M Rh <0.00010 M T 0.00030
0 Ba <0.020 M Gd <0.00010 M Mn 0.0080 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 O Hg <0.030 M Ru <0.00020 M Tm <0.000040
M Bi  0.00070 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 n  Sn

M B <0.0070 M Au <0.00030 M Nd <0.00020 M Sc <0.0010 M Ti <0.0050

M Cd <0.00030 M Hf <0.00020 O Ni <0.050 O Se <0.40 M W <0.0010

0 Ca <0.020 M Ho <0.000050 M Nb <0.000050 0 Si <0.020 M U <0.00020
M Ce 0.0018 0 In <0.030 n Os M Ag <0.00020 M V  <0.00020
M Cs <0.000030 M Ir <0.00050 M Pd <0.00050 0 Na <0.090 M Yb <0.00010
M Cr  0.031 O Fe <0.050 0 P <0.050 M Sr  <0.000050 M Y <0.0040

M Co <0.00030 M La <0.040 M Pt <0.00020 n S M Zn <0.0020

M Cu 0.0016 M Pb  0.0011 n K M Ta <0.00070 M 2r <0.00050

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

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.019 g/mL

{over)
QA:KL rev.08220208

Expires:

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

132008




Certificate of Analygis V

CUSTOM-GRADE SOLUTION 1000 wg/mL Selenium in 1.4% HNO, (abs) 010444

Catalog Number: CGSE1-1, CGSE1-2 and CGSE1-5

INORSANIC LABS/RADCHEM LARS
DATE RECEIVED: 08/ /02

Lot Number: T-SE01098

Starting Material: Selenium Metal D2¥E gé;é;g? ——-—-%%{/9.‘.[%%3. _____
Starting Material Purity: 99.998% D i OB /03
Starting Material Lot No: A09CO08 INORG: __ 305 __ _FO:__ FS3IOHY

CERTIFIED CONCENTRATION: 996 + 4 yg/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 (%) = Y X, Uncertainty (+) = 21125 )32
' n (n)uz
(x) = mean x; = individual resuits n = number of measurements ¥S, = The summation of all significant

estimated errors.

Calculated Value: 1005 pyg/mlL
Method: Calculated, based on starting material.

Instrument Analysis: 996 + 4 pg/mL (Average of 2 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST 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-Filtered Clean Room.
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 um.

0 Al <0.04 M Dy <0.0006 M Li <0.001 M "Pr <0.00003 M Te <0.003
M Sb <0.00005 M Er <0.0005 M L <0.00004 M Re <0.0001 M Tb <0.00003
M As 0.004 M Eu <0.0003 M" Mg <0.003 M Rh <0.0001 M Tl  <0.0001
M Ba <0.001 M Gd <0.0001 M Mn 0.0008 M Rb 0.0002 M Th <0.0001
M Be <0.00005 M Ga <0.0001 O Hg <0.02 M Ru <0.0002 M Tm <0.00004
M Bi <0.00004 M Ge <0.0006 M Mo 0.0024 M Sm <0.0001 M Sn <0.0005
M B <0.007 M Au <0.0003 M Nd <0.0002 M Sc <0.001 M Ti <0.005
M Cd <0.0003 M Hf <0.0002 O Ni <0.05 s Se M W 0.0042
0 Ca <0.01 M Ho <0.00005 M Nb <0.03 0O Si <0.02 M U <0.0002
M Ce <0.0005 M In <0.0001 n  Os M Ag <0.0002 M V 0.0012
M Cs <0.00003 M Ir <0.0005 M Pd <0.0005 0O Na <0.09 M Yb <0.0001
M Cr <0.0005 O Fe <0.05 o P <0.05 M Sr <0.00005 M Y <0.004
M Co <0.0003 M La <0.00005 M Pt <0.0002 n S M 2n 0.0032
M Cu 0.0035 M Pb <0.0003 M K <0.02 M Ta <0.0007 M Zr <0.004
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.009 g/mL
QA:KSL ae.03250208 ~

(over)

Inorganic Ventures, Inc.

) .
Mp I L
195 Lehigh Avenue  Suite 4 » Lakewood, NJ 08701

Quality Assurance Manager
Orders: 800-669-6799 « FAX (732) 901-1903 ' lgﬁg%
Technical Support: 800-569-6799 - 152uby




@Bl‘tlflitalfk of Analysgis V

CUSTOM GRADE SOLUTION 1000 pg/mL Thallium in 0.5% HNO, (abs) 010445
Catalog Number: CGTL1-1, CGTL1-2 and CGTL1-5

GANIC LAES/RADCHEM LARS
Lot Number: T-TLO1075 INORGANIC LAEBS/FADCH
C DATE F:EE'.EI\J’ED:___“_Q_\A__QZQ; _______
DATE EXF‘IF:ED: o __Qfov /e

sk T e 7 —
arting Material Purity: ) A - OR T
Starting Material Lot No: 59001 & —___.39-93-___

CERTIFIED CONCENTRATION: 997 = 1 yg/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[£;$_£L_”2
n

(n)1/2

(%) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant
estimated errors.

Calculated Value: 1000 yg/mL
Method: Calculated, based on starting material.

Instrument Analysis: 997 + 1 pg/mL (Average of 2 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3158.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN yg/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 um.

0 Al <9.040 M Dy <0.00060 M Li  <0.0010 M Pr <0.000030 M Te <0.0030
M Sb .000080 M Er <0.00050 M Lu <0.000040 ~ M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M Mg <0.0030 M Rh <0.00010 s Ti
M Ba <0.0010 M Gd <0.00010 M  Mn <0.00040 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 0O Hg i M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn 0.00060
0 B <0.020 M Au <0.00030 M Nd <0.00020 M Sc <0.0010 M Ti <0.0050
M Cd 0.00080 M Hf 0.0010 0O NI <0.050 QO Se <0.40 M W <0.0010
Q Ca <0.010 M Ho <0.000050 M Nb <0.000050 0 Si <0.020 M U <0.00020
M Ce <0.00050 O In i n Os M Ag <0.00020 M V <0.00020
M GCs 0.00010 M Ir. <0.00050 M Pd <0.00050 Q0 Na <0.090 M Yb <0.00010
M Cr <0.00050 O Fe <0.050 o P i M Sr. <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 n S M Zn 0.015
M Cu <0.00060 M Pb <0.00030 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.002 g/mL
QA KL Rev.0314020N
€- . - _ e
(over)

Inorganic Ventures, Inc. |
195 Lehigh Avenue * Suite 4 » Lakewood, NJ 08701 Quality Assurance Manager

Orders: 800-669-6799  FAX (732) 901-1903 ; LEXPIRES |

Technical Support; 800-569-6799 N 182 004 BN




CUS

FeINE-GRADE SOLUTION 1000 pg/mL Boron in H,0 010448
Catalog Number: CGB1-1, CGB1-2 and CGB1-5
Lot Number: T-B02038 THNORGANIC LABS/EADCHEM LARS
DATE RECEIVED: ___ O™/O0A
Starting Material: H,BO, DATE EXPIRED: _____q3/ov/agit
Starting Material Purity: 99.999% DATE OFENED: ___ __C CICVARY < J

Starting Material Lot No: S-B02032 INORG: __2954 FO: _FS000

CERTIFIED CONCENTRATION: 1001 = 3 pyg/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 (%) = > x ; Uncertainty (+) = ZHZS )22
n (n)1/2
(x) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Instrument Analysis: 1001 + 3 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP)} vs NIST SRM 3107.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pyg/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 um.

O Al <0.00090 M Dy <0.0060 O Li <0.000024 M Pr  <0.00030 M Te <0.030
M Sb <0.00050 M Er <0.0050 M Lu <0.00040 M Re <0.0010 M Tb <0.00030
M As <0.010 M Eu <0.0030 0 Mg <0.000060 M Rh <0.0010 M Tl <0.0010
O Ba <0.00010 M Gd <0.0010 O Mn <0.000023 M Rb <0.0010 M Th <0.0010
O Be <0.00017 O Ga <0.0016 O Hg <0.015 M Ru <0.0020 M Tm <0.00040
M Bi <0.00040 M Ge <0.0060 M Mo <0.0020 M Sm <0.0010 M Sn <0.0050
s B M  Au <0.0030 M Nd <0.0020 0 Sc <0.000023 M Ti <0.050
M Cd <0.0030 M Hf <0.0020 O Ni <0.0023 0 Se <0.0062 M W <0.010
0O Ca <0.000070 M Ho <0.00050 M Nb <0.00050 O si 0.00067 M U <0.0020
0 Ce <0.0030 M In <0.010 n Os M Ag <0.0020 0 V <0.00083
M Cs <0.00030 M Ir <0.0050 M Pd <0.0050 O Na <0.00010 M Yb <0.0010
M Cr <0.0050 O Fe <0.0011 0 P <0.0025 M Sr <0.00050 M Y <0.040
0 Co <0.0011 M La <0.00050 M Pt <0.0020 0 S <o0.10 0 Zn <0.00019
M Cu <0.0060 M Pb <0.0030 0O K <0.0030 M Ta <0.0070 M Zr <0.0050
M - checked by ICP-MS O - 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
QA:KL rev.0731020N
(over)
= ]

Inorganic Ventures, Inc.

195 Lehigh Avenue * Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager ¥

Orders: 800-669-6799 « FAX (732) 901-1903 152004

Technical Support: 800-569-6799




CUSTOM GRADE SOLUTION
Catalog Number: CGMO1-1, CGMO1-2 and CGMO1-5

Lot Number: T-MO01130

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

CERTIFIED CONCENTRATION: 997 =+

3 pg/mL

Ammonium Molybdenum Oxide
99.9943%
21410

1000 pg/mL Molybdenum in H,0 tr. NH,OH ‘
0106447

@ertlfltate of Analpsgis w
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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:

Calculated Value: 1000 pg/mL
Method: Calculated, based on starting material.

Instrument Analysis: 997

(x) = mean

Certified Value () = 2 x.,

x; = individual results

+ 3 pug/mL (Average of 2 runs)

Uncertainty () =_2.UZ_S.E11_/2

n = number of measurements

Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3134.

(n) 12

¥'S;, = The summation of all significant
estimated errors.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pyg/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 um.

Al
Sb
As
Ba
Be
Bi
B
Cd
Ca
Ce
Cs
Cr
Co
Cu

RIZ2RZIEOOORIZRERIZIRIZIO

* Z

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 0.999 g/mL

<0.050
0.0094
<0.020
<0.020
<0.0010
<0.00080
<0.50
<0.50
0.00026
<0.050
<0.00060
<0.010
<0.0060
<0.012

- checked by ICP-MS

W impurity may be due to Mo doubly charged ion and represents the maximum concentration possible.

QA:KL rev.07310208

Dy
Er

Eu
Gd
Ga
Ge
Au
Hf
Ho
In

Ir

Fe
La
Pb

EROoORREREEREERRIZ

<0.012
<0.010
<0.0060
<0.0020
<0.0020
<0.012
<0.0060
<0.0040
<0.0010
0.0024
<0.010
<0.50
<0.0010
< 0.0060

O - checked by ICP-OES

Li
Lu
Mg
Mn
Hg
Mo
Nd
Ni

PERTEPIOIZEIONM T IZI0ORIO

P
Pt
K

i - spectral interference

Inorganic Ventures, Inc.

195 Lehigh Avenue ¢ Suite 4 * Lakewood, NJ 08701

Orders: 800-669-6799 * FAX (732) 901-1903

Technical Support: 800-569-6799

<0.010
<0.00080
<0.050
<0.0080

<0.050
<0.016
<0.10

<0.010

<0.0040
0.0098

Pr
Re
Rh
Rb
Ru
Sm
Sc
Se
Si
Ag
Na
Sr
S
Ta

RITZEIoRCRORERIZERIRIO

<0.10
<0.0020
<0.0020
0.025
<0.0040
<0.0020
<0.050
<0.016
<0.10
<0.0040
<0.10
<0.0010

<0.014

n - not checked for

Quality Assurance Manager

Te
Tb
TI
Th
Tm
Sn

Ti
w
V]
\

Yb
Y
Zn
Zr

EEERIEREOCREERRIR™

<0.00060
<0.0020
<0.0020
<0.00080
<0.010
<0.0050
0.056*
<0.0040
<0.0040
<0.0020
<0.080
<0.040
<0.010

s - solution standard element

(over)

g

" —
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Certificate of gnalyztz

CUSTOM-GRADE SOLUTION 1000 pg/mL Phosphorus in H,0 010448
Catalog Number: CGP1-1, CGP1-2 and CGP1-5
) ' INORGANIC LAES/RADCHE =
Lot Number: T-PO1118 DATE RECEIVED: g, th.b
Starting Material: Phosphoric Acid DATE EXFIRED: ZQ ______
Starting Material Purity: 99.999% DATE OFENED: _O_] Ldf—d-add_‘i___ L
Starting Material Lot No: J18804 INORE: _ 3242 FO: "7_—_\—532?7-————

CERTIFIED CONCENTRATION: 1004 + 2 yg/mL

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

Certified Value (%) = > X Uncertainty (+) = 2|§Zs N
n (n)1/2
(x) = mean x; = individual results n = number of measurements - ¥ S; = The summation of all significant

estimated errors.

Classical Wet Assay: 1004 + 2 pg/mL
Method: Acidimetric Titration vs NIST SRM 84k KHP.

Instrument Analysis: 1000 + 3 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3139a.

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 gg/mL:

Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room.
An ULPA-FiIt%is 99.9985% efficient for the removal of particles down to 0.3 um.

Al <0.040 * M Dy <0.00060

o M M L <0.0010 M Pr <0.000030 M Te <0.0030
M Sb  0.012 M Er <0.00050 M  Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M Mg <0.0030 M Rh <0.00010 M TI  <0.00010
M Ba <0.0010 M Gd <0.00010 M  Mn <0.00040 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga  0.00070 Q Hg <0.020 M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
M B <0.0070 M Au <0.00030 M Nd <0.00020 n Sc n Ti

M Cd <0.00030 M Hf <0.00020 O Ni <0.050 QO Se <0.40 M W <0.0010

0 Ca <0.010 M  Ho <0.000050 M Nb <0.000050 0 Si <o0.020 M U <0.00020
M Ce <0.00050 M in  <0.030 n. Os M Ag <0.00020 M V  <0.00020
M Cs <0.000030 M Ir  <0.00050 M Pd <0.00050 O Na <0.090 M Yb <0.00010
M Cr <0.00050 O Fe <0.050 s P M Sr <0.000050 M Y <0.0040
M Co <0.00030 M Lla <0.000050 M Pt <0.00020 n S M Zn  0.0035

M Cu 0.080 M Pb <0.00030 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for v s - solution standard element
ANALYZED DENSlTY OF SOLUTION (measured at 22°C): 0.999 g/mL {over)

QA KL Rev.122002DN

Inorganic Ventures, Inc.

195 Lehigh Avenue » Suite 4 ¢ Lakewood, NJ 08701 Quality Assurance Manager — —
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Technical Support: 800-569-6799 1£2004-
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4.0

inorganic ventures / iv labs

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

certificate of analysis

Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.” 0104 45

DESCRIPTION OF CRM  Custom-Grade 1000 ug/mL Silicon in H20 tr. HNOs tr. HF

Catalog Number: CGSI1-1, CGSI1-2, and CGSI1-5

Lot Number: W-S102082

Starting Material: Sio2 - .

Starting Material Purity (%).  99.996367 D iﬁnggrégvégBS/EEsHﬁEM L—QBST& 1efs

Starting Material Lot No 053100 DATE EXFIRED: . OT _/_e,_?f)atqof{: ::::

Matrix H20 tr. HNOs tr. HF  DATE OFENED: ____ Xeladjom
INORG: __4)53 ___PO:__F53270

CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 1000 + 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 Value (00 = erx, = mean
n % = individual resutts
n = nurrber of measurenrents
Uncertainty (2) =_2[{ers/\A'? ES = The summgtion o all significart estineted errors
'@ {Most common are the errar s frominstrurrental measurernrent,

weighing, dilution to volure, and the fixed errar reported onthe
NIST SRM certtificate of enalysis)

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

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

O 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 1000 £ 5 pg/mL (Avg 2 runs)
ICP Assay NIST SRM 3150 Lot Number: 991108
Assay Method #2 1001 ug/mL

Gravimetric NIST SRM Lot Number: See Sec. 4.2


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

4.2: ‘BALANGE CALIBRATION:- -Al-tialanices: dre-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: echnolog %%TLMS’QTmOQabHU numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number s 822/2600°77-08. All analytical balarices aré calibrated every 4 months by Gerhart Scale Corp. of
South Amboy. The balances are calibrated with a class 1 andfor class 2 analytical weight set. These weights are tested
annually'by a NIST / NVLAP accredited calibration tab. The NIST test number is 822/260017-98.

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

44 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 ug/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 ym.

0 A 0.02730 M Dy < 0.01358 O Li < 0.00009 M Pr < 0.00068 M Te < 0.06791
M Sb < 0.00113 M Er < 0.01132 M Lu < 0.00091 M Re < 0.00226 M Tb < 0.00068
M As < 0.02264 M Eu < 0.00679 O Mg < 0.04991 M Rh < 0.00226 M TI < 0.00226
M Ba < 0.02264 M Gd < 0.00226 M Mn < 0.00906 M Rb < 0.00226 M Th < 0.00226
O Be < 0.00091 M Ga < 0.00226 O Hg < 0.04991 M Ru < 0.00453 M Tm < 0.00091
M Bi < 0.00091 M Ge < 0.01358 M Mo < 0.00453 M Sm < 0.00226 M Sn < 0.01132
OB 0.02409 M Au < 0.00679 M Nd < 0.00453 O Sc < 0.00091 O Ti 0.01325
M Cd < 0.00679 M Hf < 0.00453 O Ni < 0.01044 M Se < 0.01811 M W < 0.02264
Q Ca 0.00135 M Ho < 0.00113 M Nb < 0.00113 s Si M U < 0.00453
M Ce < 0.01132 M In < 0.02264 n Os M Ag < 0.00453 o) < 0.00408
M Cs < 0.00068 M Ir < 001132 M Pd < 0.01132 O Na  0.02008 M Yb < 0.00226
O Cr < 0.00681 O Fe < 0.00499 O P < 0.02269 O Sr < 0.00032 M Y < 0.09055
M Co < 0.00679 M La < 0.00113 M Pt < 0.00453 O S < 0.11342 M Zn < 0.04528
O Cu < 0.00454 M Pb < 0.00679 O K < 0.00771 M Ta 0.00200 M Zr < 0.01132
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element

6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation 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

8.0
9.0
10.0

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010450

Storage & Handling - Keeptightly sealedwhen not in use. Store end use at 20 £ 4%€. Do not pipet from cortainer. Do na retum
pottions removed for pipetting to container. .

Atamic Weight; Valence; Coordination Humber; Chemical Form in Solution - 28.0855; +4; B; Si(OHMF)* .

Chemical Compatibility - Soluble in HCI, HF, HsP O HaS0, and HNOy as the S(OH)(F),. Avoid neutral to basic media.
Unsteble st ppm levels with metals that would pull F- eway (.e. Do nat mixwith Alkaline or Rare Eatths, or high levels of transition
elements unless they are fluorinated). Stablewith most inorganic anions with a tendency to hydrolyze forming sificic acid (silicic
acid is soluble upto ~100 ppm in weter)in all dilute acids except HF . )
Stability - 2-100 ppb levels - stability unknoan - (alone o mixed with alt other metals) as the Si(OH).(F)>. 110,000 ppm single
element solutions as the Si(OH).(F)* chemically steble for years in 2-5 % HNO, /trace HF in a LDPE container .

Si Containing Samples (Preparation and Solution) - Metal (Solulde in 1:1:1 H;0 /HF /HNO;) Oxide - SiO;, amorphic (Dissotve
by hesting in 1:1:1 H0 /HF fHNO,) Oxide - quartz (Fuse in Pt*withNa.COy), Geological Samples (Fuse in Pt®ith Na:LC O,
followed by HCl solution ofthe fuseate) Organic Matrices containing silicetes and non volatile silicon compounds (Dry ash &t
450~ in Ptvand dissolve by gently warming with 1:1:1 H0 /HF /HSO0. o fuse f ash with Na;CO, and dissolve fuseate with HCI ¢
H;0 ) Silicone Qils - dimethyl silicones depolymerizeto form volatile monomer units when heated (Measure diredly in alcoholic
KOH /xylene mixture where sample is tregted first withthe KOH a 60-100 € to "unzip"the Si-0-Si polymeric structure or digest
with concentrated H;SOJH;O; followed by cooling and dissolution of the dehydrated silicawith HF ) Note thet the direct analysis of
silicone oils in an organic solvent will result in false high resutts due to high vapor pressure of volatile monomer units like
hexamethylcyciatrisioxane. The KOH forms the K, 'Si(CH, ;0 salt which is not volatile at room temperature.

Atamic Spectroscopic information (ICP-OES D.L.= aregiven as rodial/axial view):

Technigueline Estimated D.L. Order Twpe Interferences (undetined indicates severe etwiorcs.)
ICP-OES  251.611 nm 001270003 ygiml. 1 ion Ta,U, Zn, Th

ICP-OES  212.412nm 0.02 7 0.01 ugiml 1 ion Hf, Os,Mg, Ta

ICP-OES 283158 nm 003 r0.004pg/mL 1 ion Ta, Ce, Cr,Cd, Th

ICP-MS 28 amu 4000 - 8000 ppt nfa M’ "Nz, '*C"O

HF Note: This standard should not be prepared or stored in glass.

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

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

10.1 1SO 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 1Q 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 (NSAL), Israel (Sll), italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Siovenia (SIQ), Spain (AENOR), Switzerland (SQS)
10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration™

- Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3 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
(NAQ), 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 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)

INORSANIC LABS/RADCHEM LAEST. 3 #£3

DATE RECEIVED: ____0@/30/03>
DATE EXFIRED: ____ OT/0\/900%
DATE OFENED: ___ | 0@/an/ed

INORIG: _ |



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

izt SHELYKF LIV

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stabie 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: February 24, 2003

Expiration Date:  y=ET=E)

018008

ree

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant F Q M"

Certificate Approved By: Katalin Le, QC Supervisor o~ &

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P ' 1

-



(
Certificate of Analysgis

°e»”~Es " 0451
CUSTOM-GRADE SOLUTION 1000 pg/mL Titanium in 1.4% HNO, (abs) tr. HF
Catalog Number: CGT!11-1, CGTI1-2 and CGTI1-5 This standard should not be prepared or stored in glass.
Lot Number: T-TI02039 INOFGANIC LAES/RADCHEM LAES

DATE RECEIVED: _/ __/ ' S
Starting Material: Titanium Metal  pATE EXFIRED: [ ,43
Starting Material Purity: 99.999% DATE OFENED: /Z / _Qi o
Starting Material Lot No: F29114 INOR: __3_’%63:___ FO: fiaﬁéf__._

CERTIFIED CONCENTRATION: 1010 + 3 pyg/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[(0s )22
n (n)‘IIZ
(X} = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

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

Instrument Analysis: 1010 + 3 pyg/mL (Average of 3 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3162a.

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN yg/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 um.

0 Al <0.010 M Dy <0.00060 M L <«0.0010 M Pr <0.000030 M Te <0.0030
M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 0 Mg < 0.020 M Rh <0.00010 M TI <0.00010
M Ba <0.0010 M Gd <0.00010 M Mn 0.0020 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 O Hg <0.050 M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
0 B <0.050 M Au <0.00030 M Nd <0.00020 O Sc <0.0020 s Ti
M Cd <0.00030 M Hf <0.00020 O Ni <0.050 0 Se <0.40 M W <0.0010
0O Ca <0.010 M Ho <0.000050 M Nb <0.000050 0 Si <0.010 M U <0.00020
M Ce <0.00050 0O In <0.020 n Os M Ag <0.00020 M V <0.00020
M Cs <0.000030 M I <0.00050 M Pd <0.00050 O Na 0.12 M Yb <0.00010
M Cr <0.00050 0O Fe <0.010 i P M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 i S M 2Zn 0.19
0 Cu <0.040 M Pb <0.00030 n K 0.23 M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.011 g/m L
QA:KL nev.0s050208

{over)

Inorganic \Ienture, In.

195 Lehigh Avenue * Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager

Orders: 800-669-6799 « FAX (732) 901-1903 lg ZUU J
Technical Support; 800-569-6799 H




inorganic ventures / iv labs

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 e website: www.ivstandards.com

certificate of analysis

Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.”

010452

DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Strontium in 0.1% (abs) HNOs

Catalog Number: CGSR1-1, CGSR1-2, and CGSR1-5

Lot Number: T-SR01123 v

Starting Material: SrCO3 INORGANIC LABS/RADCHEM LAES'S' 169

Starting Material Purity (%):  99.9951 DATE RECEIVED: ____QG/a¢/0S _____

Starting Material Lot No 22593 DATE EXFIRED: ___ _ ( or/on/a8c0%

Matrix: o DATE OFENED:______ O/AR/0D
atrix: 0.1% (abs) HNO3 INORG:  HM1S4_ FO: E53n70____

CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 998 + 2 ug/mL

Certified Density: 1.000 g/mL (measured at 22° C)

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

Uncertainty (£) zu&ﬂ_
1/2

(%) = mean
= individual results
n = number of measurements
YS = The summation of all significant estimated errors.
{Most common are the errors from instrumental measurement,
weighing, dilution to volume, and the fixed error reported on the
NIST SRM certificate of analysis.)
The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95%

confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a
confirmation of the accuracy of this CRM.

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

* “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.” (ISO VIM, 2nd ed.,
1993, definition 6.10)

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

41 Assay Method #1 998 * 2 ug/mL
EDTA NIST SRM 928 Lot Number: 880710
Assay Method #2 1002 £ 8 ug/mL

ICP Assay NIST SRM 3153a Lot Number: 990906


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

4.2

4.3

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights used
for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of
Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. The NIST
test number is 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 NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98.

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST
Monograph 150 using NIST Test Nos. and Std Nos.: 769543, 217368/769543, 217368/P 14452, 176240/P14452, 176240. The
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are
traceable to NIST Identification Nos. 92564, 119016, 471047 and NIST test report Nos. 811/258522, 811/2557078, and 236090.

44 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 ug/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.

Q Al < 0.00090 M Dy < 0.00600 O L < 0.00003 M Pr < 000030 O Te < 0.10000
M Sb < 0,00050 M Er < 0.00500 M Lu < g.00040 M Re < 000100 M Tb < 000030
O As < 0,00500 M Eu < 0.00300 Q Mg 0.00037 Q Rh < 000600 M T < 0.00100
M Ba  0.04001 M Gd < g.00100 O Mn 900018 i Rb M Th < g00100
Q Be < 0.00009 M Ga < g.00100 Q Hg < 0.01500 O Ru < 000300 M Tm < 0,00040
M Bi < 000040 M Ge < 0.00600 M Mo < 0.00200 M Sm < 000100 M Sn < 000500
O B < 0.00060 M Au < 0.00300 M Nd < 0,00200 M Sc < 0.01000 M Ti < 0.05001
M Cd < g,00300 M Hf < 0.00200 O Ni < 000300 Q Se < 0.05000 M W < 001000
O Ca  0.,03600 M Ho < 000050 M Nb < 000050 0 si 0.00056 M U < 0.00200
M Ce < ¢.00500 O In < 000200 n Os M Ag < 0.00200 M < 0.00200
M Cs < 0.00030 M Ir < 000500 Q Pd < 000400 O Na 000520 M Yb < 000100
Q Cr < 0,00080 O Fe  0.00080 O P < 0.00480 s Sr Q Y < 000004
M Co < 000300 M La < 0.00050 M Pt < 000200 n S M Zn < 9.02000
Q Cu < 000140 M Pb < 000300 9 K < 000170 M Ta < g.00700 M Zr < 900500
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element
6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation 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 [V 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 + 4°C. Do not pipet from container. Do not retum
portions removed for pipetting b container.
Atamic Weight; Valence; Coordination Number; Chemical Form in Solution - 87.62; +2; 6; Sr(H.0)*?
Chemical Compatibility - Soluble in HC!, and HNO;. Avoid H.SO,, HF and neutral to basic media. Stablewith most metals and
inorganic anions forming insoluble silicate, carbonate, hydroxide, oxide, fluoride, suffate, oxalate, chromate, arsenate and tungstate
in neutral aqueous media.
Stability - 2-100 ppb levels stable for months in 1% HNO, / LDPE container. 1-10,000 ppm solutions chemically stable for years in
1-3.5% HNO, / E container. :
Sr Containing Samples (Preparation and Solution) - Metal (Best dissolved in diluted HNO; ); Ores (Carbonate fusion in Pt
followed by HCI dissolution); Organic Matrices (Dry ash and dissolution in dilute HCI).
Atamic Spectroscopic Information (ICP-OES D.L s are given as radial/axial view):

Estimated DL Order Iype Interferences (underiined indicates severe at = concs.)
ICP-OES 407.771nm 0.0004 / 0.00006 pg/mL
ICP-OES 421.552nm  0.0008 / 0.00004 pg/mL ion Rb
ICROES 460.733nm 0.07/0.003 ug/mi. agom Ce

1 ion U, Ce
1
ICP-MS 88 amu 1200 ppt na M 2Ge0, Yb'2, YLz, TeHp?



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 010453

10.1 1SO 9001:2000 Quality Management System Registration - QMI Certificate Number 010105
Recognized by: :
Registrar Accreditation Board (ANSI-RAB)
Standards Council of Canada (SCC) ‘ T
Dutch Council for Accreditation (RVA) > b
Entidad Mexicana de Acreditacion, a.c.(EMA) /

Members of 1Q 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 (Sil), italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (S1Q), Spain (AENOR), Switzerland (SQS)

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

ACCREDITED

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), 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 MIL-STD-45662A (Obsolete/Observed)

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

Certification

3\
Date ©‘\\ IV Shelf Life (Days fo Years) ™=

1

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at 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: October 31, 2002

Expiration Date: lﬂ?ﬁlﬂ
 INORGANIC LARS/RADCHEM LAES 3-fQ 012094
DATE RECEIVED: 0G/0/0> '

DATE EXPIRED: oT/0\ /304

PUpRRp——— AP oo ot e oo oo onen

DATE OPENED: 002210



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Administrator 2 ;

Certificate Approved By: i i
PP y Katalin Le, QC Supervisor Kot a A~ £

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P /{i
myk /\ Oy



1.0

.0

inorganic ventures / iv labs

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 e website: www.ivstandards.com

‘certificate of analysis

Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“ ification of Reference Materials - General and Statisical Principles.”

Certificati p 010454

DESCRIPTION OF CRM  Custom-Grade 1000 pg/mL Tin in H20 tr HNOs tr HF
Catalog Number: CGSN1-1, CGSN1-2, and CGSN1-5

Lot Number: T-SN01110

Starting Material: #1, #2 SN SHOT

Starting Material Purity (%): 99.9969
9 y (%) INORGEANIC LABRS/RADCHEM LARSPyiof @

Start?ng Material Lot No AAJM H12H17, A23F09  DATE RECEIVED: ____&[Q@_/_Q_?}_ ______

Matrix: H20 tr HNO3 tr HF ~ DATE EXFIRED: ____ w/OV/3004
DATE QFENED: ¢ X/Z/0D

CERTIFIED VALUES AND UNCERTAINTIES INORG: MO FO: _FSae/l __

Certified Concentration: 1003 + 5 yg/mL
Certified Density: 1.000 g/mL (measured at 22° C)

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

Certified Value (0 = erx, = mean
n % = individual results
n = nurrber of measurenrents
Uncertainty () =_2[{ers A'? 8BS = The summation of all significant estineted errors.
n'? (Most common are the errarsfrominstrurrental measuremrent,
weighing, dilution to volurre, and the fixed etrror reported onthe
NIST SRM certificate of analysis) :

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

O “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.” (ISO VIM, 2nd
ed., 1993, definition 6.10)

O 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.

41 Assay Method #1 1003 £ 5 yg/mL (Avg 2 runs)
i ICP Assay NIST SRM 3161a Lot Number: 993107
Assay Method #2 1000 pg/mL

Gravimetric NIST SRM Lot Number: See Sec. 4.2


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

4.2 BALANCE CALIBRATION = “All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’'s master weights and are traceable to the National
Institute of Standards and Technology (NIST). The NIST 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 NIST / NVLAP accredited calibration lab. The NIST 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 NIST
Monograph 150 using NIST Test Nos. and Std Nos.: 769543, 217368/769543, 217368/P14452, 176240/P14452, 176240. The
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are
traceable to NIST Identification Nos. 92564, 119016, 471047 and NIST test report Nos. 811/258522, 811/2557078, and 236090.

44 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 resuilt 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.

o Al 0.00100 M Dy < 0.01217 O Li < 0.00002 M Pr < 0.00061 M Te < 0.06087
O Sb < 0.01000 M Er < 0.01014 M Lu < 0.00081 M Re < 0.00203 M Tb < 0.00061
M As < 0.02029 M Eu < 0.00609 O Mg < 0.00003 M Rh < 0.00203 M T < 0.00203
O Ba < 0.00070 M Gd < 0.00203 M Mn < 0.00812 M Rb < 0.00203 M Th < 0.00203
M Be < 0.00101 M Ga < 0.00203 O Hg < 0.01500 M Ru < 0.00406 M Tm < 0.00081
M Bi < 0.00081 M Ge < 0.01217 M Mo < 0.00406 M Sm < 0.00203 8 Sn

0 B < 0.01200 M Au < 0.00609 M Nd < 0.00406 M Sc < 0.02029 M Ti < 0.10144
O Cd < 0.00500 M Hf < 0.00406 O Ni < 0.01000 M Se < 0.01623 M W < 0.02029
O Ca < 0.00150 M Ho < 0.00101 M Nb < 0.00101 O Si 0.02700 M U < 0.00406
M Ce < 0.01014 M In < 0.02029 n Os M Ag < 0.00406 M < 0.00406
M Cs < 0.00061 M Ir < 0.01014 M Pd < 0.01014 O Na 0.00325 M Yb < 0.00203
M Cr < 0.01014 O Fe < 0.00110 O P < 0.00500 M Sr < 0.00101 M Y < 0.08115
O Co < 0.00200 M La < 0.00101 M Pt < 0.00406 N S M Zn < 0.04058
M Cu < 0.01217 M Pb < 0.00609 O K < 0.00200 M Ta < 0.01420 M Zr < 0.01014
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element

6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation 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 016455

Storage & Handling - Keeptightly sealedwhen not in use. Store end use at 20 £ 4. Do ot pipet from cortainer. Do nat retum
portions removed for pipetting to container.
Atamic Weight; Valence; Coordination Humber; Chemical Form in Sohution - 118.710; +4; 4,5, 6,7,§ Sn(OH),F,*
Chemnical Compatibility - Soluble in HCl and dilute HF / HNO,. Awoid neutral to basic media. Unstable at pom levels with metals
that would pull F-emay. (.e. Do not mixwith Alkaline or Rere Earths or high levels of transition elements unlessthey are
fluorinated.) Stable with most inorganic anions provided it is in the chemical farm shown above.
Stability - 2-100 ppbievels steble (alone or mixed with all other metalsthet are & comparsble levels) asthe S(OH)F - for 1 year
in 1% HNO, fLDPE cortainer. 1-10,000 ppm single element solutions asthe Sn(OH)F,* chemically stable for vears in 2-5% HNO,
{trace HF in a LDPE container.
Sn Cut_a'nir:! Samples (Preparation and Solution) - Metal (Soluble in HF fHNO, or HCI); Oxides - SnO (soluble in HCI), SnO,
-very resistant to all acids including HF (Fusionwith equal parts of Na,CO, end S. It isthen soluble in water or dilute acids asthe
thiostannate.); Alloys (Treat first 0.1 g with 10mL conc. H,SO. to boiling urtil the alloy disintegretes and neatly all of the sulfuric
acidis expelled. Then add 100 mL O, free weter and 50mL of conc HCI or transfer to & plastic container and add 1 mL HF in
either case warming gertly to bring about solution.) Organic Meatrices (Voletility end precipitation of the insoluble stannic oxide are
problems. Consultation of the literature should be made for individual matrices 7 Sn compounds.)
#Atamic Spectroscopic Information (ICP-OES 0.L.s aregiven as radial/axial view):
I.l(-:elg%?f ue;l.slrgu; 89 Estimated D.L. Order Type Intesferences (underlined indicates severe st wifioncs.)

- é . 989 nm

0.03/0003ugmL 1 ion
ICP-OES 242949nm 0.170.01 pgimlL 1 atom W, Mo,Rh ,Ta, Co )
ICP-MS  120amu 5 pot nfa M ‘#Te, '"*Ru*0, '*Pd*“0 E

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

10.1 1SO 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 1Q Net International Certification Network:
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QM!), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAI), Israel (Sli), 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 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration*

- Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3 ISONEC 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
(NAQ), 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 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)

INORGANIC LABRS/READCHEM LARS Po Qo 93,'7

DATE RECEIVED: ___ 3/9Gfox_
N DATE EXFIRED: ____Y/01) 8004
= DATE OPENED::__.__ 3 /3%/03 .
a 7 INORG:__ YOGy ___FO:__F5Q107 -




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-SP01020) 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: December 17, 2002

LEXPIRES
182004

Expiration Date:

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Administrator . 2: ;

Certificate Approved By: Katalin Le, QC Supervisor X tn . & -

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P ' i
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Certificate of Analygis v

010454

CUSTOM-GRADE SOLUTION 1000 pg/mL Bismuth in 3.5% HNO, (abs)
Catalog Number: CGBI1-1 and CGBI1-5

INORGANIC LARS/RADC EM LA
ADL E
Lot Number: T-BI0O1087 DATE RECEIVED: y
DATE EXFIRED: __@)/ 3‘_‘“;@?-——
Starting Material: Bismuth Metal I_)ATE __OF'ENED: - -_-..-__—.._..::::
Starting Material Purity: 99.999% INORG: __D¢@df FO:__ 50913
Starting Material Lot No: L13D09 e

CERTIFIED CONCENTRATION: 996 + 3 yg/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 (£) = ZHES N
n (n)‘llz
(x) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Calculated Value: 1001 yg/mL
Method: Calculated, based on starting material.

Instrument Analysis: 996 + 3 pyg/mL (Average of 2 runs)
Method: Inductively Coupled Plasma Spectroscopy (ICP} vs NIST SRM 3106.

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 um.

0 Al <0.020 M Dy <0.00060 M Li  <0.0010 M Pr <0.000030 M Te <0.0030

M Sb <0.000050 M Er <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
M As <0.0010 M Eu <0.00030 M Mg <0.0030 M Rh <0.00010 M T <0.00010
M Ba <0.0010 M Gd <0.00010 M Mn <0.00040 M Rb <0.00010 M Th <0.00010
M Be <0.000050 M Ga <0.00010 O Hg <0.15 M Ru <0.00020 M Tm <0.000040
s Bi M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
0 B <0.020 M  Au <0.00030 M Nd <0.00020 M Sc <0.0010 M Ti <0.0050

M Cd <0.00030 M - Hf <0.00020 O Ni <0.010 0 Se <0.20 M W <0.0010
0O Ca <0.010 M Ho <0.000050 M Nb <0.000050 0 Si <0.020 M U <0.00020
M Ce <0.00050 0 In <0.030 n  Os M Ag <0.00020 M V <0.00020
M Cs <0.000030 M Ir <0.00050 M Pd 0.0020 0O Na <0.050 M Yb <0.00010
M Cr <0.00050 QO Fe <0.020 0 P <0.050 M Sr <0.000050 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 n S M Zn <0.0020

M Cu <0.00060 M Pb 0.020 n K M Ta <0.00070 M Zr <0.00050
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.027 g/mL

QA KL Rev.03140208 (over)

Inorganic Ventures, Inc.

195 Lehigh Avenue ¢ Suite 4 « Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799 « FAX (732) 901-1903
Technical Support: 800-569-6799




inorganic ventures / iv labs
195 lehigh avenue, suite 4, lakewood, nj 08701 usa

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

certificate of analysis

1.0 | Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Matenals,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.”

010457

2.0 DESCRIPTION OF CRM Custom-Grade 10000 pg/mL Magnesium in 1.4% (abs) HNO3

Catalog Number: CGMG10-1 and CGMG10-5

Lot Number: T-MG03006

Starting Material: Mg metal

Starting Material Purity (%): 99.9968 INOREEAIEIC LABS/FADCHEM LAERSPa.10€Q

Starting Material Lot No  RML91191 DoIE EeeelYED: ———8%13’\“{:’;’- ————————

et 1.4% (abs) HNOs  DATE OFENED: _~_""08/0{/0% """
INORG: _ % QO FO: _ T5Q31

B.0 CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 9921 % 20 ug/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 Vale () = 2x, ) = mean
n X = individual results
n = nurrber of measurerrents
Uncertainty (+) = 2](Zs,E|£ ¥ S = The summation o all significant estirreted errors
"= (Most common are the erarsfrominstrunental measurerrent,

weighing, dilution to volurre, and the fixed errar reported onthe
NIST SRM certificate of ahalysis)

4.0 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.” (1SO VIM, 2nd
ed., 1993, definition 6.10)

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

4.1 Assay Method #1 9998 * 20 pg/ml
EDTA NIST SRM 928 Lot Number: 880710
Assay Method #2 9921 + 20 pg/mL

ICP Assay NIST SRM 3131a Lot Number: 891107



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 NIST 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 ciass 1 and/or class 2 analytical weight set. These weights are tested
annually by a NIST / NVLAP accredited calibration lab. The NIST 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 outiined by ASTM E77-87 and NIST
Monograph 150 using NIST Test Nos. and Std Nos.: 769543, 217368/769543, 217368/P14452, 176240/P14452, 176240. The
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are
traceable to NIST Identification Nos. 92564, 119016, 471047 and NIST test report Nos. 811/258522, 811/2557078, and 236090.

44 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 um.

o Al 0.02454 M Dy < 0.02455 O i 0.00797 M Pr < 000123 M Te < 012275
M sb 0.00306 M Er < 0.02046 M Lu < 000164 M Re < 0.00409 M Tb < 000123
M As < 0.04092 M Eu < 001228 S Mg M Rh < 0.00409 M TI < 0.00409
M Ba < 004092 M Gd < 000409 M Mn < 001637 M Rb < 0.00409 M Th < 0.00409
O Be < 0.00017 M Ga < 000409 O Hg < 0.00900 M Ru < 000818 M Tm < 0.00164
M Bi < 000164 M Ge < 002455 M Mo < 000818 M Sm < 0.00409 M Sn < 002046
o B 0.00871 M Au < 001228 M Nd < 000818 M Sc < 0.04092 O Ti 0.10206
M Cd < 001228 M Hf < 000818 O Ni 0.01404 M Se < 0.03273 M W < 004092
O Ca 001070 M Ho < 000205 M Nb < 000205 O Si 0.03186 M U < 000818
M Ce < 0.02046 M In < 004092 n Os M Ag < 0.00818 M < 0.00818
M Cs < 000123 M Ir < 002046 M Pd < 002046 O Na 0.01817 M Yb < 0.00409
O Cr 0.02315 O Fe 0.02467 O P < 001600 M sr < 000205 M Y < 016367
M Co < 001228 M Lla < 000205 M Pt < 000818 b s Q Zn 0.01892
QO Cu 000672 O Pb 0.03236 O K < 005000 M Ta < 0.02864 M Zr < 002046
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element
6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation 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 & Handling - Keeptightly sealedwhen not in use. Store end use at 20 £ 4°C. Do rot pipet from cortainer. Do nct retum
portions removed for pipetting to container.

Atamic Weight; Valence; Coordination Humber; Chamical Forrn in Solution - 24.305 +2; 6 Mo(H,Ox'?

Chemical Compatibility - Soluble in HCI, HNO,, and H,.SO. avoid HF, HPO.and neutral to basic media. Steble with most
metals and inorgenic anions farming insoluble silicates, carbonaes, hydroxides, oxides, and tungstates in neural end dightly acidic
media.

Stabilkty - 2-100 ppb levels stable for months in 1% HNO, / LDPE cortainer. 1-10,000 ppm solutions chemically stable for yearsin
1-10% HNO,4 / LDPE cortainer.

Mg Containing Samples (Preparation and Solution) - Metal (Begt dissolved in diluted HNO, ); Oxide (Readily soluble in above
compstible aqueous acidic solutions) Ores (Carbonate fusion in P1® folloned by HC! dissolition) Organic Matrices (Sulfuric /
peroxide digestion or nitric / sulfuric / perchlaric acid decomposition, or dry ash and dissolution in dilute HCI).

Atamic Spectroscopic Information (ICP-OES D.L.# aregiven as radial/axial view):

Techniqueline Estimated D.L. Order Twe Interferences (underiined indicates severe at = concs.)
ICP-OES 279553 nm 0.0002 /0.00003pgimt. 1 ion Th

ICP-OES 280.270 nm 0.0003 /0.00005pght 1 ion UV

ICP-OES 285.213nm 0.002/0.00003 pyg/mL 1 gom U, Hf,Cr, Zr

ICP-MS 24 amu 42 ppt nfa M' Li"0, “TMi%, *XCa'?

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 1SO 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 |Q Net International Certification Network:

Argentina (IRAM), Australia (QAS), Austria (OQ$S), Belgium (Avinter) , Brazil (FCAV), Canada (QM!), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAL), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzeriand &SQS)
10.2 ISO/NEC 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) (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 10CFRS50 Appendix B - Nuclear Regulatory Commission
- Domestic Licensing of Production and Utilization Facilities

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

10.6 MIL-STD-45662A (Obsolete/Observed)

INDRGANIC LABS/FADCHEM LAESP.2e0Q
DATE RECEIVED: ___ QT/3\/O2. o _._

DATE EXFIRED: ____ o#/o) /200
DATE OFENED: ___ qd&ufgg -

INOFG: __ W04 FO: __F529\



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

'\T\ Bulul Like 1 Year

B e —

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at 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
Expiration Date: "EXPIRES |

neannnf
UitiuuH

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, QA Administrator ) 3

Certificate Approved By: Katalin Le, QC Supervisor tm LA Z

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P ' 1



inorganic ventures / iv labs

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 e website: www.ivstandards.com

certificate of analysis

1.0| Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.”

C10459
40 DESCRIPTION OF CRM  Custom-Grade 10000 pg/mL Sodium in 1.4% (abs) HNO3

Catalog Number: CGNA10-1, CGNA10-2, and CGNA10-5
Lot Number: T-NA03006
Starting Material: Na2CO3 INORGANIC LAES/RADCHEM LAES®1063
Starting Material Purity (%).  99.999936 DATE RECEIVED: ____OT/2\/02
Starting Material Lot No 42095 DATE EXFIRED: ___ XY e1VAR e o\ SN
Matrix: DATE OFENED: oRDL/0>

1.4% (abs) HNO3 INORE: __u430S ____FD:__FS93R\1____
30 CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 10,005+ 7 pg/mL

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:

Certified Valte (00 = erx, 1= mean
n %= individual resuts
n = nurber of measurerrents
Uncertainty () =_2[lersA*® - BS = The summation of all significant estirveted errors:
"2 (Most common are the errarsfrominstrurvental me asurenrent,
weighing, dilution to volurre, and the fixed error reported onthe
NIST SR certificate of analysis)

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.

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

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

O 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 10,067 £ 75 ug/mL
ICP Assay NIST SRM 3152a Lot Number: 990907
Assay Method #2 10,005 * 7 pg/mL '

Gravimetric NIST SRM Lot Number: See Sec. 4.2



mailto:ivsales@ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights

4.3

used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
Institute of Standards and Technology (NIST), The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scaie Corp. of
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98.

thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NiST
Monograph 150 using NIST Test Nos. and Std Nos.: 769543, 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 NIST Identification Nos. 92564, 119016, 471047 and NIST 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 ICP/MS AND> 'CP-OES IN pg/mL
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and IC.  1S. The result from the most sensitive
method for each element, is reported below. Solutions tested by ICP-MS were analyzed i.. an ULPA-Filtered Clean Room. An
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 ym.

O Al < 0.00090 M Dy < 0.02499 O Li < 0.00003 M Pr < 0.00125 M Te < 0.12494
M Sb < 0.00208 M Er < 0.02082 M Lu < 0.00167 M Re < 0.00417 M Tb < 0.00125
M As < 0.04165 M Eu < 0.01249 O Mg 0.00015 M Rh < 0.00417 M TI < 0.00417
M Ba < 0.04165 M Gd < 0.00417 O Mn < 0.00003 M Rb < 0.00417 M Th < 0.00417
O Be < 0.00020 M Ga < 0.00417 O Hg < 0.01500 M Ru < 0.00833 M Tm < 0.00167
M Bi < 0.00167 O Ge < 0.00150 M Mo < 0.00833 M Sm < 0.00417 M Sn < 0.02082
O B < 0.00060 O Au < 0.00300 M Nd < 0.00833 O S8c < 0.00002 O Ti < 0.00070
M Cd < 0.01249 M Hf < 0.00833 O Ni < 0.00230 O Se < 0.05000 M W < 0.04165
O Ca 0.00160 M Ho < 0.00208 M Nb < 0.00208 O Si < 0.00340 M < 0.00833
M Ce < 0.02082 M In < 0.04165 n Os M Ag < 0.00833 o < 0.00090
M Cs 0.00104 M Ir < 0.02082 M Pd < 0.02082 S Na M Yb < 0.00417
M Cr < 0.02082 O Fe < 0.00110 O P < 0.04000 M Sr < 0.00208 M Y < 0.16658
M Co < 0.01249 M La < 0.00208 M Pt < 0.00833 O § < 0.07200 O Zn 0.00130
O Cu < 0.00140 M Pb < 0.01249 0 K 0.00873 M Ta < 0.02915 M Zr < 0.02082
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element
6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation 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 - Keeptightly sealedwhennot in use. Store end use et 20 + 4€. Do not pipet from cortainer. Do na retum

pottions removed for pipetting fo cortainer.

Atamic Weight; Valence; Coordination Humber; Chamical Formn in Solution - 22.98977; +1; (B); Na'(ac)) largely ionic in nature
(Coordiretion Number in parertheses is assumed, nat certain.)

Chemical Compatibiity - Soluble in HCl, HNO,, H.SO. and HF acuecus metrices. Stabiewith all metals and inorganic anions.

Stability - 2-100 ppb levels stsble for months in 1% HNO, / LDPE container. 1-10,000 ppm solutions chemically stable for years in

1-5% HNO, / LDPE contairer.

Na Containing Samples (Preparation and Solution) - Metal (Dissolves very repidly in weter%Ores (Lithium cathonate fusion in

graphite crucible followed by HCI dissolution - blank levels of Na in lithium carbonate critical) Organic Matrices (Sulturic /peroxide

digestion or nitric/sulfuricserchioric acid decomposition).

Atamic Spectroscopic Information (ICP-OES D.L.s aregiven as radial/axial view):

Technigueline Estimated D.L. Order Tpe Interferences (underlined indicates severe at wifiorcs.)
ICP-OES 588535 nm  0.07 /000009 pgml 1 gom 2™ arcer redistion from R E s on some optical designs
ICP-OES 588.9% nm  0.03/0.006 pginl 1 gom 2™ order redistion fom R .E.s on some optical designs
ICP-OES 33023 nm  20/0.09 pgimlL 1 gom Pd, Zn

ICP-MS 23 amu 310 ppt nia M AT aCq'z

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard



8.0 HAZARDOUS INFORMATION - Piease 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‘ﬁygmogeneous.
10.0 QUALITY STANDARD DOCUMENTATION 010460

10.1 1SO 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 1Q 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 (NSAL!), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)
10.2 ISO/IEC 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) (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 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY

izt SHELEF LIVE

LY

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability.
Transpiration studies (P-SP01020) of chemically-stable solutions performed at 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: January 24, 2003

INORGANIC LABS/RADCHEM LARSR. 043 Expiration Date: 189501
DATE RECEIVED: ____0I/3\03 ...
DATE EXFIRED:_____O%O\/ac0N . ___
DATE OFENED: ______OR/01I03_ ______

INORG: __N90S5____FO:__FSaM|




12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: Debbie Newman, LIMS Administrator 2: ;

Certificate Approved By: Katalin Le, QC Supervisor K Y T N

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P ' !1



1000 L Lithium in 0.1% HNO, (ab
Mg/m in 1 (abs) 010461

Catalog Number: CGLI1-1, CGLI1-2 and CGLI1-5

Lot Number: W-LI02066 INODRGANIC LABS/READCHEM LARS

DATE RECEIVED: ____OG/ao/od .
Starting Material: Li,CO, DATE EXFIRED: ____OT/Oi/QCO%
Starting Material Purity: 99.999% DATE OFENEDs ___ ¢ O /N0
Starting Material Lot No: 1053 INORG: __W\wq FO: __F5310_

CERTIFIED CONCENTRATION: 998 + 2 yg/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 {+) = ZHES 22172

n (n)lIZ
¥S, = The summation of all significant
estimated errors.

(x) = mean x; = individual results n = number of measurements

Classical Wet Assay: 998 + 2 pg/mL
Method: Gravimetric as the Sulfate vs NIST weights #822/254143-94.

Instrument Analysis: 1000 + 4 yg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3129a.

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 confirmatior 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 um.

0 Al <0.010 M Dy <0.00060 s L M Pr  <0.000030 0 Te <0.0090
M Sb <0.000050 M Er  <0.00050 M Lu <0.000040 M Re <0.00010 M Tb <0.000030
0 As <0.044 M Eu <0.00030 O Mg <0.00010 M Rh <0.00010 M T <0.00010
M Ba <0.0010 M Gd <0.00010 O Mn <0.00020 M Rb <0.00010 M Th <0.00010
O Be <0.000050 M Ga <0.00010 0 Hg <0.0070 M Ru <0.00020 M Tm <0.000040
M Bi <0.000040 M Ge <0.00060 M Mo <0.00020 M Sm <0.00010 M Sn <0.00050
O B <0.0060 0 Au <0.010 M Nd <0.00020 M Sc <0.0010 0 Ti <0.00030
0 Cd <0.0018 M Hf <0.00020 O Ni <0.0040 O Se <0.020 M W  <0.0010
O Ca 0.051 M Ho <0.000050 M Nb <0.000050 0 Si  0.023 M U <0.00020
M Ce <0.00050 0 In <0.030 n  Os O Ag <0.0040 0 V <0.0010
M Cs 0.0018 M Ir  <0.00050 M Pd <0.00050 O Na <0.10 M Yb <0.00010
Q0 Cr <0.0020 0 Fe <0.0020 0 P <0.030 O sr <0.0010 M Y <0.0040
M Co <0.00030 M La <0.000050 M Pt <0.00020 0O S <0.050 0 Zn <0.030
M Cu <0.00060 M Pb <0.00030 0 K  0.0070 M Ta <0.00070 M Zr <0.00050

M - checked by ICP-MS O - 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 rev.02240308 -

(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




Certificate of Analysgig

4

. 010462
CUSTOM-GRADE SOLUTION 1000 pg/mL Zinc in 1.4% HNO, (abs)
Catalog Number: CGZN1-1, CGZN1-2, and CGZN1-5
Lot Number: T-ZN0O2015 INORGANID LABS/RADCHEM LAES
) DATE RECEIVED: ___ 10/33/03

Starting Material: Zinc Metal DATE EXFIRED: \\10\ [.19—.—(’).03: """""

Startfng Material Purity: 99.999% DATE OFENED: r01§5_103 “““““

Starting Material Lot No: J17L26 INORG: ...@Ziﬂ_,___::f;a: __“E:-S_ja:(;_\—ﬁ:—‘[:::—
CERTIFIED CONCENTRATION: 1007 + 2 pyg/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 (%) = Yy X Uncertainty (+) = ZHES )32
n (n)1/2
(%) = mean x; = individual results n = number of measurements ¥S, = The summation of all significant

estimated errors.

Classical Wet Assay: 1007 + 2 yg/mL
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate

Instrument Analysis: 1006 + 4 pyg/mL
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3168a

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 yg/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 um . By
- kS

Al <0.0020

o M Dy <0.025 o L 0.0000050 M Pr <0.0013 M Te <0.13
M Sb <0.0021 M Er <0.021 M Lu <0.0017 M Re <0.0041 M Tb <0.0013
M As <0.041 M Eu <0.013 O Mg 0.00011 M Rh <0.0041 M T <0.0041
M Ba <0.041 M Gd <0.0041 M Mn <0.017 M Rb <0.0041 M Th <0.0041
M Be <0.0021 M Ga <0.0041 0 Hg <0.010 M Ru <0.0082 M Tm <0.0017
M Bi <0.0017 M Ge <0.025 M Mo <0.0082 M Sm <0.0041 M Sn <0.021
0O B 0.00015 M Au <0.013 M Nd <0.0082 M Sc <0.041 M Ti <0.21
M Cd <0.013 M Hf <0.0082 O Ni 0.000085 M Se <0.033 M W <0.041
0 Ca 0.00022 M Ho <0.0021 M Nb <0.0021 0 Si <0.0040 M U <0.0082
M Ce <0.021 M In <0.041 n Os M Ag <0.0082 M V <0.0082
M Cs <0.0013 M Ir <0.021 M Pd <0.021 O Na 0.00055 M Yb <0.0041
0O Cr <0.0010 O Fe 0.000045 0 P <0.0030 M Sr <0.0021 M Y <0417
M Co <0.013 M La <0.0021 M Pt <0.0082 0 S <0.020 s Zn
O Cu <0.00050 M Pb <0.013 0 K 0.00018 M Ta <0.029 M Zr <0.021
M - checked by ICP-MS O - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element
ANALYZED DENSITY OF SOLUTION (measured at 21°c): 1.011 g/mL
QA:KL rev.0s170208

(over)

Inorganic Ventures, Inc.
195 Lehigh Avenue ¢ Suite 4 * Lakewood, NJ 08701 Quality Assurance Manager
Orders: 800-669-6799 ¢ FAX (732) 901-1903

Technical Support: 800-569-6799




inorganic ventures / iv labs
195 lehigh avenue, suite 4, lakewood, nj 08701 usa

phone: 800-669-6799  732-901-1900 e fax: 732-901-1903

e-mail: ivsales@ivstandards.com e website: www.ivstandards.com

certificate of analysis

1.0 Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates
and label(s), ISO Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,”
and ISO Guide 35-1989 “Certification of Reference Materials - General and Statisical Principles.”

010463
2.0 DESCRIPTION OF CRM  Custom-Grade 1000 ug/mL Bismuth in 3.5% (abs) HNOs
Catalog Number: CGBI1-1 and CGBI1-5
Lot Number: W-B101089
Starting Material: Bi needles
Starting Material Purity (%):  99.999090 INORGANIC LABS/RADCHEM |ARS P 183
Starting Material Lot No G25L16 DATE RECEIVED: ___QU2\/0o>
Matrix: ) DATE EXPIRED: _____ QO¥/o\/200% .. __
3.5% (@bs) HNO3  pirr orenep: " onievlon T
JET) ‘O
3.0 CERTIFIED VALUES AND UNCERTAINTIES INORG: 4900 ____ FO:_FSa3a3
Certified Concentration: 1002 + 4 ug/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 Value Q0 = eryy Ci= mean
n X = individual resutts
n = nurber of measurerrents
Uncertainty (+) =_2[(ers ¥"* BS = The summeation of all significant estineted errors.
('@ (Most conmmmon are the errarsfrominstrurrental me asurenent,

weighing, dilutionto volurre, and the fixed error reported onthe
NIST SRM certificate of analysis))

40 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

O “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.” (ISO VIM, 2nd
ed., 1993, definition 6.10)

O 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 1002 % 4 pg/mL (Avg 2 runs)
ICP Assay NIST SRM 3106 Lot Number: 991212
Assay Method #2 1002 pg/mL

Gravimetric NIST SRM Lot Number: See Sec. 4.2



4.2

4.3

4.4

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National

" Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2.
The 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 NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98.

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

GLASSWARE 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 um.

O Al 0.00012 M Dy < 0.01202 O L < 0.00002 M Pr < 0.00060 M Te < 0.06008
M Sb < 0.00100 M Er < 0.01001 M Lu < 0.00080 M Re < 0.00200 M Tb < 0.00060
M As < 0.02003 M Eu < 0.00601 O Mg 0.00070 M Rh < 0.00200 M TI < 0.00200
M Ba < 0.02003 M Gd < 0.00200 O Mn < 0.00020 M Rb < 0.00200 M Th < 0.00200
M Be < 0.00100 M Ga < 0.00200 O Hg < 0.01500 M Ru < 0.00401 M Tm < 0.00080

Bi M Ge < 0.01202 M Mo < 0.00401 M Sm < 0.00200 M Sn < 0.01001
M B < 0.14018 M Au < 0.00601 M Nd < 0.00401 M Sc < 0.02003 M Ti < 0.10013
O Cd 0.00017 M Hf < 0.00401 M Ni < 0.01602 M Se < 0.01602 M W < 0.02003
QO Ca 0.00245 M Ho < 0.00100 M Nb < 0.00100 O Si 0.00105 M U < 0.00401
M Ce < 0.01001 O In 0.00105 n Os M Ag < 0.00401 M < 0.00401
M Cs < 0.00060 M Ir < 0.01001 O Pd < 0.00400 O Na 0.00240 M Yb < 0.00200
O Cr  0.00020 O Fe  0.00014 O P < 0.01000 M Sr < 0.00100 M Y < 008011
M Co < 0.00601 M La < 0.00100 M Pt < 0.00401 O § < 0.03000 O 2Zn 0.00008
O Cu 0.00014 O Pb 0.00135 O K 0.00039 M Ta < 0.01402 M Zr < 0.01001
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element
6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation 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 &t 20 + 4. Do rot pipet fom cortainer. Do nat
retum portions removed for pipetting to cortainer.

Atamic Weight; Valence; Coordination Humber; Chemical Fomm in Solution - 208.9804; +3, 6 ;Bi(O)H.0) "

Chemical Compatibifity - Stable in HCl, HNO,, H,SO. and HF . Audd basic media forming insoluble hydrapdde. Stable wih most
metals and inorganic anions in ecidic media. Many saftstha are insoluble in water are soluble in HCI, HNO, andHF. The major
problem with Bi’* is its tendency to hydrolyze st higher concertrations or in dilute acid. Nitric acid solutions should ke 5% tohold
the Bi in solution in the 100to 10000 pgiml concertrétion range

Stability - 2-100 ppb levels stable for monthsin 1 % HNO, /LDPE container. 1-10,000 ppm solutions chemically stable for yearsin
5-7%HNO, / LDPE cortainer.

Bi Containing Samples (Preparation and Solution) - Metal (soluble in HNO, ); Oxdes ( Soluble in HNO, ) Alloys ( Dissolve in
conc. 4:1 HCI HNO,. Hesting may be required.) Organic based (cry ash & 450~€ and dissolve ash in HNO, o &cid digestion with
conc. hat sulfuric acid edding hydrogen peroxide dropwise and carefuly urtil dear.)

Atamic Spectrescopic Information (ICP-OES D.Ls aregiven as radial/axial view):

Technigueline EstimatedD.L. Order Type Interferences underlined indicates severe atwifloncs.)
ICP-OES  223.061 nm 004 10005pgmt. 1 stom Th,ir,TiCu

ICP-OES 306.772nm 0.08 /0.01 pgimL 1 atom Th,U, Zr Hf, Fe 0104 ~ 4
ICP-OES 222825 nm 01 /002 pgmL 1 atom Cr, Hf, Ce,Os °
ICP-MS 208 amu 2 ppt na M HjreQ

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 1SO 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 1Q Net International Certification Network:

Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QM!), Hong Kong (HKQAA),
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT),
Hungary (MSZT), Ireland (NSAL), Israel (Sl1), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

Poland(PCBC), Portugal (APCERY), Singapore (PSB), Slovenia (S1Q), Spain (AENOR), Switzerland (SQS)
10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration”

- Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3 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), 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 MIL-STD-45662A (Obsolete/Observed)

INORGANIC LABRS/RADCHEM LAERSTP 53

DATE RECEIVED: ___ OT/3\/0> .
DATE EXFIRED: ____ ¢ os/ov/ay
DATE OFENED: ____ ¢ o¥LoV/[0S

INORG: __%300 FO: __F5232383>



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-SP01020) 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: March 28, 2003

Expiration Date: @
VI
L

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant f Q EEE Eg

Certificate Approved By: Katalin Le, QC Supervisor i . &

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P ' 1



1.0

r‘l.O

inorganic ventures / iv labs

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 e website: www.ivstandards.com

certificate of analysis

Inorganic Ventures / IV Labs is an ISO Guide 34-2000 Certified Reference Material (CRM) Manufacturer:
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are
determined in accordance with ISO Guide 31-2000 (Reference Materials - Contents of certificates and label(s),
I1SO Guide 34-2000 “Quality System Guidelines for the Production of Reference Matenials,” and ISO Guide 35-1989
“Certification of Reference Materials - General and Statisical Principles.” 010465

DESCRIPTION OF CRM  Custom-Grade 1000 pg/mL Tungsten in 1% (abs) HNO3/1% (abs) HF
INORGANIC LABS/RADCHEM LARS ®.40F3

Catalog Number: CGW1-1and CGWI-5  paTe RECEIVED: ____o7/31/02
Stortne s W-Wo1080 DATE EXPIRED: ___ ofi/o\ /DN .
Starting Material: W Powder DATE OFENED:z ______ QB/01 0D _______
Starting Material Purity (%):  99.990703 INORG: _ 30 __ _FO:_ ESQID¥D____
Starting Material LotNo  21418,C31H46,002J21,E03K06,D11F29

Matrix: 1% (abs) HNO3/1% (abs) HF

CERTIFIED VALUES AND UNCERTAINTIES
Certified Concentration: 1001 £ 2 yg/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 (1 = ery, Q3= mean
n % = -individual resutts
n = nurber of measurenents
Uncertainty () =_2[{ers,\ A" B89 = The summation of all significant estirreted errors
n? {Most common are the errarsfrominstrurrental me asurerrent,
weighing, dilution to volurme, and the fixed error reported onthe
NIST SRM certificate of analysis.)

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS

O “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.” (ISO VIM, 2nd
ed., 1993, definition 6.10)

0O 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 £ 2 yg/mL (Avg 2 runs)
ICP Assay NIST SRM 3163 Lot Number: 990209
Assay Method #2 1000 pg/mL

Gravimetric NIST SRM Lot Number: See Sec. 4.2


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

4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National
- Institute of Standards and Technology (NIST). The NIST 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 NIST / NVLAP accredited calibration lab. The NIST 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 NIST
Monograph 150 using NIST Test Nos. and Std Nos.: 769543, 217368/769543, 217368/P14452, 176240/P14452, 176240. The
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are
traceable to NIST Identification Nos. 92564, 119016, 471047 and NIST test report Nos. 811/258522, 811/2557078, and 236090.

44 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 ug/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 um.

o Al 0.01792 M Dy < 0.00595 O LU < 0.00008 M Pr < 0.00030 M Te < 0.02974
M Sb < 0.00050 M Er < 0.00496 M Lu < 0.00040 i Re M Tb < 0.00030
M As < 0.00991 M Eu < 0.00297 O Mg 0.00120 M Rh < 0.00099 M TI < 0.00099
M Ba < 0.00991 M Gd < 0.00099 M M™Mn < 0.00397 M Rb < 0.00099 M Th < 0.00099
M Be < 0.00050 M Ga < 0.00099 O Hg < 0.04778 M Ru < 0.00198 M Tm < 0.00040
M Bi < 0.00040 M Ge < 0.00595 M Mo 0.00050 M Sm < 0.00099 M Sn < 0.00496
0 B < 1.19460 M Au < 0.00297 M Nd < 0.00198 O Sc < 0.00036 M Ti 0.00198
M Cd < 0.00297 M Hf < 0.00198 M Ni < 0.00793 M Se < 0.00793 s w

O Ca 0.00080 M Ho < 0.00050 O Nb < 0.06371 O Si < 0.01354 M U < 0.00198
M Ce < 0.00496 M In < 0.00991 n Os M Ag < 0.00198 M < 0.00198
M Cs < 0.00030 M Ir < 0.00496 M Pd < 0.00496 O Na 0.04778 M Yb < 0.00099
M Cr < 0.00496 O Fe < 0.03982 n P M Sr < 0.00050 M Y < 0.03965
M Co < 0.00297 M La < 0.00050 M Pt < 0.00198 n S M Zn < 0.01983
M Cu < 0.00595 M Pb 0.00060 0 K 0.03146 O Ta < 0.39820 M Zr 0.00079
M - Checked by ICP-MS O - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Solution Standard Element
6.0 INTENDED USE

For the calibration of analytical instruments including but not limited to the following:
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP

For the validation 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

8.0
9.0
10.0

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 0104686

Storage & Handling - Keeptightly sealedwhen not in use. Store end use at 20 + 4% Do not pipet from cnrtalner Do nct retum
pottions removed for pipetting to contairer.

Atamic Weight; Valence; Coordination Number; Chemical Form in Solution - 183.85 +6; 6,7,8,9 WOF *(chemucal form as
received)

Chemical Compatibility -W is very readily hycrolyzed requmng 0.1to 1% HF solutions for stable acidic solutions. The WOF .~ is
soluble in % levels of HCI end HNO, provided it is in the WOF,~ form. Steble at ppm levels with some metals provided it is
fluorinated. Do nat mix with Alkaline or Rare Earths. Is best to be mixed only with other flucringted metals (Ti, Zr, Hf, Nb, Ta, Mo,
Si, Sn, Ge). Look for yellow WO, precipitete if mixedwith ather transttion elemerts & higher levels indicating instability. The yellow
WO, will form over a period of weeks even in trace HF, therefore, HE levels of W multi- element blends should be ~ 1 %.

Stability - 2-100 ppb levels steble (Alone or mixed with all other metalsihd are at comparable levels) as the WOF,* for monthsin
1 %PENOE{ LDPE cortainer. 1-10,000 ppi single element solutions as the YWOF .~ chemically stable for years in1% HF in an

L container.

W Containing Samples (Preparation and Solution) - Metal (Soluble in HF / HNG,), Oxide (Soluble in HF or NH.OH} ; Organic
Matrices (Dry ash &t 450 =€ in Pt* and dissolve oxidewith HF).

Atamic Spectroscopic Inforrmation (ICP-OES D.L.= are given as radial/axial view):

Techniqueld ine Estimated D.L. Order Type Interferences (uncerlined indicates severe at wiboncs)
ICP-OES 207911nm  003/0001 pgmL 1 ion Ru,in

ICP-OES 224875nm  0.05/0.005pghmL 1 ion Co,Rh, Ag

ICP-OES 208.475nm  005/005pugmL 1 ion Mo

ICP-MS 182 amu 5 ppt nia M* '“Er“0

HF Note: This standard should not be prepared or stored in glass.

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM.
HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous.
QUALITY STANDARD DOCUMENTATION

10.1 1SO 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 1Q 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 (NSA), Israel (SH), italy (C!SQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS),

PolandéPCBC) Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS)
10.2 ISO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Calibration"

- Chemical Testing - Accredited A2LA Certificate Number 883.01

10.3 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), ltaly (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 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance

10.6 MIL-STD-45662A (Obsolete/Observed)

INORGANIC LAES/RADCHEM LAESTS 90F2

DATE RECEIVED: ___ O7/203
DATE EXFIRED:____ 0%/01/3C0O%
DATE OFENED: .~~~ od/o\ /o3

INORE: M0 FO: __ESQ3R>



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-SP01020) 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; February 10, 2003

Expiration Date:
gaenn
182538

Yo
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant f Q M‘d

Certificate Approved By: Katalin Le, QC Supervisor o o £

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director P ' 1
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SRR: 24618
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PROJECTH#: 06002.01.141
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SwRI - Div. 01, Inorganic Labs’ Fixed Volume Pipette Verification Log
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(Space provide for Inorganic Laboratories’ Fixed Volume Pipette Verification Spreadsheet)

V.o
Yo
’\/rwf SwRI - Div. 01, Inorganic Labs' Fixed Volume Pipette Spreadsheet
Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g){ 3rd Reading (g)] Avg Wt (g) | % of True Value

Lab30 1000 1.0151 1.0076 1.0131 1.01 101.19
TMA1 1000 1.0117 1.0064 1.0062 1.01 100.81
TMA2 1000 1.0118 1.0116 1.0064 1.01 100.99
TMA3 1000 1.0027 1.0069 1.0043 1.00 100.46
TMAS6 1000 1.0176 1.0141 1.0151 1.02 101.56
TMB1 900 0.9071,] 0.9012 0.9038 0.90 100.45
TMCA1 800 0.8032 0.7975 0.7989 0.80 99.98
TMDD1 750 0.7542 0.7558 0.7513 0.75 100.50
TMD1 700 0.7028 0.7011 0.7019 0.70 100.28
TMD2 700 0.7056 0.7069 0.7075 0.71 100.95
TME1 600 0.6064 0.6006 0.5994 0.60 100.36
TMF2 500 0.5003 0.5011 0.5021 0.50 100.23
TMES 500 0.5129 0.5082 0.5075 0.51 101.91
ICF1 500 0.5024 0.4976 0.5027 0.50 100.18
L30-500 500 0.5057 0.5034 0.5015 0.50 100.71
TMG3 400 0.4018 0.4001 0.3983 0.40 100.02
TMH1 300 0.2994 0.3003 0.3003 0.30 100.00
TMH2 300 0.3011 0.2985 0.2988 0.30 99.82
TMJ1 250 0.2524 0.2505 0.2516 0.25 100.60
TMJ2 250 0.2507 0.2517 0.2511 0.25 100.47
T™MJ3 250 0.2509 0.2528 0.2508 0.25 100.60
TMK2 200 0.2003 0.2021 0.2026 0.20 100.83
TML1 150 0.1528 0.1515 0.1508 0.15 101.13
TMM1 120 0.1208 0.1211 0.1201 0.12 100.56
TMN3 100 0.1008 0.1004 0.0996 0.10 100.27
ICN1 100 0.1015 0.1008 0.1001 0.10 100.80
TMQ1 80 0.0808 0.0806 0.0804 0.08 100.75

TMR1 70 ouT OF SERVICE

TMS1 60 ouT OF SERVICE
| _LAB-30A 50 0.0495 0.0497 0.0503 0.05 99.67
TMU1 40 0.0399 0.0401 0.0399 0.04 99.92
TMU2 40 0.0401 0.0402 0.0403 0.04 100.50
TMV1 30 0.0306 0.0301] ~ .97 0.0304 0.03 101.22
L30-20 20 0.0202] §.020) Mﬁ‘%f 0.0201 0.02 100.50
TMW1 25 0.0248 0.0249¢ 0.0254 0.03 100.13

TMY1 15 ouT OF SERVICE

FRM-246 (Rev 1/Mar 03)

FRM-243-a (Rev 3/Mar 03)
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Balance #: _[Q__ Thermometer #: __G_-_-_ﬁ_ig_ diH20 Temperature (°C):___Q_1_Qt_1_68
Eppendorf # True Value (uL) 1st Reading (g) 2nd Reading (g) 3rd Reading (g)
Lab30 1000 j.0/S] /.00 70 /0131
TMA1 1000 XYl /. 0OCY /.00 2
TMA2 1000 /.08 /. 916 /. 006 Y
TMA3 1000 /.0027 /- 0009 /. 0043
TMAG 1000 1.0! 76 /. 014/ 1.0/51
TMB1 900 9071 9012 , 703§
TMC1 800 , 5022 . 7975 . 2589
TMDD1 750 L1592 755 7573
TMD1 700 I EY _70/1 , 7079

TMD2 700 , 705l , 7069 . 7075
TME1 600 LObY 006 5974
TMF2 500 $003 Y L S0

TMF5 500 , $129 . $DED ST 78
ICF1 500 L 502y » 497¢, LS0AT

- L30-500 500 ,S0s57 ,S03Y , So/s”
- TMG3 400 ., 4do/8 - .Ypol L3983
TMH1 300 =viC 2003 3003
TMH2 300 , 301/ 29§ .295¢

TMJ1 250 , Q8524 L 505 RS/
TMJ2 250 Q507 - s A5/ 7 L2574

- TMJ3 250 . a309 A5 A &
TMK2 200 2003 202l L3020

T TML1 150 15 28 SIS /50§

- TMM1 120 L1208 21 . 120]
TMN3 100 . J00% . jocy 0996
ICN1 100 - .10/ /008 Joo ([

- TMQ1 80 - k0§ LOKkob | - ptoy .

- TMR1 70 o T o Scryice
TMS1 60 0T o~ Service

LAB-30A 50 , 0445 04977 NSO3
TMU1 40 , 0399 oY ol , ©399
T™U2 40 . 0401 0402 0403
TMV1 30 0300 L0301 0304
L30-20 20 0202 L0350 | 0501
TMW1 25 ,039% 0294 L028Y
TMY1 15 DT of Sexlie

Analyst%Q,/\ w% Date: _ (o ‘9 35’07

Reviewedby: /\ QQW Mé"‘\/ Date: QT-\\-0d

FRM-243b (Rev 3/Mar 03)
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SwRI - Div. 01, Inorganic Labs' Fixed Volume Pipette Spreadsheet

Eppendorf# | True Value (uL) | 1st Reading (g) 2nd Reading (g)| 3rd Reading (g)] Avg Wt (g) | % of True Value
__Lab30 1000 1.0158 1.0092 1.0126 1.01 101.25
TMA1 1000 1.0034 1.0076 1.0201 1.01 101.04
TMA2 1000 1.0112 1.0209 1.0177 1.02 101.66
TMA3 1000 1.0091 1.0152 1.0041 1.01 100.95
TMA6 1000 1.0007 1.0036 1.0004/ 1.00 100.16
TMB1 900 0.9022 0.9003 0.9038 0.90 100.23
TMC1 800 0.7947 0.8009 0.7956 0.80 99.63
TMDD1 750 0.7534 0.7569 0.7581 0.76 100.82
TMD1 700 0.7063 0.7016 0.7059 o.z‘g’_ 100.66
TMD2 700 0.7030 0.7074 0.7027 0.70 100.62
TME1 600 0.6104 0.5907 0.6003 0.60 100.08
TMF2 500 NOT FOUND
TMFE5 500 0.5109 0.5036 0.5014 0.51 101.06
ICF1 500 0.5011 0.4982 0.5011 0.50 100.03
L30-500 500 0.5072 0.5072 0.5050 0.51 101.29
TMG3 400 0.3997 0.4014 0.4036 0.40 100.39
TMHA1 300 0.2987 0.2986 0.2991 0.30 99.60
TMH2 300 0.2976 0.3010 0.3014 0.30 100.00
TMJ1 250 0.2507 0.2536 0.2527 0.25 100.93
TMJ2 250 0.2522 0.2530 0.2541 0.25 101.24
TMJ3 250 0.2515 0.2541 0.2504 0.25 100.80
TMK2 200 0.2001 0.2000 0.2019 0.20 100.33
TML1 150 0.1503 0.1516 0.1519] 0.15 100.84
TMM1 120 0.1191 0.1209 0.1198 0.12 99.94
TMN3 100 0.0991 0.1007 0.1015 0.10 100.43
ICN1 100 0.1010 0.0999 0.1004 0.10 100.43
TMQ1 80 0.0807 0.0800 0.0803 0.08 100.42
TMR1 70 ouT OF SERVICE
TMS1 60 ouUT OF SERVICE
LAB-30A 50 0.0491 0.0490 0.0497 0.05 98.53
TMU1 40 0.0400 0.0403 0.0404 0.04 100.58
TMU2 40 0.0399 0.0402 0.0403 0.04 100.33
TMV1 30 0.0305 0.0305 0.0303 0.03 101.44
1.30-20 20 0.0197 0.0201 0.0201 0.02 99.83
TMW1 25 0.0248 0.0249 0.0249 0.02 99.47
TMY1 15 ouT OF SERVICE

FRM-246 (Rev 1/Mar 03)

FRM-243-a (Rev 3/Mar 03)
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Balance #: 572:1 Thermometer #: ngOI I diH20 Temperature (°C)i_g_[__0 10470
Eppendorf # True Value (pL) 1st Reading (@) 2nd Reading (9) 3rd Reading (g)
Lab30 1000 [ 0/5% 009> [ 0[3
TMA1 1000 /.0034 /007 [,.030/
TMA2 1000 ira /0209 LO[77
TMA3 1000 /.009/ [.0/52- /.00
TMA6 1000 [.0007 [.00%6 /0004
TMBH1 900 0.9092 0.9003 0.903%
TMCH1 800 0.7941 0.90049 0. 1756
TMDD1 750 Q. 7524 07569 0.715%1
TMD1 700 07063 0.701( 0.71059
TMD2 700 0.7020 01074 0.7037
TME1 600 0.104 0-5907 0.6003
TMF2 500 NOT  FouND —
TMF5 500 0.5109 D.50%e 0.50 4
ICF1 500 0.5\ QO.49%> 0501
L30-500 000 O.50 72 0507 0.5050
TMG3 400 0.2997 O.4oid 040z,
TMH1 300 0.29%7 0.29%b 0.2991
TMH2 300 0.2576 0.2010 O.2014-
TMJ1 250 0.2507 0253, 0.637
T™J2 250 0I5 0.2520 0.25%
TMJ3 250 02515 035 02504
TMK2 200 0 200 0.2000 D.2019
TML1 150 0.1503 6. 15[6 0./1519
TMM1 120 0./191 0. /1209 0. 1193
TMN3 100 0.0595/ 0. /007 0./0(5
ICN1 100 0-/0/0 0.0999 0./00%
T™MQ1 80 - 0.0%07 0.03%00 0.0¥02
TMRA1 70 OuT of <FRVICE
TMS1 60 ouT OF SERVICE
LAB-30A 50 - 0.0491 0.0490 0.0497
TMU1 40 0. pYo0 0.040% 0O.0fod
TMU2 40 0.02599 0.040> 0.0403
TMV1 30 0.0305 0.0205 0.02073
L30-20 20 00191 0.020| 0.020 |
TMW1 25 0.024g 0.0245 0.0a49
™Y1 /|] A5/ ouT OF <ERVICE
Analyst by g Date: 5{/ 3 / 03
Reviewed by: ’\\ &QJ-() Z(Dl""\/- Date: 0d/15/0

J

FRM-243b (Rev 3/Mar 03)
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SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet \/ v /.V
'(/\ Eppendorf # | True Value (uL) } 1st Reading (g) ] 2nd Reading (g) | 3rd Reading (@) Avg Wt (g) |% of True Value /\\
— 20 0.0201 0.0200 0.0201 0.020 100.33
ADJ200-A 100 0.0992 0.0995 0.0991 0.099 99.27
200 0-1985 0.1990 0.1987 0.199 99.37
20 0.0198 0.0196 0.0196 0.020 98.33
ADJ200-C 100 0.0982 0.0985 0.0981 0.098 98.27
200 0.1973 0.1968 0.1978 0.197 98.65
20 0.0199 0.0202 0.0200 0.020 100.17
ADJ200-D 100 0.1003 0.1004 0.0998 0.100 100.17
200 0.2005 0.2001 0.1985 0.200 99.85
20 0.0199 0.0203 0.0201 0.020 100.50
ADJ200-E 100 0.0986 0.0980 0.0978 0.098 98.13
200 0.1966 0.1968 0.1976 0.197 98.50
20 0.0200 0.0199 0.0203 0.020 100.33
ADJ200-G 100 0.0998 0.0997 0.0993 0.100 99.60
200 0.1988 0.1968 0.1984 0.198 99.00
20
ADJ200 100
260
20
ADJ200 100
200
20
ADJ200 100
260
20
ADJ200 100
200

FRM-247a (Rev 2/Mar 03)

FRM-244 (Rev 2/Sept 02)
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Balance #: 2 E(: Thermometer #: é -0l\ diH20 Temperature (° C) ZJ:.E
Eppendorf # True Value (uL) | 1" Reading (g) | 2" Reading (g) | 3™ Reading (g)
20 0.0 20| 0.0200D 0.020/
ADJ200-A 100 0.0992 0.0995_ 0.0941
(a4l 34 200 Q.194S 0.1450 D- (487
20 0.0/9% Q[ b 0.0190
ADJ200-C 100 0.0982 0.09¢25~ | 0.09%1
Lody 29 200 0.1913 0.00F 0.097%
20 0.0199 | 0.0202 0.0200
ADJ200-D 100 0.100% | 0.100% | 0.099K
Lalo30 200 0.2005 | 02001 | 0.{98S
ﬂwﬁdj@i 20 0.0139 0.020% 0.020|
ADJ200-E 100 6.09¢b 0.04% 0 0.0971¢
S| Laly 24 200 0.196¢6 0.196% 0. 1976
S 20 0.0280 | 0.0199 0-02.0%
| ADJ200-G 100 0O.099 & 0.0991 0.0993
Lah 200 6.(9%8 0.19¢8 | H-19584
.i 20 — ——
ADJ200 100 e
o - 200 )
N 20 e
ADJ200 100 ~
200 N4\d
20 AN
ADJ200 100 A
200 /S
20 /
ADJ200 100 /
200 — —

-

Analysti%L@%ﬂAL
Reviewed by: "\'. (\0 u M

Date: j/[ I(/B
Date: Q](ag b;b ‘

FRM-244 (a) (Rev 3/Mar 03)
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SwRI - Div. 01, Inorganic LaboratorytAdjustable Pipette Verification Spreadsheet

Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) JAvg Wt (g) 1% of True Value
20 0.0199 0.0201 0.0203 ~ 0020 100.50
ADJ200-A 100 0.0992 0.0994 0.0998 0.099 99.47
- 200 0.19384 0.1997 0.1980 0.199 99.35
20 0.0205 0.0201 0.0201 0.020 101.17
ADJ200-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 0.0199 0.020 99.67
ADJ200-D 100 0.0997 0.0990 0.0993 0.099 99.33
200 0.1975 0.1980 0.1983 0.198 98.97
20 0.0201 0.0200 0.0201 0.020 100.33
ADJ200-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 0.0197 0.0201 0.020 99.67
ADJ200-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
ADJ200 100 0.000 0.00
200 0.000 0.00
20 0.000 0.00
ADJ200 100 0.000 0.00
200 0.000 0.00
20 0.000 0.00
ADJ200 100 0.000 0.00
200 0.000 0.00
20 0.000 0.00
ADJ200 100 0.000 0.00
200 0.000 0.00

FRM-247a (Rev 2/Mar 03)

FRM-244 (Rev 2/Sept 02)
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SWRI Div. 01 Inorganic Laboratory Adjustable Pipette Verification Log

Balance #: ___5_4'___ Thermometer #:j]O_H__ diH20 Temperature (° C) _Z/Z_{__
Eppendorf # True Value (L) | 1% Reading (g) | 2™ Reading (g) | 3" Reading (g)
20 0.0(99 0.0201 0.0303
ADJ200-A 100 0.0%5> 0.099¢ 0.099%
200 0.1934 0.19917 0.19%0
20 0.02049 0.0l _0.030(
ADJ200-C 100 0.0 0.099! 0.0937
200 0.1914 O, 1983 0./919
20 0.0200 0.0199 0. DI99
ADJ200-D 100 0.0991 O.04490 0.0993
200 O. /q7~‘)’ 0.19%0 0.19%3 |
.i 20 0.020( 0.0200 0.020|
{  ADJ200-E 100 0.0930 0.0%5 0.09%%
o 200 0. [97 0. 1987 0.1991(
8 20 (.0300 0.01917 0.020(1 |
ADJ200-G 100 0.09%9 0.04498 0.0990
I 200 0. /95 0./9%9 0. 200¢
.i 20 _ —
ADJ200 100 — P
(= 200
N 20 , \ e
ADJ200 100 | \\w>» 7~ .
200 | a\
20 ANy
ADJ200 100 7
200 A
20 palE ~
ADJ200 100 e
200 L —

Reviewed by:

A
e

e

Date: o/ 15/0

FRM-244 (a) (Rev 3/Mar 03)
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vale — Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

. [Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) JAvg Wt (g) % of True Value
i 20 0.0203 0.0203 0.0201 0.020 101.17
J ADJ200-A 100 0.0999 0.0993 0.0990 0.099 99.40
200 0.1997 0.199% 0.1994 0.200 99.78
20 0.0204 0.0202 0.0203 0.020 101.50
ADJ200-C 100 0.0985 0.0985 0.0993 0.099 98.77
200 0.1990 0.1993 0.1985 0.199 99.47
20 0.0204 0.0203 0.0204 0.020 101.83
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
ADJ200-E 100 0.0987 0.0986 0.0986 0.099 98.63
200 0.1975 0.1969 0.1993 0.198 98.95
20 0.0203 0.0199 0.0201 0.020 100.50
ADJ200-G 100 0.0999 0.0995 0.0990 0.099 99.47
200 0.1991 0.1989 0.1987 0.199 99.45 T
20
ADJ200 100
200 ——
20 ]
ADJ200 100 T~
200 - ~
20 L ~o0-7°b <
ADJ200 100 R —
200 — — (/]
20 i
ADJ200 100 ]
200 T~

FRM-247a (Rev 2/Mar 03)

FRM-244 (Rev 2/Sept 02)
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0106476
Balance #: _2_:‘___ Thermometer #: ___G:Q_[_]__ diH20 Temperature (° C) Aj_
Eppendorf # True Value (uL) | 1* Reading (g) | 2™ Reading (g) | 3" Reading (g)
20 0203 00> O0I0|
ADJ200-A 100 .0999 0993 ,0490
200 1947 179¢ 1994
20 L Ch0d L0202 L0303
ADJ200-C 100 L0458 L068s” L0993
200 /940 1993 1688
20 0204 0303 L0204
ADJ200-D 100 069, ,0499 099/
200 1950 14935% 195k
'i 20 0J03 , 0204 L0202
ADJ200-E 100 09§87 095k 095t
= 200 1975 1199 1993
g 20 L0203 L0199 L020]
ADJ200-G 100 0999 L0998 , 0590
I 200 16491 L1694 -19% 7
.i 20 ’
ADJ200 100 N
o 200
N 20 N
ADJ200 100 B
200 oA Y 3
20 NN
ADJ200 100 )
200 Y
20 ] e —
ADJ200 100 -
200

Analys'c%&,@.s (A)lﬂéi/ Date: X’ -0
Reviewed by! [U [),Q),,« (,Q_&GLAA/ Date: ox/Is /O’\

FRM-244 (a) (Rev 3/Mar 03)



Book/page: _ 03 0 8 1

SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Eog 10477

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheetf™ ~ | -

SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet A\VE A -
Eppendorf # | True Value (uL) ] 1st Reading (g) ] 2nd Reading (g) | 3rd Reading (g) JAvg Wt (g) % of True Value
100 0.0996 0.0999 0.0993 0.100 99.60
ADJ1000-C 500 0.4980 0.4973 0.4919 0.496 99.15
7000 0.9840 0.9903 0.9898 0.988 98.80
100 0.0992 0.0994 0.0994 0.099 99.33
ADJ1000-D 500 0.4981 0.4967 0.4900 0.495 98.99
7000 1.0023 0.9960 0.9938 0.997 99.74
100 0.0980 0.0982 0.0980 0.098 98.07
ADJ1000-E 500 0.4950 0.4938 0.4920 0.494 98.72
7000 0.9951 0.9990 0.9966 0.997 99.69
‘ 100 0.1023 0.1013 0.1021 0.102 101.90
ADJ1000-F 500 0.4983 0.4983 0.4972 0.498 99.59
1000 ~ 9,0.9948 0.9936 0.9920 0.993 99.35 3
100 Vol D09 caf] 00984 0.0981 0-659°0. mv‘p’;/‘"
ADJ1000-G 500 AW " 0.4903 0.4916 0.4899 0.491 98.12 L
7000 0.9982 0.9912 0.9895 0.993 99.30
100 0.0993 0.0988 0.0990 0.099 99.03
ADJ1000-H 500 0.4900 0.4902 0.4901 0.490 98.02
1000 0.9937 0.9957 0.9931 0.994 99.42
100 — -
ADJ1000 500
7000
100 N
ADJ1000 500 WK
7000 -2\ D\
100 _— h
ADJ1000 500 |~
7000 p——

FRM-247b (Rev 1/Sept 02)

FRM-244 (Rev 2/Sept 02)
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Balance #: ﬁ Thermometer #: &[2( / diH20 Temperature (° C)_i_z;bf_‘
Eppendorf # True Value (uL) 1* Reading (g) | 2" Reading (g) | 3™ Reading (g)
L 100 0.099¢ 0.0999 0.0993
'~ ADJ1000-C 500 0.49%0 0.4973 0.44 (4
| Lab %0 1000 09540 | 1.990% | 0.999%
100 OOAZ | 0.0994 0.0a4
ADJ1000-D 500 O.uAy 0.4961 0.4900
1000 l. 0023 0.9960 | 0.993%
100 0.0940 0.0932 0.098&0
ADJ1000-E 500 6.4950 0.492% 0.44920
Lab a4 1000 0.9951 0.9940 :
'i 100 0./023 0.102313 1 0.(021
¢: | ADJ1000-F 500 0.499% OHALS ~ 10.4972
S| el 2H 1000 04942 0.9436 | 04926
— 100 00977 | p.09%4 | 0.09£]
ADJ1000-G 500 0.4902 0. 44/ 0.48949
l (afo24 1000 0.94%2 | 0.9912 0495
-i 100 0.099% 0.09¢8f | p.0290
ADJ1000-H 500 0.4960 0, 402 O.449p (
8 [al 2.8 1000 0.2931 0.92951 | 0.9931
100
N ADJ1000 500 -
1000 -
100 N
ADJ1000 500 7\
1000 28
100 '
ADJ1000 500 P
1000 <

Date: 7/} I/DS
Date: - (!)IZQQ!Qﬁ

Anaiyst:b%fMLM!
/
Reviewed by: {;Q“! M g%:':

«
=

FRM-244 (b) (Rev 2/Sept 02)
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SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g) ] 3rd Reading (g) JAvg Wt (g) % of True Value
100 0.1014 0.1010 0.1003 0.101 100.90
ADJ1000-C 500 0.4883 0.4937 0.4923 0.491 98.29
1000 0.9819 0.9840 0.9866 0.984 98.42
100 0.1000 0.1009 0.1006 0.101 100.50
ADJ1000-D 500 0.4999 0.5009 0.5005 0.500 100.09
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 0.9991 0.9962 0.996 99.63
100 0.1020 0.1016 0.1010 0.102 101.53
ADJ1000-F 500 0.5016 0.5019 0.5017 0.502 100.35
1000 0.9972 0.9972 0.9969 0.997 99.71
100 0.0993 0.0987 0.1001 0.099 99.37
ADJ1000-G 500 0.4971 0.4913 0.5006 0.496 99.27
1000 0.9793 0.9929 0.9817 0.985 98.46
100 0.0992 0.0989 0.0998 0.099 99.30
ADJ1000-H 500 0.4889 0.4904 0.4911 0.490 98.03
1000 0.9903 0.9857 0.9807 0.986 98.56
100 0.000 0.00
ADJ1000 500 0.000 0.00
1000 0.000 0.00
100 0.000 0.00
ADJ1000 500 0.000 0.00
1000 0.000 0.00
100 0.000 0.00
ADJ1000 500 0.000 0.00
1000 ’ 0.000 0.00

FRM-247b (Rev 1/Sept 02) ‘
. . g
g/z /03 S /[(%é

FRM-244 (Rev 2/Sept 02)
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diH20 Temperature (* C)_o /.

Balance #: _7)_‘:{:

Thermometer #:_C:]_Qﬂ___

FRM-244 (b) (Rev 2/Sept 02)

Eppendorf # True Value (pL) 1% Reading (g) | 2" Reading (g) | 3" Reading (g)
100 O./0/4 0./0/0 0./003
ADJ1000-C 500 0. 4893 0.4937 0.4923
1000 0. 9819 0 G849 0.7l
100 0. 1000 0./009 0.l
ADJ1000-D 500 0.44999 0.5009 0. 5005
1000 /.00777 [.0053 /0069
100 0. 09%4 0.09%4 0.099(
ADJ1000-E 500 0.49%» 0.4993 0.50/3
_g- 1000 O0- %3 0.9991 0.9963
100 0. /00 0./0/6 0./0/o
e ADJ1000-F 500 0.50]6 0.50/9 05011
(=) 1000 0.997> 0.F172 0.99¢9
s 100 0.0993 0.0957 0. (ool
| ADJ1000-G 500 0-491 | 0.4913 0.500b
1000 0.9193 0.9929 09511
-i 100 0.0792- 6.0999 0.095%
ADJ1000-H 500 0. 4§99 0.4904 o441l
g 1000 0.990% 09851 0.9301
— 100 -
ADJ1000 500 e
1000 ~
100 e
ADJ1000 500 | g\
1000 1 }A/
100 /N
ADJ1000 500 _~
1000 e
Analyst: Ja:@é«g Date: z / | / 03
Reviewed by: -’k ,S}Q ") (2 9 %3 iA_/auﬁ Date: - é)t/l‘ﬁ/(‘)'b
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(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet)
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~ U9

/
~
L

010481

J_’ SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

Eppendorf # | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) Avg Wt (g) |% of True Value
N 100 0.1003 0.1009 0.1006 0.101 100.60
ADJ1000-C 500 0.4917 0.4920 0.4946 0.493 98.55
1000 0.9924 0.9930 0.9928 0.993 99.27
100 0.0997 0.1007 0.1004 0.100 100.27
ADJ1000-D 500 0.4917 0.4918 0.4950 0.493 98.57
1000 1.0050 0.9981 0.9923 0.998 99.85
100 0.0990 0.0990 0.0991 0.099 99.03
ADJ1000-E 500 0.4985 0.4952 0.4945 0.496 99.21
1000 0.9966 0.9969 0.9937 0.996 99.57
100 0.0987 0.0990 0.1000 0.099 99.23
ADJ1000-F 500 0.4956 0.4972 0.5015 0.498 99.62
7000 0.9983 1.0007 0.9948 0.998 99.79
100 0.0997 0.0996 0.0997 0.100 99.67
ADJ1000-G 500 0.4930 0.4948 0.4941 0.494 98.79
1000 1.0029 1.0027 0.9987 7.001 100.14
100 0.1008 0.1010 0.0991 0.100 100.30
ADJ1000-H 500 0.4953 0.4944 0.4942 0.495 98.93
1000 0.9899 0.9920 0.9876 0.990 98.98
100
ADJ1000 500 S E—
1000 |
100 _ D
ADJ1000 500 NE-F i./—-——‘“")
1000
100 Y
ADJ1000 500 —_—
1000 1

- FRM-247b (Rev 1/Sept 02)

FRM-244 (Rev 2/Sept 02)
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Balance #: 3"/ Thermometer #: é 0! diH20 Temperature (° C) g /
Eppendorf # True Value (pL) 1*' Reading (g) | 2" Reading (g) 3" Reading (g)
100 L /003  10c9 100G
ADJ1000-C 500 G5 4920 e
1000 9934 £ 99 20 G928
100 L0997 107 /604
ADJ1000-D 500 4917 L4918 494D
1000 /. 0050 998! . 9923
100 0990 , 0990 L0991
ADJ1000-E 500 7S 4452 4945
1000 9960 9569 9937
= 100 0951 L0590 /000
(e’ ADJ1000-F 200 449510 Ya72 L S0/5
o 1000 . 29¢3 /. 0007 294¢
— 100 0997 L0996 0997
ADJ1000-G 500 4930 H94¢ 494/
' 1000 /i 0vc29 [ cc3T 9957
=1 100 . 100K 1010 099
ADJ1000-H 500 553 499d | . g9ya
o 1000 4999 . 9920 Y7L
o 100 ‘
-
ADJ1000 500 —
1000 T~
100 I
ADJ1000 500 ) Ny r”F
1000 _PE
100 — N
ADJ1000 500 T~
1000
Analyst: Q;QMA (/QL/QQ‘/ Date: % - CI\ 03
Reviewed by/ ’\ &0 )W (/O& /] Date: - Q¥/SOD

FRM-244 (b) (Rev 2/Sept 02)
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Bo_ok/page;

(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) :5

SwRI — Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet \,-/\ \
Eppendort # | True Value (vL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) JAvg Wt (g) |% of True Value
500 0.5014 0.5013 0.5054 0.503 100.54
ADJ5000-C 2500 2.5025 2.4958 2.4986 2.499 99.96
5000 5.0578 5.0412 5.0247 5.041 100.82
500 0.4981 0.4972 0.4971 0.497 99.49
ADJ5000-G 2500 2.4889 2.4898 2.4824 2.487 99.48
5000 5.0675 4.9995 5.0051 5.024 100.48
500 0.4930 0.4923 0.4991 0.495 98.96
ADJ5000-H 2500 2.4711 2.4638 2.4647 2.467 98.66
5000 5.0137 50142 2.9890 5.006 100.11
500 0.4938 0.4990 0.4980 0.497 99.39
ADJ5000-1 2500 2.5046 2.4986 2.4961 2.500 99.99
5000 5.0129 5.0133 5.0010 5.009 100.18
500 0.5002 0.5010 0.5001 0.500 100.09
ADJ5000-J 2500 2.5049 2.5009 2.5066 2.504 100.17
5000 50132 5.0029 50329 5.016 100.33
500 0.5098 0.5044 0.5041 0.506 101.22
ADJ5000-K 2500 2.4922 2.4920 2.4912 2.492 99.67
5000 5.0497 5.0548 5.0190 5.041 100.82
500 0.5023 0.5025 0.5009 0.502 100.38
ADJ5000-L 2500 2.5001 2.5003 25011 2.501 100.02
5000 4.9985 4.9922 2.9646 4.985 99.70
500 : —
ADJ5000 2500 A
5000 =
500 P =
ADJ5000 2500 3\ 4
5000 W4
500 AN -
ADJ5000 2500 ) LI
5000 P
500 A -
ADJ5000 2500 e
5000 <

FRM-247¢ (Rev 2/Mar 03)

FRM-244 (Rev 2/Sept 02) )
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Balance #: a & Thermometer #: g ,.Q {(

diH20 Temperature (* C) 22.

2 Reading (g)

FRM-244 (c) (Rev 3/Mar 03)

Eppendorf # True Value (uL) | 1% Reading (g) 3" Reading (g)
500 0.501% | 0.5013 A.SNG 4
ADJ5000-C 2500 2.5025 gﬂﬂ_@f{q fo
kat, 28 5000 S.0578 | 5.0412 | 5.0247
500 0.49%( | 0.4972 | D 4971
ADJ5000-G 2500 2.4¢%9 2.%89% | 2.497¢ |
Lab 2% 5000 5. 0615 | 4,999 95.006/
500 0.4930 | 0.492> | 0.419i
ADJ5000-H 2500 2.4 2.9638 | 2.4647
Labr 24 5000 9.0137 | S04 | 49490
500 0.fa3%Y 0.4990 0.Yqfg0
ADJ5000-1 2500 2.50d(, 24920 2.%4(,]
.i Labh 24 5000 5.0129 | S.013=2 | 5.00[0
500 09002 | 0.501D n.500!
o ADJ5000-J 2500 2.5n44 2.5 009 1,50% A
SOl (4h24 5000 90132 1BP024 O3
2 500 0.S09¢ [ 0.504d [ 0.€3y]
ADJ5000-K 2500 244922 248720 2492
| T Tab 50 5000 S.04q7 | S.054% | 5.0190
.i 500 0.5022 | 0.5025 &‘%’20‘?
ADJ5000-L 2500 2.500 ( 2o 201/
S| Leb 29 5000 4.998S | #9922 | 4.96%
500
ol ADJ5000 2500 ~
5000 ; j
500 f' /
ADJ5000 2500 -/
5000 - \Woa
ADJ5000 2500 - LN\
5000 ‘3
500 /
ADJ5000 2500 /
5000 < —
AnalystW Date: 7/[ | /03
Reviewed by: WXL Date: 7-15-©35
/ |
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SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

Eppendorf# | True Value (uL)| 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) Angt (19) % of True Value
500 0.4906 0.4919 0.4921 0.492 98.31
ADJ5000-C 2500 2.4877 2.4832 24881 2.486 99.45
5000 5.0236 5.0211 5.0213 5.022 100.44
500 0.4961 0.4966 0.4982 0.497 99.39
ADJ5000-G 2500 24871 2.4803 2.4766 2.481 99.25
5000 5.0147 5.0011 5.0366 5.017 100.35
500 0.5040 0.5016 0.5033 0.503 100.59
ADJ5000-H 2500 2.5111 2.5207 2.5019 2.511 100.45
5000 5.0236 5.0197 5.0217 5.022 100.43
500 0.5070 0.5067 0.5060 0.507 101.31
ADJ5000-] 2500 2.5190 2.5117 2.5026 2.511 100.44
5000 50184 5.0181 5.0142 5.017 100.34
500 0.5052 0.5054 0.5046 0.505 101.01
ADJ5000-J 2500 2.5312 2.5337 2.5297 2.532 101.26
5000 5.0900 5.0716 5.0734 5.078 101.57
500 0.5040 0.5074 0.5160 0.509 101.83
ADJS5000-K 2500 2.5260 2.5299 2.5289 2.528 101.13
5000 5.0808 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 5.0311 5.0437 5.045 100.89
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
500 0.000 0.00
ADJ5000 2500 0.000 0.00
5000 0.000 0.00

FRM-247¢ (Rev 2/Mar 03)

FRM-244 (Rev 2/Sept 02)
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FRM-244 (c) (Rev 3/Mar 03)

Balance #: _?ﬂ’__ Thermometer #:; Gl oll diH20 Temperature (° C) _a.l_
Eppendorf # True Value (uL) | 1 Reading (g) | 2" Reading(g) | 3" Reading (g)
500 0.44906 0.4919 0.492/
ADJ5000-C 2500 Q4L 24932~ QAYYE[ |
5000 5.2, 7.0311 50313
500 0.4901 0.4966 0.49%>
ADJ5000-G 2500 2.4%11 A.4%03 3.4k
5000 5.01471 7,001 5.0366
500 0.5040 0.5016 0.5033
ADJ5000-H 2500 2511 L2071 A:-95019
5000 033, | 50197 5.0317
500 0. 5070 0.-507 0-5060
, ADJ5000-1 2500 A.5(190 o) . 503
5000 5.0/34 5031 5.0145-
.i 500 0.505- 0.5054 050
© |  ADJ5000-J 2500 QA52n 252337 Q.59
= 5000 5 0600 5.0k 5.0734
(= 500 0. 5040 0.5074 0.5160
0 —Apisooox 2500 Q590 25399 RAZG
I 5000 _5.0%0¥ 5.050 5.047%
.i 500 0.49719 0-49¢3 04995
ADJ5000-L 2500 24999 24985 24974
o 5000 5.05%9 5.0311 5.0437
= 500 D
o ADJ5000 2500 _~
5000 A P
A» 500 L\ \o2”
ADJ5000 2500 \l \
5000 N\ A
500 P
ADJ5000 2500 N\
5000 /|
500 /
ADJ5000 2500 4
5000 -
Analyst: Date: S} / / /03
Reviewed by: Date: 0¥/ 1S/0D
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SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet

/7 (Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet)

Eppendorf# | True Value (uL) | 1st Reading (g) | 2nd Reading (g) | 3rd Reading (g) [Avg Wt (g) [% of True Value
500 0.4982 0.5075 0.5027 0503 100.56
ADJ5000-C 2500 24979 25029 2.5033 2.501 100.05
5000 5.0034 39939 2.9944 4997 99,04
500 0.4993 0.4951 0.4984 0.499 99.79
ADJ5000-G 2500 2.4984 2.5037 2.4882 2.497 99.87
5000 5.0338 50165 50136 5021 100.43
500 0.5017 0.4958 0.4963 0.498 99.59
ADJ5000-H 2500 24914 2.4900 2.4987 2.493 99.73
5000 3.0044 79930 79874 7995 3990
500 0.4982 0.4978 0.4944 0.497 99.36
ADJ5000-1 2500 2.4985 2.5063 2.4972 2.501 100.03
5000 5.0052 5.0128 4.9991 5.006 700.11
500 04945 0.4987 0.4952 0.496 99.23
ADJ5000-J 2500 2.5072 2.4926 2.4976 2.499 99.97
5000 50353 5.0047 50156 5.019 100.37
500 05028 0.5014 0.5040 0.503 100.55
ADJ5000-K 2500 24961 25122 2.5034 2.504 100.16
5000 5.0227 5.0277 5.0163 5.022 100.44
500 04939 0.4938 0.4961 0.495 98.92
ADJ5000-L 2500 2.4994 2.5008 25024 2.501 100.03
5000 50115 5.0102 5.0098 5011 100.21
500
ADJ5000 2500 ]
5000 e
500 .
ADJ5000 2500 N
5000 — —>
a0 —f—
ADJ5000 2500 o) U —
5000 . o
500 ~
ADJ5000 2500
5000

FRM-247¢ (Rev 2/Mar 03)

FRM-244 (Rev 2/Sept 02)
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Balance #: ___2_‘{___ Thermometer #___ (5O 1/ diH20 Temperature * C) _ 2|
Eppendorf # True Value (pL) ‘1" Reading (g) 2" Reading (g) 3"rReading (g)
500 oz .4952]  sD75 5027
ADJ5000-C 2500 2.4974 2. 5029 L2.5033
5000 5.003Y 4.9934 4. TT44
500 4993 44941 495y
ADJ5000-G 2500 Q.4g5y 3.5037 2, L
5000 S.033¥% $.0/65 $. 0130
500 5017 495K Y963
ADJ5000-H 2500 S. 4914 2.4990 24987
5000 5.00¢4Y 4.9930 ¢,9574
500 L4912 H497% M4y
ADJ5000-1 2500 J.\jq95 2. 50673 24972
'i 5000 50052 5.0128 4.9941
500 494y~ 4957 4950
o ADJ5000-J 2500 A.5072 D.YG50 3.457¢
S 5000 S 0353 S 0cY7 . 0/50b
o 500 502§ _s0/d L stdo
ADJ5000-K 2500 - Y961 XX 5122 D 503Y
| 5000 $,0227 $. 0277 SO/D
-i 500 49329 M932% 91
ADJ5000-L 2500 J.4qqH J. 500% .50y
o 5000 501l $.0/02 $-009%
o 500
o ADJ5000 2500
5000 —
500
ADJ5000 2500 N
5000 < G109 —
500 () YY1
ADJ5000 2500 1>
5000 |/
500 ~ 1+
ADJ5000 2500 I
5000

Analyst)
Reviewed by; ) [ \ () /L"’\

FRM-244 (c) (Rev 3/Mar 03)

Date:

603

Date:

0%¥/1562




SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030714-8

SRR: 24618

SDG: 230259

CASE: CNWRA

VTSR: July 14, 2003

PROJECT#: 06002.01.141

Balance Calibrations



Division 01

Southwest Research Institute

BALANCE VERIFICATION LOG

BALANCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
16 28 P37987 +0.0005
Date Std Wt (g) Recorded Wt (g) Operator

12103 | 2.0000 2.0003 WO S 5637
732 -0 S - 000 D-DOO 3 3%) -
1-3%03 2 900 2.0003 ;; ") d
1-24-03 . Oocoo 2 0003 -~
795 0% J Hood 3 -000D ED -
7/[2%/0= | 2.0000 2.0002 <) I
7/29 /53 2.0000 2.000% _wJ) "
720 -0 . oece 3.000% %}) -
=-31-073 3 -0000 . woed -
%/1/0% 2.0000 2,000% A U

If balance is out of limits, clean the balance and re-calibrate using Class "S" weights.
If balance is still out of limits, place a "DO NOT USE" sign on it and call (x5896) for service.

Page # 1

FRM-112 (Rev 1/Dec 99)

685070



Southwest Research Institute
Division 01

BALANCE VERIFICATION LOG

BALANCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
16 28 P37987 +0.0005
1
Date Std Wt (g) Recorded Wt (g) Operator

éZlJ /03 2.0000 420003 U an: 55271

BV 2..0000 2..0004 U T
G607 9.0000 D003 S -
50> > - 000D 2.000 > L&) s
$-§-03 S-0000 Q.90 Qo) ~
g8/a/02 2 .0000 2.0002 N u
B0 0D 2.0000 Z.c00% V1Y) f
Yne: 2. 00D Z.0003 Im "

1202 2. bcop D.0003 W S ~

8/12(03 2. 0000 2 0003 AN i

If balance is out of limits, clean the balance and re-calibrate using Class "S" weights.
If balance is still out of limits, place a "DO NOT USE" sign on it and call (x5896) for service.

Page # 2

FRM-112 (Rev 1/Dec 99)
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Southwest Research Institute

Division 01

BALANCE VERIFICATION LOG

If balance is still out of limits, place a "DO

NOT USE" sign on it and call (x5896) for service.

Page #___ 26

FRM-112 (Rev 1/Dec 99)

BALANCE # LAB #: SERIAL #: TOLERANCE: COMMENTS:
16 28 P37987 +0.0005
Date Std Wt (g) Recorded Wt (g) QOperator
1-9-03 2.0000 D.0000 ) s 44350530 -)
72-10 -93 2. 000 . 0600 ZAs L
9 -1-v3 = (000 ~_0000 I, o
- juv S w000 2. 0000 e ) -~
7/15/03 2.0000 2.0003 ZuN_ len: 6531
(150> £, 0000 1.0000 A "
7/l [03 2.0000 2..0002 WO, u
V(705 2. 000 >, 0002 [@%2) -~
7/18/0> 2 .0000 2.000% “IMW U
— —— U ~ %‘.}Z
If balance is out of limits, clean the balance and re-calibrate using Class "S" weights. 7//%3

T670TO



Division 01

Southwest Research Institute

BALANCE VERIFICATION LOG

M LAB #: SERIAL #: TOLERANCE: COMMENTS:
19 28 0068597 +0.05
Date Std Wt (g) Recorded Wt (g) Operator
7-10-05 /0.0 /0,90 = SN & §9-TS 0e2y-
F_10% 1000 /030 NN il
4 0 [0 00 j0 .00 Qo -~
j@;@ 10.00 10.00 N on: 55371
/16 ()% 10.00 (0.0l UA "
N [0.09 i0-01 CeO -~
<7/1%/03 0. 0D (D.00 N ¥
—_— R
Class "S" weights. 7//(/( 73

If balance is out of limits, clean the balance and re-calibrate using
If balance is still out of limits, place a "DO NOT USE" sign on it and ¢

Page #__ 22

FRM-112 (Rev 1/Dec 99)

all (x5896) for service.

/g
e/
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Division 01

Southwest Research Institute

BALANCE VERIFICATION LOG

BALANCE # LAB #: SERIAL #: TOLERANCE: COMMENTS:
19 28 0068597 +0.05
Date Std Wt (g) Recorded Wt (g) Operator S £S27)
2/ /02 10, 00 /D. 00 TN "
-20-0% 10-00 )6.09 /\ -
2:2%-0% 190 1000 ) -
92U /0. 00 /(- O ~
2503 /9.00 /0 .00 = i
72/2.8[02 1000 {0. 0O ) 1"
2/29/03 10- 00 1D-00 W) u
72003 10.00 R N ad
1-3i-0™ /0-OO 10.00 =) ~—
8/p1/03 (0.00 <MW 1t

If balance is out of limits, clean the balance and re-calibrate
If balance is still out of limits, place a "DO NOT USE" sign o

Page #__ 23

using Class "S" weights.
n it and call (x5896) for service.

FRM-112 (Rev 1/Dec 99)
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Southwest Research Institute

1
oAt

AR e P P

If balance is ou

If balance is still out of limits, place a "DO NOT USE" sign on

Page # 24

it and call (x5896) for service.

FRM-112 (Rev 1/Dec 99)

Division 01
BALANCE VERIFICATION LOG
BALANCE # LAB #: SERIAL #: TOLERANCE: COMMENTS:
19 28 0068597 +0.05
Date Std Wt (g) Recorded Wt (g) Operator m.
% /0.00 £0.00 np) 5647
2 /0-00 10.00 UA) "
)-(p-0> j0-00 j2- €O S -
| K703 /ZO 00 ’808 %}:3 =7
g%v% 00 /0 -0 ) e
- §9073 10 -00 /0.0 é)uJ -
| ¢/injo> 10.00 [D.00 L) i
PNV 10.Q0 10. DO AN 1\
Y20% [0 -09 /9. 00 NS ~
| ®/15/0> 10, 00 |0. CO — W Y
< out of limits, clean the balance and re-calibrate using Class "S" weights.

PEYOTO



Southwest Research Institute
Division 01

BALANCE VERIFICATION LOG

SERIAL #: TOLERANCE: COMMENTS:

BALANCE# LAB #:

WCEF | LARE 1 ieoanoss | $00005

3 [ Reordea we | Opermer g BEraLs

b b | ooeeo X =

1o ¥ YA Mt >
to e S | 30—

10 -0 —E
5 o000 | Q0 :
g A0S Goon | ek — a

i

1\

mmii-—m_ h
D //

11072  J.popl/ D.0WwD ,
ass "S" wéihts.

lean the balance and re-calibrate using Cl

1f balance is out of limits, € B
If balance is still out of limits, place a "DO NOT USE" sign on it and call (x5896) for service. P
Page #___ 2 \/L%c . l
aify

FRM-112 (Rev 1/Dec 99)
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Division 01

Southwest Research Institute

BALANCE VERIFICATION LOG

BALANCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
34 28 1116031935 +0.0005
Date Std Wt (g) Recorded Wt (g) Operator
7/18/0% 2.0000 2.000! uo nN:SSR7
7/1a /0% 2.0000 2.0002 A B
7/ /03 2.0000 2.0002 Wd «
9-22.07% [y o 91% D. oo -~
7.23-03 3. 0000 D oco3 < -
12403 2. 000 . (00073 ~
735703 . POOD 2 .0rp3 i@»ﬂ -~
[0 2.0000 2.0003% AW I
/24 [p3 2.0000 2.0002 KA . u
e 5. 06000 S.000 > Qe -~

If balance is out of limits, clean the balance
If balance is still out of limits, place a "DO NOT USE"

and re-calibrate using Class "S" Weights.

Page # 3
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Seuthwest Research Institute

Division 01

BALANCE VERIFICATION LOG

If balance is out of limits, clean the balance and re-cali
If balance is still out of limits, place a "DO NOT USE"

BALANCE # LAB #: SERIAL #: TOLERANCE: | COMMENTS:
34 28 1116031935 +0.0005
Date Std Wt (g) Recorded Wt (g) Operator
3.0 J-0000 S.0004 SA 7§37
3/p1/03 2.0000 2.000% T i
- pJo4/os 2.0000 2.0004 e U
Sh5 [0 3 2.6000 2.6004 _ (0
S-[,-02 ). 0000 .00073 N\ O —~
| 8.2:0% 20000 .o o\ ~
£-5.0% -~ . OO0D 2. 000 c%g -
6.03 D002 S 00673 A 7
9/10 /0% Z.0000 7. 000% = T
e 2,000 2. oob4 ) 1"

Page # 4

brate using Class "S" weights.
sign on it and call (x5896) for service.
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SOUTHWEST RESEARCH INSTITUTE
NUCLEAR PROJECT

CLIENT: Division 20

TASK ORDER: 030714-8

SRR: 24618

SDG: 230259

CASE: CNWRA

VTSR: July 14, 2003

PROJECTH#: 06002.01.141

DI Water Verification
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D.I. WATER SYSTEM NOTEBOOK
METALS LAB #
SOUTHWEST RESEARCH INSTITUTE,, ,,,,

C1 026

et e L TP

/ L/ _ FRM-196 (Rev 0/Apr 01)

SET PT./ CALL FOR
READING QCLT. Service LT. USAGE
DATE INITIALS (M OHMS) | Green=0OK | Green=OK (GALS) COMMENTS
Tl %é 120 v L 15oapn 8 | 21060.m.
QY3 [§.0 4 v 5036 | Y2 m,
Ly | O /L. L e 2336, 0 1 £33 om
] E o | i~ v S| &3
/KD L L~ /DY IR WAL €/2)
" Iol3 /52 (L (— Y2 14 /800
YRl N4 i e L 30385 ] &0 3Ngm
l¢ (303 JIN (L. d L - 0909+ Vo, ¢ !" 227
> DE 1£.4 L L 3.0 14 907m.
N o | /Lo L L KN | ' dogn
YA V4 ) [ e o3 V. & | 7oy
YA L ) v o 3449, < | 5720 pm
Yol 04 /5.0 L e 5053 ) 15 %pm
Y3 L LD L/ L 50%3. & | 49 om
D203 YA /8.9 /_ — 193§ 1937m
__— K F/njole —
Wiy | OF IX.0 N e 509839 1313 am
T/\7(0y N9 1R Vol A SCRSTS “)'jc;p\ ",
o8 ! (Y T/
Myl DK /8.8 L 15053, |2/ /m
Ry ) 28. 9 s 150534 C V23 zim
]l D /8:0 - = ﬂ@5%1 S am
YO DL /€0 [ — 50403 8~ | " le forn, "
eEn/a /A /8. e /3, WA KA Y feo. fracd.
Vaud | o /§.d — velow 0690 4 |3ikogu (.5 Filder ratled
i3l HLC [{o — " (92.6 _ 1)ay bnline 20¥58m
KB 1 DK 180 v L S0 154 /m
Y Y4 /&0 L e SO, ¢ | Yol gin
M3da | OL /£ ¢ e — 50%0.8 | G.itpm.
61063 DI 15,0 L v 63556 | /13 dun [\/(f, g )
<—4— 1  Dls o/, /05 —]
/3 Y/ 1£.0 / e 37638 1901 ﬂmlﬁw
s | DR T4 L v 50399 | Nidg g g,
A4l | [&y L .-/ SBIE | 6207
oL (8.0 L SN 1S 28 f1e
/



D.I. WATER SYSTEM NOTEBOOK
METALS LAB #
SOUTHWEST RESEARCH INSTITUTdo499

C1 027

SET PT./ CALL FOR
READING QCLT. Service LT. USAGE
DATE INITIALS (M OHMS) Green=OK | Green=0K (GALS) COMMENTS
YRl D K0 L= L 0Bs50 | 3:3Tpm
! /.Y v % Skt0¢ soglis ) S pm g3
180 [l - 309049 | &3¢ pim
A A /?’ J L L so0aul 1 5i0ipm
Rl DL K0 P s 54/ ¢ 8 om
K‘Z-Z\ Als ‘s &/ﬂo > — 4
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