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f I S H E R S C I E NTI F I C 
TRACEMETAL GRADE NITRIC ACID 

CERTIFICATE OF ANALYSIS 

Cetaiog Ne. AS09 LotNo: f1WtO 
Relea= D8a: Jaw ry, 2004 

ExpiryDak: January, 2907 
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Element concentrations are at the point of bottling. 
Concenlratiuns of some elements in particular, Ca, Si, 
K, Na, 8, At, Mg 8 Mn will increase due to storage in 
glass bottles. 

Fisher Chemical 
A Fisher Scientific Company 
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FISHER SCIENTIFIC 
TRACEMETAL GRADE HYOROCHLURCC ACID 

CERTIFICATE OF ANALYSIS 
Catalog No. 4508 
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Lot No: 4103101 
Reteals DID: 3anua ry, 2004 

ExpryDab: Jarwry, 2007 
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APHA 

Dr. B. McKelvey 
WQC Manager 

Fisher S m  C M  Division 
Pmburgh, PA, 15275 F h m  (412)490-8300 
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FISHER SClENTlFiC 
TRACEMETAL GRAOE flYDROCHLORlC ACK) 

CERTIFICATE OF ANALYSIS 
Catalog No. A508 LotNo: 4103101 

Expiry Da*: J8w ry, 2QO7 
Retoor, DID: danurry, 

Element concentrations are at the point of bottling. 
Conwntrinions of some ekments in particular, Ca, Si, K, 
Ne, 6 ,  AI, Mg B Mn will increme due to stor;tge in glass 

4 bOttteS. 

Dr. 0. McKelvey 
WQC Manager 

@ Fisherchemical 
A fisher Scientific Company 



Catalog Number: SPIKE- I Lot NO.: 25-23AS 
Description: Spike Sample Standard 1 
Matrix : 5% Nitric Acid/& Tartaric Acid - f-IF 

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

The CRM is prepared &om 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 K P  Spectrometer: 

Element Labeled Measured NIST Element Labeled Measured NIST 
OwW (ma) sR.M (mg/L) (mg/L) SRM 

AI 
As 
Ba 
Se 
TL 
Fe 
co 
Mn 

200 
200 
200 
200 
200 
100 
50 
50 

199.5 1 
199.89 
199.68 
200.10 
200.07 
99.9 I 
50.25 
49-93 

3101a 
3 103a 
3 104a 
3149 
3158 
3 126a 
31 13 
3132 

Pb 
Sb 
V 
Zn 
cu 
Cr 
Ag 
Be 

50 
50 
50 
50 
25 
20 
5 
5 

49.98 3128 
50.02 3102a 
49.95 3165 
50.02 3168a 
25.34 3114 
20.04 3112a 
5.00 3151 
5.00 3105a 

Ni 50 50.11 3136 Cd 5 4.99 3108 

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

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

Date of Certification: ocl  - -  .i)T!ertifjing oficer: N- 

0 2000 SPEX CertiPrep, Inc. 



This 
guides: 

Reference Materia has b a n  prepared and certified under an IS0 system consistent with the following 

Guide To The Expression Of Uacertainty In Measurement 
Guide: Uncertahty Measurement - Second Edition 

ASTM Guide 
Guide 34: Quality system guidelines the production of materials. 

Certification of materials, general and statistical 
IS0  Guide : of of reference materials 

Technical Note 
Guidelines for the requirements for the of refaence materials producers 

N280 
Material 

and matrix matetriafs obtained and verified by vendors as per IS0 
guidelines. Vendor are proprietary, however sources materials used in the preparation and testing of 

are tracked and documented. For contact CRM Sales. 
Instmctions for Use: 
Primary usage of tbis is in neat form or with matrix a purity at or greater than the purity of the 
original matrix solution. xfdilution is required the compati'ble with all certified and 

the period of intended use. The also be used a spike or with a spike, with 
solutions be thoroughly mixed, by shaking, prior to use and never 

pipetted d k d y  the bottle. All surfhca thmit come with the must be fhoroughly cleaned and 
prior to use. should be only with A volumetric 

of Preparation: 
Clean laboratory and technigues have been used thmghout the All materials, equipmen< 

and personnel have qualified prior to use. The highest acids applicable, 18 megohm, 
deionized water, acid-leached triple-rirtsed bottles, and Class A glassware used in all preparations. 

Homogeneity: 
The Homogeneity of the has been by procedures consistent with IS0 guide 
and D6362-98 Appendix X2. Random, replicate of the final, packaged have been for the 

values by procedures consistent with the use 
The expression kpsb is employed to determine the 
S standard % for one component of the sample. (je. The uncertainty) 

= the mass 
of subsampie to a sub-sampling of 1% (68% confidence level) in 

estimator and Confidence limits: 
The &id vahre on the revme document is the 95% level of confidence and can be expressed 
X x+/-U *ere X value (Labeled Value), U= Expanded uncertaiaty 
Wku, where 
u, obtained by the individual element uncatainty components 
Certification Traveler Report: 

certified values were (Spa traceability identified by 
the lot of this For contact CRM Sales. 

CertiPrep reference materials arc not for any cosmetic, drug or household application and to be used only by 
who are trained in appropriate procedures. No claims against of any 

whatsoever, whether based breach of warranty, &cgd negligence, or otherwise, with respect to this shall be greater 
than the Xa shall be tiable for any loss of or any or 
consequential 

- 

is the coverage factor at the confidence 
up dZu: 

Legal Notice: 

IS09001 
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Catalog Number: ICAL- I. Lot No.: 25-1 76AS 
Description: Instrument Calibration Standard 1 
Matrix: 5% Nitric Acid 

This ASSURANCE @certified reference material, ClUvl, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, tL4: ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

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

Refer to side 2 for details of measurement uncertainties. 

Instrumental AnaIysis by ICP Spectrometer: 

Element Labeled Measured NIST 
@@) ( m m  SRM 

Ca 5,000 4,984.92 3 109a 
K 5,000 4,990.26 3 141 a 

Mg 5,000 4,991.82 3131a 
Na 5,000 4,998.07 3 152a 

Spex Reference Multi: Lot #10-100AS, 12-1 i3AS, 5-1 98VY, 6-28VY-REF 

Balances are calibrated regularly with weight sets traceable to NISTiYs 32856, 32867 and others. 
This CIul  is guaranteed stable and accurate to +/- 0.5% on tlie average of all tlie certified 
concentratjons with no single element exceeding +2%. This includes uncei-tajiity 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 
tramported and stored under laboratory conditions. 

* + * 
CertiQing Officer: M 8 e -  Date of Certification: 



ThcS Certifrcd Reference Material has been prepared and certified under an IS0 900 1 system consistent with the foUowing 
guides: 
Guide TO ' n e  Exprtssion ~ f ~ n m t y  III M W S U ~ ~ C ~ ~  1995 
EURACHEM/CnAC Guide: Quantifying Uncertafnty m Analytical M e w r e m a t  - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference matdds, gcnerd and statistical prhciplts 
IS0 Guide 3 1 : Contents of certificates of refwence materials 
NIST Technical Note 1297 
ILAC-012-2000: Wdelines for the requirements for the competence of reference materials producers 
ISO-CO N280 
Material Source: 
AI1 andpa and matrix materials are obtained ami verified by SPEX cR.tiPrep from pnqualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing o€ 
SPEX CwtiPrep CRMs are tracked and tlocummtd. For fnrther infomation contact CRM Sales. 
Instructions for Use: 
Primary usage of this C M  is in neat form or dihrtcd scrhlly witb matrix of a purity at or greater than the purity of the 
originaI matrix solution. HIfdilUtion is required b e  diluent must be compatible with all certified analytcs and contain 
stabilizers approPriate for the period of intended use. The ClRM can also be used as B spike or with a spike, again with 
appropriate compatiibiIity comicledom, AU solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fram the bottle. All surfaces that c m c  in contact with the solution must be tbbarougbly cleaned and 
leacbad prior to use. JXutiorrs should be performed only with Class A volumetric gksware. 
Method of Prepamtion: 
Clean lat>otatory procedures and techniques have been used &ghou the preparation, All materials, equipment, 
analytic91 instrumentation and persoanel have bcw qualified prior to we. The highest purity acids applicable, 'I 8 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glasswarc have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by proctdrrt.cs consistent with IS0 guide 17025, ISOREMCO NZ8U 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the f h l ,  packaged mattrid have been analyzed for tbc 
certified v&es by proceduns consistent with the intended use of the C M  
The mathematical ncpression Q s 2 m  is employed to d e t m h e  the sampling size 
$ = relative standard deviation in % for one component of the sample. (is. The sub-sampling uncertainty) 
m = the mb-sampiing mass 
& - mass of sub-sample necessary to CILsure a relative sub-sampling error of t% (68% confidence level) in a single 
detcnn hation 
Statistical estimator and confidence limits: 
The certified value 'x' listed on &e n v m e  ofthis document is ai tbo 95% ievel of confidence and can be expressed 8s 

X - x+/-U where X =?'me value (Labeled Value), U= Expanded uncertainty 
U..ka, where k 2  is the covmge factor at the 95% confideace level 
U, iS obtained by combiuing the individual element standard u n m i n t y  componmts ui abd u, dZu? 
Certification Traveler Report: 
All certified values reported wcse derived €ram Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the I d  number of this CRM. For M e r  infixmation contact CRM Sales. 
Leg4 Notice: 
SPEX CcrtiPrep reference materials are not for any cosnetic, h g  or household application and an to be used only by 
qualified individuals who arc trained in appropriate procedures, No claims against SPEX CertiPrep, Inc. of any k5nd 
whatsoever, whetber based on breach of wananty, alleged negligence, or othcwisc, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX Ccrtiprep, Iac. be Liable for my loss of profits or any incidental, spdal, OT 
consequential damages. 
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i n o r g a n i c  v e n t u r e s  1 Mv l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1300 9 fax: 732-901-1903 
e-mail: ivsaIesQivstandards.com website: www.ivstandards.com 

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

CERTlFlED CONCENTRATION: 1000 f: 5 pglmL 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value in) = c x I 

n 

0 )  = mean x, = individual results n j= number of measurements XS, = The summation of all significant 
estimated errors. 

Classical Wet Assay: 1000 f 6 pglm!. 
Method: EDTA Titration vs NET SRM 928 Lead Nitrate. 

instrument Analysis: 995 f 6 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 3148a. 

The independent samples t-test was used to determine if there is agreement !xdween 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 d this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Fitter is 99.9985% efficient for the removal of particles down to 0.3 crm . 
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< 0.67 
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<0,1e 
0.0060 

0.000050 

< 0.00070 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectre1 Interference n - not checked for 

ANALYZED 
QA:KL nn.oatamn 

DENSITY OF SOLUTION (measured at 22Oc): 1.038 g/mL 

Quality Assurance Manager Expires: 

< 0.0030 
<O.ooOo30 
e O.Oo010 
0.0028 

< O.ooOO40 
C0.00050 
< 0.0060 
<0.0010 
c 0.00020 
c 0.00020 
<o.oO01o 
<0.0040 

0.0075 
0,032 

s - solution standard element 

http://ivsaIesQivstandards.com
http://www.ivstandards.com


010331 
QUALITY STANDARD DOCUMENTATION 

1. IS0 9001 :2OW QMI Registered Quality System (Certificate Number 01 01 OS} 

Members of IQ Net : Argentina 1IRAM1, Australia (QAS), Austria It)QSh Belgium 
(Avinter) , Brazil (FCAY), Censde (QMI), Hong Kmg {HKQAA), Columbia [ICONTEC), Czech 
Republic (COS), Denmark (DS), Finland (SFS), France(AFAQ1, Germany (DQS t, Greece (ELOTI, 
Hungary (MSZT1, Ireland (NSAI), Israel (ISII), Italy (QSO), Japan (JQAI, Korea IKSA-QA), Netherlands (KEMA), Norway (NCS), 
PolandWCBCl, Portugal (APCER), Singapore (PSBI, Slovenia (SIQ), Spain {AENOR), Switzerland (SQSI 

2. 

3. 

ISOIIEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited AZLA Certificate 883.02 
ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFRSO Appendix 8 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Ptease contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4. M IL-STD-4 5 6 6 2 A 
5. 
6.  

STABILITY! lEXPlRATlON DOCUMENTATtON 

Shetf Life - The length of time that a oroperlv stored and Dackaaed standard will remain within the 
Soecified ~~u~ncrrtgintv. Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely, Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smatler 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life of our 500 rnL bottle is 4 years and the shelf life of our 125 mL bottle is  21 months. 

Expiration Date - The date after which a standard solution should not be used, A one year expiration dat 
recommended by most state and federal regulatory agencies, Transpiration issues 
repeated use of solutions over a one year period may adversely affect the integrity of the 
standard. 

PACKAGING DO CUMENTAllON 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 prn filter and in-house procedure 

IV-PACK-001 is used to  clean all bottles. Contact us for technical information relating to  contamination issues in 
gac kaging materials, 

WSSWARE CALIBMTION 
In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the manufacture snd quality control of 
Custom Grade Standards. 

EALANCE CALIBRATlON 
All balances are checked daily using in-house procedure number 6-IMM-001. The weights used for testing are annually 
compared to  Gerhart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (NIST). The NlST Traceability numbers are 4283598 and 464678. The NlST test number is  822/260017-98, 

All anelytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NIST i NVLAP accredited Calibration lab. 
The NIST test number is 822/260017-8. 

THERMOMETER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST Monograph 150 using NET 
Test Nos. and Std Nos.: 769543, 21 7388/769643, 21 7368/P14452, 176240iP14452, 176240. The in-house 
procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable 
to NlST Identification Nos, 92564, 119016, 471047 and NlST test report Nos. 81 1/258522, 81 112557078, and 
236090. 

All customers are encouraged tu contad u8 fur technical support for the proper use of our products. 
TECHNICAL SUPPORT 

E L  1-800-560-6799 INTL 1-732-9Ol-I 900 FAX 1 -732-9Ol-wO3 E-MAIL IVtech@ivstandards.com 

- 2" 

mailto:IVtech@ivstandards.com


010332 
I n o r g a n i c  v e n t u r e s  / I v  I a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

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

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

CERTIFIED CONCENTRATION: 10,047 f 29 pglmL 
The Certified Value i s  based upon the most precise method used t o  analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (2) = Li 
n 

(n) = mean xI = individual results n = number of measurements LS, = The summation of all s ign i f i can t  
estimated errors. 

Classical Wet Assay: 30,047 f 29 pglmL 
Method: EDTA Titration vs NlSf SRM 928 Lead Nitrate. 

Instrument Analysis: 9994 f 41 pglrnL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NET SRM 31 48a. 

The independent samples t-test was used to determine if +here is agreement between the above assay methods at the 96% 
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 KP-OES IN pglmL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Mtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 
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C0.00050 
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<0.00060 

0.043 
c0.034 
C0.0030 

0.17 
<0.0050 
C O,OOo30 
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~ 0 , 0 0 6 0  
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< 0.0030 
<0,0010 
<0.0010 
<0.0060 
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<0.00050 
<0.0010 
<0.0060 

c0.16 
<0,00050 

0.0050 

10.010 
~0.00040 
<0.030 
<0.0040 

<0.0020 
<0.0020 
C0.084 
< 0.00060 

e 0.0050 

<0.0020 
c 6.01 

0.3 prn 

C0.00030 
c 0.001 0 
< 0.001 0 
<0.0010 
<0.0020 
<0.0010 

K0.67 
<0,034 

0.0050 
C0.16 
<0.00060 

<0.0070 

e0.030 
<0.00030 
< 0.001 0 

<O.O0040 
< 0.0060 

< 0.01 0 
< 0.0020 
< 0.0020 

<0.0010 
< 0.040 

0.075 

0.32 

0.028 

h4 - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for 5 - solution standard element 

ANALYZED 
QA:KL ~ w . ~ l l m r * t  

DENSITY OF SOLUTION (measured at 22°C): 1.073 g/mL (over) 

Quality Assurance Manager 

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


010333 
QUALITY STANDARD DOCUMENTATION 
1. is0 9001 :2OOO QMI Registered Quality System (Certificate Number 0101 05) 

Members of \Q Net : Argentine (IRAMI, Australia (QASI, Austria (&3S), Belgium 
(Avintw) , Brazil (FCAV), Canada {QMI), Wong Kong (HKQAA), Columbia (ICoNT€C), 
Czech Republic (COS), Demerk (DS), Finland (SFS), France (AFAQI, Germany (DQS), 
Greece (ELQTI, Hungwy (MSZTI, !reland [NSAI), Israel (Sll), katy (CISQ), Japan [JQA), 
Korea IKSA-QA), Netherlands WEMA), Norway (NCSI, Poland(PCBC1, Portugel (APCERI, 
Spain (AENOR), Switzerland (SOSI 

Singapore (PSB), Slovenia 4SU.  

2. 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of  Reference Material Producers" - Reference 
Materials Production - Accredited A2LA Certificate 883.02 
ISO/IEC17025-? 999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFR50 Appendix 8 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFRZ 1 - Nuclear Regulatory Commission - Reponing Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4. MlL-STD-45662A 
5, 
6. 

STABILITY/ EXPIRATION DOCUMENTATION 

Shelf Life - The lenath of time that a P r Q w  Iv stored and Dackened standard will remain within the 
smcified uncertaintv. Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the  
shelf life of our 5 0 0  rnL bottle is 4 years and the shelf life of our 125 mi. bottle is  21 
months. 

Expiation Date - Jhe date after which a standard solution should not be used. A one year expiration date is 
recommended by most state end federal regulatory agencies, Transpiration issues and 
repeated use of solutions over a one year period may adversely affect the integrity of t 
standard. 

PACKAGING DOCUMENTATlON 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 
procedure 

filter and in-house 
IV-PACK-001 is used to clean all battles. Contact us for technical information relating to 
contamination issues in packaging materials. 

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

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 Nation81 Institute of 
Standards and Technology (NIST). The NIST Traceability numbers are 4283598 and 454678, The NIST test number 
is 822/260017-98, 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are 
calibrzhd with 3 class 1 analytical weight set. These weights are tested snnually by a NIST / NVCAP accredited 
calibration lab. The NIST test number is 822/260017-8. 

THERMOMWmC ALfBRATlON 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 803- 
2680 which was certified in accordance with tha procedures outlined by ASTM €77-87 and NET Monograph 150 
using NIST Test Nos. and Std Nos.: 769543, 217368/769643, 21 7368/P14452, 176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903- 
2680 are traceable to NlST ldentification Nos, 92564, 11 9016, 471047 and NIST test report Nos. 81 11258522, 
81 1 /2667078, and 236090, 

T E C H N 1 C A . w P O a  
All customers are encouraged io contact us for technical auppotl for the proper use of our ptoduds. 

?'EL 1-800-569-6799 INT't 1-732-W1-4 900 FAX 1 -732-9OI-lW3 E-MAIL IVtech@ivstandardds.com 

-2- 
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i n o r g a n i c  v e n t u r e s  / I v  l a b s  

195 tehigh avenue, suite 4, takewood, nj 08701 usa 

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

c e r t i f i c a t e  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 1000 p g h L  Scandium IN 5% HNO, (abs) 
Catalog Number: CGSCI-1 and CGSCI-5 

Lot Number: W-SCO2058 

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

S%O, 
9 9.9 9 Yo 
632-572 1 

CERTIFIED CONCENTRATION: 1005 f 2 pg/rnL 
The Certified Value is based upon the most precise method used 
calculation of the certified value and the uncertainty: 

Certified Value {R)  = C x i  
n 

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

Uncertainty ( +. I 

In) = mean x, = individual results n = number of measurements LS, = The summation of all significant 
estimated errors. 

Classical Wet Assay: I007 f 3 pglmt 
Method: EDTA Titration vs NET SRM 928 Lead Nitrate. 

Instrument Analysis: 1006 & 2 pglrnl 
Method: Inductively Coupled Plasma Spectroscopy (ICf) vs NET SRM 31 48a. 

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

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN PglmL; 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room, 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 M r n  . 
<0.070 
<0.000050 
<0.0010 
<0.0010 
<0.000050 

0.0043 

<0.020 
<0.00030 
0.01 6 

<0.00060 
<0.000030 
<0.00050 
< 0.00030 
<0.00060 

&I DY - M E r  - M h r  - M Gd - M Ga 
M Ge - M Au - M Hf 
- M Ho 
- M In 
M lr 

- M La 

- 
c 0 Fe 

M Pb - 

<0.00060 
< 0.00050 
< 0.00030 
€ 0.000 1 0 
<O.OoOtO 

< 0.00060 
<0.00030 
0.0030 

< 0.0000 50 
< 0.0001 0 
< 0.00050 
c0.16 
CO.000050 
0.00050 

<0,0010 
<0.000040 
< 0.0030 
< 0.00040 

< 0.00020 
<0.00020 
x0.084 

<0.000050 

i 

< O.OOO50 

<0.00020 
< 5.07 

i 

..". M Pr - M Re - M Rh 
I M Rb 
- M Ru 
- M Srn 
1 sc 
0 Se 
- 0 Si 

- 0 Na - M Sr 

M Ta 

- 
&I A9 

c s  
c 

C 0.000030 
<0.00010 
<0.00010 
~0.00010 
<0.00020 

< 0.0001 0 

C0.67 
< 0.034 
0.0050 

CO.16 
€0.000050 

< 0.00070 

M checked by ICP-MS 0 - checked by ICP-OES i - spsctraf interference n - nat checked for 

ANALYZED DENSITY OF SOLUTlON (measured at 22"C}: 1.038 g/mL 

- M Te ~0.0030 
M Tb<0.000030 - M TI <0.00010 
- M Th 0.0028 

- M Trn<O.M)0040 
L M Sn <0.00050 - M Ti <0.0050 - M W <0.0010 
- M U <0.00020 

- M Yb <0.00010 
M Y <0.0040 
- M Zn 0.0075 
- M Zr 0.032 

- 

- M V ~0,00020 

- 

s - solution standard element 

Quaiity Assurance Manager Expires: 

0192005 

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

1. I S 0  9001 :2000 QM1 Registered Quality System (Certificate Number 01 01 05) 

Mmbarr  of IQ Net : Argentina (IRAMI, Australia [QAS), Austria t6QStf Belgium 
(Avinter) Brazil {FCAV), Canada fQMH), Hong Kong WKQAA), Columbia (ICONTEC), Czech 
Repubtic (Cas), Denmark (DS), Finland ISFS), France {AFAQt, Germany WQs), G r ~ c e  
(ELOT), Hungary (MSZTI, Ireland {NSAI), Israel (Sll], Italy {CISQI, Japan (JQAI, Korea IKSA-QA), Netherlands ( # M A ) ,  Norway 
{NCS], Poland(PCBC1, Portugal (APCER), Singapore (PSBI, Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

2. 

3. 

lSO/l€C Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited AZLA Certificate 883,02 
ISO/IECl 7025-1 999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities , 

1 OCFR2 1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining t o  our 
Quality Standard certifications. 

4. MIL-STD-45662A 
5. 
6.  

STABILITYI EXPIRAT1 ON DOCUNlENTATiO N 

Shelf Life - The lenath of t i r n o a  t a prowrlv stored and packaged standard will remain within the 
specified uncertainty, Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life of our 600 rnL bottle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

Expiration Date - The date after which a standard solution should not be used. A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and 
repeated use of solutions over a one year period may adversely affect the integrity of the 
standard. 

PACKAGING DOCLJMENTATIOhI 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pm filter and in-house procedure 

IV-PACK-001 is used to  clean all bottles. Contact us for technical information relating to contamination issues in 
packaging materials. 

GLASSWARE CA LlBRATlON 
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. 

BALANCF CAL IBRATION 
All balances are checked daily using in-house procedure number 6-1MM-001, The weights used for testing are annually 
compared to Gerhart Scale Corporation's master weights and are traceable t o  the National Institute of Standards end 
Technology (NIST). The NET Traceability numbers are 4283598 and 454678. The NlST test number is 822/280017-98, 

All analytical balances are caiibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NlST / NVLAP accredited calibration lab. 
The NlST test number is 822/26.0017-8. 

JHERMUMETER C ALIBRATION 
The thermometers used in the determination of the final densities are calibrated v5 standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST Monograph 150 using NlST 
Test Nos. and Std  Nos.: 769543, 21 7368/769543, 21 7368/P14452, 13624O/P14452, 176240. The in-house 
procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable 
to NlST Identification Nos. 92564, 11 901 0 ,  471 047 and NIST test report Nos. 81 11258522, 81 1 /2557078, and 
236090. 

TECHNICAL SUPPORT 
All customers are encouraged to contact us for technical support for the proper u3e of our products. 

TEL 1 -8OO669-fj6799 INTL 1-732-901 -1900 FAX 1-732-901 -1 903 E-MAL !Vtech@ivstandards.com 

-2- 
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Description: 1000 mg/L Boron 
M a t h :  H2Q 

T h i s  ASSURANCE @ certified reference material, CRM, is intended primatily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, md XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 
Certified Value: 1001 mfi  
Uncertainty Associated with Measurement: 
Certified Value b Traceable to: 

+/- 3.0 mglL 
MST SRM 3 107 

The CRM is prepared gmvknetrimlly using hi& purity (NH4)2B407-4H20 Lo# 08001E. The 
certified value listed is &e average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1001 
Method: Titration with Sodium Hydroxide using Phenolphthalein as indicator. sodium Hydroxide 

standardtzed against Potassium BiphWate NIST SRM #84k 

Instrumental Analysis by ICP spectrometer: 1001 rn@ 
Uncertified Properties: 

Density: 3 .OW @ 22.3 Degrees Celsius 

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

Element mg/L Element mg/L Element mgL 
Al 0.06 cu 4.001 Pb <o.oo 1 
As 4.001 Fe 0.001 Re a.00 1 
43 0.002 Ga ~0.001 Rb a 0 0  1 
Bii a.001 In ~0,Oor Sr Q.00 1 
Be a.00 1 K 4.06 Sb <o.oo I 
Bi 0.03 Li 4.001 Si 0.01 
Cd -=0.001 Mn <0.001 Ti <0.001 
e o  4.001 Mo 4l.001 n <0.001 
Ca 0.001 Mi3 a.001. V 0.003 
(3 41,001 Na . 0.01 zr 4.001 

Ni 0.00 1 zn 0.004 

Balances me calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a perhd o f  one year &om the 
date of certification. This guarantee is vatid only when the material is kept tightly capped and 
lmnsprted and stored mder laboratory condi~ons. 

Date of Certification: PapI '04 certifying officer: N- 

0 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an 1SO 9001 system consistent 
guides: 
Guide To The Expression Of Uncertainty lo Measurement 1995 
E U R A C m C m A C  Guide: Quantifying Uncertainty in Analyticat Measurement - Secotld Edition 

I S 0  Guidc 34: Quality systern guidelines for the production of reference matedab. 
I S 0  Guide 17025: Certification of reference materials, g c n d  and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAGG 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMcQ N280 
Materia! Source: 
All an- and matrix materials arc obtained and verified by SPEX CertiPrep from prt-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materids used in the preparation and testing of 
SPEX CertipreP CRMs BI’E tracked and documented. For fiuther infomation contact CRM Sales. 
Instructions for Use: 
Primary usage of thjs C M  is m neat fora or diluted s d y  with matrjx of a purity at or greater than the pUriry of the  
original matrix solution. If dilution is required the d2ueat must bo compatible with all certified analytes and contain 
stabiliztrs appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considU9tions. AU solutions should be thorwughly mixed, by shaking, prior to use and never 
pipetted directly fiom the bottle. A11 5uTfaces that come in contact wi& tbe solution must be t b ~ ~ ~ ~ g h l y  cleaned and 
leached prior to use. Dilutions should be performed only with Class A vofumetric glassware. 
Method of Preparation: 
Clean laboratory procedures mid techniques have been used thugbout the preparation. A I1 materials, equipment, 
aaalytid iastnrmentation and personnel have been qualified prior to use. Tho highest purity acids applicable, 18 megohm, 
doubic deionized water, acid-leached triple-rinsed bottIcs, and Class A glassware have been used in at1 preparations. 
Homogeneity: 
The Homogeneity of the  CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consiStMl0 with the iatencbd we of the CRM. 
The mathematical expression kps’rn b employed to detcnnmc the sampIing s i t t  
S = relative standard deviation in % for one camponent of the sample. Oe. The sub-sampling uncertainty) 
rn = the sub-sampling mass 
& = mass of sub-sample necessary to ensure a relative sub-sampling errur of 1 % (68% confidence lcvtl) in a single 
determination 
Statkkical estimator and Confidence h i t s :  
T h e  certified value ‘x’ listed on tbt reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =Tme value (Labeled Value), U= Expand4 uncertainty 
W=ku, where k 2  is the coverage Eactor at the 95% confidence lwel 
u, is obtained by combining the individual element standard uncerfainty components ui and u, hul ’  
CertMcation Traveler Report: 
AU certified values reported were derived fiom Traveler Report (Spex Certiprtp’s traceability documentation) identified by 
the lot number of this CRM. For frtsther informatbn contact CRM Sales. 
Legal Notice: 
SPEX CtrtiPrcp reference materiels are not fm any cosmetic, drug or household application and are to be used only by 
qualified individuals who me trained ia appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of wamnty, alleged negligence, or otherwise, with respect to this RM shall be greater 

the followkg 

ASTM Guide D6362-98 

- 

than the purchase pice, In 110 event shall SPEX CertiPrep, Inc. be liable 
consequential darnagts. 

for any loss of profrts or any incidental, special, or 
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Catalog Number: PLLI~-~x-QY Lot NO. 10-12LI 
Description: 1000 mg/L Lithium 
Matrix: 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICfOES, RCP, A,A, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 
Certified Value: 997.5 m~ 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity Lithium Carconate Lot# 03021A. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

+/- 3 m g k  
MST SlRM 3 129a 

Classical Wet Assay: 997 mg/L 

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

Instrumentation Analysis By ICP spectrometer: 998 m g k  
- -  JTncertiqed Pr,qpeties: i; ' 

Density: 1.014 @ 22.2 Degrees Celsius 

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

Element mg/L Element rng& Element mgh 

AI 0.001 CU <0.001 , Pb <O.OQl 
As a.00 1 Fe 0.007 Re <0.001 
Ag . K0.003 Ga ~0.001 Rb -4.001 
B 4.008 In -4.001 Sr <O.QOl 
Ba 0.001 K 0.20 Sb <0.001 
Be <0.001 Mn <O.oo 1 Si 0.007 
Bi -=0.001 Mo <O.QO 1 Ti <O.OOI 
ea 0.017 Mg <o.oo 1 TI <O.OOf 
Cr <0.001 Na 0.0 1 V <0.001 
Cd 0.008 Ni <0.001 zr co.00 1 
co <0.001 Zn 0.03 5 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRU 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 €rom the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under labratory conditions. 

_- 

Certifying Oficer: rli). ,&d- 'M '04 Date of Certification: _I_ 
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ccn prepared and certified under an IS0 9001 system consistent with the following, 

Guide To The Expression MUacmtainty In Measurement 1995 
EURACWEWCITAC Guide: Quantifjkg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of nference materials. 
IS0  Guide 17025: Certification of reference materials, general and statistical principles 
I S 0  Guide 3 1 : Contents of certificates of reference materials 
MST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMco N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of nil materids used in the preparation and testing of 
SPEX CertipreP CRMs ~ffe tracked and documented. For further information contact CRM Salts. 
Instructions for Use: 
Primary usage of this CRM is in neat form or dihted serhIIy with matrix of a p u q  at or greatcr than the purity o f  the 
OT-I matrix solution. If dilution is required the diluent must be compatible with all certified anatytes and contain 
stabilizers appropriate for the period of intended use, The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considdoas. AU solutions should be thomughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should bc ptrformed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used thrau&out the preparation. All materials, equipment, 
analytical instrumentation and personnel have been quaIified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-ked bottles, and Class A glassware have been used in all preparations. 
Homogeneity : 
The Homogeneity orthe CRM has been confirmed by procedures consistent with IS0 guide 17025, TSO/REMCO N280 
and ASI% DG362-98 Appendix X2. Random, replicate sample; o f h  b a t ,  gackagcd materizl haw k e n - x n ! p d  fur +L, 
certified values by procedures c0ar;iStent witb the intended use of the CRM. 
The mathematical expression k=s2m is employed to determine the sampling size 
S - relative standard deviation in % for one: component o f  the sample. (je. The sub-sampling uncertainty] 
m - the sub-sampling mass 

determination 
Statistid estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X - x+/-U whtrc X =True value (Labeled Value), U= Expanded uncertainty 
U=ku, where k 2  is the  coverage factor at the 95% confidence level 

Certification Traveler Report: 
All certified values reported were dctived ftom Traveler Report (Spex CertiPrep's traceability documentation) idefitified by 
the lot rmmber of this CRM. For firrthcr information contact CRM Sales. 
Legal Notiice: 
SPEX Cert;iPrep reference materials are not for any cosmGtjc, drug or household application and are to bt used ody by 
qualified individuals who arc trained in appropriate procedures, No claims against SPEX CertiPrcp, Inc. of any kind 
whatsoever, wbcther based on breach of warranty, alleged negligence, or otherwise, with mpect to this RM shall be @eater 
than the purchase price. In no event shall SPEX CertiPrep, he. be liabie for any loss o f  profits or any incidental, special, or 
consequential dam ages. 

= mass o f  sub-sample necessary to ensure a relative sub-sampling emr  of 1 % (68% confidence level) in a single 

U, k o b ~ e d  by combinixlg tfte hdividt& dement standard uncertainty C O ~ ~ O O C ~ B  Ui, a d  U, -ICUi2 
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This A S S m C E  @ certified reference materjal, CRM, is intended p M y  for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrutnmtation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

Certified Value: 998 mgl L 
Uncertainty Associated with Measurement: +/-3.Om@ 
Certified Value is Traceable to: 
The CRM is prepared gnwhetricaIly us& purity (NH.4)6Mo7(0)24 Lot# 03011C.The 
c d e d  value listed is the average of values obtained by classid wet assay and XCP spectrometer analysis 
Refer ta slde 2 for details of measurement uacertainties. 

Classical Wet Assay: 998 mg/L 
Method: Prscipibtioa using 8 Hydroxy Quhohe,fikr,dxy and weigh as Moo2 (C9H6N0)2. 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

MST SRM #3134 

999 mg/L 

R ~ ~ s Q :  0.9989 @ 23.7 k p s  Celsius 

Trace Metatlic XmpuritSes in tbe Actual Solution via ICP 1 ICFMS Analysis: 

Element mg/L Element mg/L Element m@ 

AI 0.002 cu 0.003 Pb 0.002 
As 0.04 Fe 4 . 1 0  Re 0.03 

<0.001 Ga 4.001 Rb a.001 
a.001 

4 
B €0.006 In 4l.001 Sr 
Ba 0.001 K 0.01 Sb 0.005 
Be q.01 Li -4.001 Si 4.50 
Bi <0.001 Mg 0.10 Ti 0.004 
ca 0.01 Mn 0.001 TI a.001 
Cr a.002 Na 0.007 V 0.003 
Cd a 1 0  Ni €0.001 zr 4.001 
c o  0.002 Zll 0.009 

Balances are calibrated regularly with weight sets traceable tu NlST #32856, #32857 and 0th~~. 
This CRM is guaranteed stable to +/-US% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as tmmpiration losses, for a period of one year h m  the 
date of certification. This guarantee is valid only wben the material is kept tightly capped and 
trxwpod and stored under laboratory conditions. 

Date of Certification: b . 4  certifying officer: Na ' k o z x e W -  
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This Certified Reference Material has been prepamd and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement I995 
EURAC-CITAC Guide; QUantifybg Uncertainty in Aaalytical Measurement - Second Edition 

IS0 Guide 34: Qualitv system guidelines for the production of reference materials. 
IS0 Guide 17025: Cctification of reference materials, gmed and sbtktical pthCipleS 
TSO Guide 3 1: Contents of ctMicaks of reference materials 
MST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCU "280 
Material Source: 
A11 andytes and mat& materials are obtained and verified by SPEX CertiPrep fiom pre-qualified vendors as per IS0 9000 
guidehes. Vendor identifiduns art propneta~~, however wurces of dl materials used in the prepiwatkm and testing of 
SPEX Certiprep CRMs are tracked and dmented, For further infarmation contact CRM Sales. 
Enstructions for Use: 
Primary usage of this CRU is in mat fom or diluted serially with matrix of a purity at or greater than the purity of the 
u@mI matrix solution. If dilution is required the dilueat must be compatible with a11 certified analytes and contain 
stabilizers appropiatc for the pcriod of intended use. The CRM c821 atso be used as a spike or with a spike, again with 
appropriate compatibility considerad0ns. All sohtions should be thoroughly mixed, by shaking, prior to we and never 
pipetted directly from &e bottle. All mrhces that c m c  h contact with the solution must be thoroughly cleaned and 
leached prior to me. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean Moratory procedrtrcs and techniques bavc been used throughout the preparation. A 11 materials, equipment, 
analytical hstrumentation and personnel have k n  qualified prior to use, The highest purity acids appiicable, 18 megohm, 
double deionized water, acid-lmhd triple-rinsed bottles, and Class A glassware bavc been used in all preparations. 
Homogeneity: 
The Homogeneity of &e CRM has been coafinned by procedures cons*kent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replimb samples ofthc fiaaf, packaged material have been analyzed far the 
catifled values by procedures cOllSiStenf witb the intended use of the CRM. 
The mathematical expression &=&I is employed to determine the sampIing site 
S - rektive standard deviation in % for one component of the sample. (je. The subsampling unceminty} 
m the subsampling mass 
& = m w  of sub-sample necessary to ensure a relative sub-sampling error of I % (68% confidence level) in a singIe 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x + W  where X =True value (Labeled Value), U= Expanded uncminty 
U-ku, where kr2 is the coverage fictor at the 95% confidence level 
U, iS obtained by combining the individual element standard uncertainty components us and u, ~ Z U ?  
Certification Traveler Report: 
All certified vduw rcportcd were derived fkom Traveler Report (Spex Certiprep's traceability documentation) jdentsed by 
the lot number of this CRM. FOT fitrther idiomation contact CRM Sales. 

SPEX CertipreP reference rnateriak are not for any comttjc, drug or household application and are to be used only by 
qualified individuals who are trained in appropriatC pmedms. No claims against SPEX CertiPrep, hc. of any kind 
whatsoever, whether based on breach of wananty, alleged negligence, or othcnVise, with respect to this RM shall be geater 
than the purchase price, In no event shall SPEX CCrtiPrep, Inc. be liable fbr any loss of profits or any incidend, spmial, or 
consequential damages. 

ASTM Guide I36362-98 

" 

Legal Notice: 
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Catalog Number: PLP9-2XW2T Lot No. 9 4 5 w  
Description: 1000 mgL Phosphorus 
Matrix: I320 

This ASSU"CE @ 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 W. It can be employed in WSEPA, ASTM and other methods 
relevent to the certified properties listed below. 

Certified Value: 1002.5 m a  
Uncertainty Associated with Measurement: 
Certified Value i s  Traceable to: 

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

The CRM is prepared gravimetrically using high purity (-NH4)H2(P04) Lot# W1002B. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1003 mg/L 
Method: Precipitation using Magnesia Mixture. Filter, ignite, and weigh as Mg2P207. 

Instrumentation Analysis By ICP spectrometer: I002 mg/L 
Uncertified Properties: 

Density: 0.9996 @ 24.0 Degrees Celsius 

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

Element mg/L Element mgL Element mg/L 

AI 0.002 cu <0.001 Pb 43.001 
As 0.00 1 Fe <0.001 Rb <0.001 
Ag 4.l.002 Ga <Q.OOl Re -=0.001 
B -4.002 In <0.001 Sn <a001 
Ba 4.001 K 0.006 Sr a.001 
Be Ul.001 Li ~0.001 Sb 0.004 
Bi <0.001 Mg 4.001 Ti 0.004 
Ca 0.004 Mn <0,001 TI <0.001 
Cr 4l.008 Mo <O.OO 1 V ~ 0 . 0 0 6  
Cd eo. 00 1 Na 0.003 zr <0.001 
c o  <a00 I Ni co.00 1 Zn 0.07 

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

Certifying Officer: /V. u u  OCT - - 2603 Date of Certification: 

Q 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the foilowing 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
E U R A C W C i T A C  Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of referrnce materials. 
IS0 Guide 17025: Certification of reference materids, general and statisticaf principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NEST Technical Note 1297 
ILAC-022-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CeitiPrep from pre-qualified vendors as per IS0 9000 
guidelines, Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMS arc tracked and documented. For further informatioa contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or dilutEd seriaUy with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilutiun is required the diluent must be compatible with all certified andytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used a9 a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly h m  the bottte. AX1 surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric gtassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used d.lroughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bodes, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneiv of the CRM has been c o d m e d  by procedures consistent with IS0 guide 17025, ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the fmal, paclcaged matcrial have been analyzed for the 
certified vafues by procedures consistent with the intended use of the CRM. 
The mathematical expression k&m is employed to detmnmc the sampling site 
S = relative standard deviation in 94 for one component of the sample, (je. The sub-sampiing uncertainty) 
m = the sub-sampling mass 
&= mass of sub-sample necessary to ensure a relative subsampling error of I % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = xN-U where X =True value (Labeled Value), U* Expanded uncertainty 

where k.E2 is the coverage factor at the 95% confidence level 
U, is  Obtained by combining the individual element standard uncertainty components ui aod u, ~ZII: 
Certification Traveler Report: 
All certified values reported were derived fmm Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For frrrther information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials me not for any cosmetic, drug or household apptication and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, lnc. of any kind 
whatswvcr, whether based on k a c h  of warranty, alleged negligence, or otherwise, with respect to this RM shall be gyeatm 
than the purchase price. In no event shall SPEX Certihp, boc. be liable €or aay loss of profits or any incidentd, special, or 
consequential damages. 

ASTM Guide D6362-98 

I IS09001 I ; %  

203 Norcrass Avenue 0 Metuchen, NJ 08840 USA 
732-549-77 44 1-800-1AB-SPEX Fax: 732-603-9647 

CRMSales@spexcsp.com www.spexcsp.com 
Always Providing Superior Quality. . . Unparalleled S e w k e T M  

0 2r)f)O SPEX CertiPreo. Inc. 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com


Description: 1000 mg/L Silicon 
Matrix: H20 / 0.4% F- 

ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quatity coned standard for inorganic spectroscopic insbumentation such as 
XCPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
releven1 to the certified properties listed below. 

Certified Value: 998.5 m@ 
Uncertainty Associated with Measurement= 
C e d e d  Vshe is  Traceable to: 

+/- 3 mg/L 
NlST SRM 150 

The CRM is prepared griivhtrically ushg G& purity (NH4)ZSiFd Lot# 02021D.The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer 
Refer to side 2 for details of measurement oocertainties, 

Classical Wet Assay: 997 rn& 

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

Density: 1.010 @ 26.5 Degrees Celsius 

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

Element mgIL 
Al 0.002 
As a.001 
Ag a001 
B Qf.003 
Ba a.001 
Be dl.001 
Bi <0.001 
Ca 0.018 
Cr 130.002 
Cd a001 
co a001 

Ebrnent mg/L 
CU a 0 0 1  
Fe 0,020 
Ga 4.001 
In co.001 
R a . 0  IO 
Li <0.001 
Mg 4.00 1 
Mil 4.001 
MO 41.001 
Na 0.02 
M 0.001 

Element mg/L 
Pb <0.001 
Rb 4l.001 
Re a.w1 
Sr a.00 1 
Sb 0.03 
Ti ~0.001 
TI G.001 
V <0.001 
Zr 0.05 
zn 0.06 

Balaces are calibrated reguiarly witb weigh? sets traceable to and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inciwive of uncertainty 
of mea-@ and other effects, such 85 transpiration losses, for a p&od of me year b m  the 
date of certification. This guarantee is valid only when tile mated % kept tightly capped and 
transported and stored under laboratmy conditions. 

0 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent w f i  the foFouoWbg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
E U R A C H E " A C  Guide; Quant@bg Uncertainty in Anslytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, gened and statistical principIes 
IS0 Guide 3 I: Contents of certificates of refmnce materials 
NTST Technical Note 1297 
EAC-G12-2000: Guidelints €or the requirements for the competence of reference materials produrn 
ISOIREMCO "280 
Material Source: 
AI1 an- and matrix mglterials are obtained and versed by SPEX CwtiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materids used in the preparation md testing of 
SPEX CatPrep CRMs are tracked md documented. For fizrther inform&tiw contact CRM Sales. 
instructions for Use: 
Primary usage of this CWuf is iu neat form or diiuted strially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified andytes and contain 
stabiken apprupriate for the period of inteaded use. The CIul caa also be used a a spike or with a spike, again witb 
approprbtc compatibility considcdons. AlJ solutions shodd be thoruughfy mixed, by shaking, prior to usc and never 
pe t ted  directly from the bode. All sufbces that come h contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean labomt~ry pmcedmes and techniques have been used throughout the preparatbn. AI1 materials, equipment, 
d $ C a f  hslrumentation and personnel have been quaiifled prior to use. The highest pmity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all prtpdons. 
Homogeneity: 
The Womogmeity of the CRN has bean confinned by procedures consistent with IS0 guide I?OZS, ISOIREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the fmal, packagd matterial have been aaatyzed for the 
certified values by procedures cansistent with thc intended use ofthe CRM, 
The mathematical Expression ly=&n is employed to determine the sampling sire 
s = relative standard deviation in % for one component of the sample. (ic. The subsampling uncerttllnty) 
rn * the sub-sampling mass 
k,= mass of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) jn a single 
det enn ination 
Statistid estimator and Confidence limits: 
The certifed vghxc 'x' listed on the feversf of this document is at the 95% level of confidence ernd can be expressed as 
X = x+/-W where X =True value (Labeled Value), U.. Expanded uncertainty 
U = k  where k-2 is tbe covtmgc factor at the 95% confidence level 
U, is obtained by combining the individual clement standard uncertainty components US and up qZqz 
Califitation Traveler Report: 
A11 ~erti5ed values reported wcrc derived frm Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CNvf. For mer infcKmation contact CRM Sales. 
Legal Notice: 
VEX Ccrtipt.CP re€emcc materials arc not for any cosmetic, drug or household application and ate to be used only by 
qualified mdividuals who are trained in appropriate procedures. No claims against SPEX CcrtiPrcp, Inc. of any kind 
whatsoever, whether based on breach of wartanty, alleged negligence, or otherwise, with respect to this RM shall be grwtm 
than the purchase price. Ln no went shall SPEX Certiprtp, Inc, be liable €or any loss of profits or any incidental, special, or 
wnsequential damages. 

" 
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Catalog Number: PL,T.I9-2Xf2Y/2I' Lot No. 10-3833 
Description: 1000 mg/L Titanium 
Matrix: H20/ 024% F- 

This A S S W C E  @ certified reference material, CRM, is intended prim& fm use as a 
calibration standard or quality control standard for inorganic specttoscopic insmentation such as 
ICPOES, K P ,  AA, ICPMS, and XRF. It can be employed h USEPA, ASTM and other methods 
reievent to the certified properties listed below. 

Certified Value: 1001 mg/L 
Uncertainty Associated with Measurement: 3.0mg/L 
Certified Value is Traceable to: 
llhe CRM is prepared pvimetricalfy ushg high purity (NH4)2TF6 Lot# 02021B.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/2 
Method: Precipitation using Ammonium Hydroxide. Fitter, ignite, and weigh as Ti02. 

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

NIST SRM #? 162a 

Density: 1 .OO 1 @ 22.5 Degrees Celsius 

Traee Metallic Imparities in the Actual Solution via ICP / lCPMS Analysis: 

Element mg/L Element rn@ Element mg/L 

AI 
As 

Ag 
B 
Ba 
Be 
Bi 
Ca 
Cr 
Cd 
CO 

0.006 
4l.001 
4.001 

0.003 
<O.QOl 
<O.Ool 
c0.001 
0.013 
a.003 
~0.001 
0.m 

cu 
Fe 
Ga 
In 
K 
Li 
Mg 
Mn 
Mo 
Na 
Ni 

Pb 
Rb 
Re 
Si 
Sr 
Sb 
TI 
V 
ZF 
zn 

<0.001 
4J.001 
<0.001 

0.52 
0.001 

4.001 
<0.001 
a 0 0 1  

0.01 
0.03 

Balances we calibrated regularly with wei&ht sets traceable to NTST #32856, #32857 and ~thers. 
Tbis CRM is guaranteed stable to +/-OS% of the c-ed conceatmtion inchive of uncertainty 
of measurements and other effects, such as tmxpiration losses, for a period of one year h m  the 
date of certfication. This guarantee i s  valid only when the m a t e d  is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of certification: '03 certifying Officer: #- 
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This Certified Reference Material has 'been prepared and c d f i c d  under m IS0 900 t system consistent with the following 
guides: 
Guide To The E x p ~ i o n  Of Uncertainty In Measurement 1995 
EURACHEMKT'fAC Guide: Quantifying Uncertainty in Andytical Measurement - Second Edition 
AS734 Guide D6362-98 
IS0 Guide 34: Quality system guidelines for &e production of refmnce materials. 
IS0 Guide 17025: Certification of reference materials, general and statistid principles 
IS0 Guide 3 1: Contentg of certificates of reference matctials 
NTST Technical Note 1297 
ILAC412-2OOO: Guidelines for the reqhments for the competence of reference materials producers 
Isomco N280 
Material Source: 
AI1 analytes and matrix materials are obtained and verified by SPEX CertiPrep fiom pn-qualified vendors as per IS0 9000 
guidelmes. Vendor idtntificstlons ~ f t  proprietary, huwever sources of all materials used in the preparation and testing of 
WEX Certipttp CRMs arc tracked and documented, For fb&a information contact CR.M Sales, 
Lnstractions for Use: 
Primary usage of this CRM is in neat form or dihrtEd serially with msrrix of a purity at or greater than &le purity of the 
originalmatrix sotution. Ifdilntim is required the diluent must be compatible with di certified analytes and contain 
stabilizers appropriate for the period of intended use. "he CRM caa atso be used BS a §pike or with a spike, again with 
appropriate compatMl.ity wnsidedons. All solutions should be thoroughly mixed, by shakimg, prior to use and never 
pipettad directly frum the bottle. All surfaces that come in contact with the solution must be thoroughly clcaped and 
leached priar to use. Dilutions should be per€omed only with Class A volumetric gfassware. 
Method of Preparation: 
Clean laboratory procedures md techniques have been used throughout the preparation. AI! materials, equipment, 
and~cal instrUrnentatiun and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 

The Homogeneity of the CRM has been confinned by procedures consistent with IS0 guide 17025, ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples ofthe final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
T h e  mathcmaticaJ expression k;=&n is employed to detalne the sampling she 
S 
m = the sub-santphg mass 

determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the revme of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U 4 q  where k.p.2 is the coverage factor at the 95% confidence level 
u, is obtaitled by combining the individual element standard uncertainty components ui md 11p. 4x11: 
Certification Traveler Report: 
AU certified values ~eported were dcrived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For ful-thw information contact CRM Sales. 
Legal Notice: 
WEX Certiprep reference materials are not for any cosnetjc, drug or household application and m to be wed only by 
qualified individuals who are trained in app~&ce pmctdues. No claims &aha SPEX CertiPrep, Inc. of any kind 
whatsoever. whether based on breach of warranty, alleged negligence, ur otherwise, with .respect to this RM shall be greater 

Homogeneity: 

relative standard deviation m % for one cmpoaent of the sample. (ie. The sub-sampling unceminty) 

mass of sub-sampie necessary to m e  a relative sub-sampling errvr of 1% (68% confidence level) in a single 

*' 

b for any loss o f  profa  or any incidentat, special, or than the pu;chase price. In no event shall SPEX-CertiPnp, Gc. be liable 
ccmsequential damages. 



Catalog Number: PLSR2-2XQYjX' Lot NO. 9-166SR 
Description : 1000 mgL Strontium in 2% HN03 
Matrix: 2% HN03 

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

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

+/- 3 mg/L 
NTST SRM 3 153a 

The CRM is prepared gravimetrically using high purity Strontium Carbonate Lot# 0200 1B. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer anaIysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1002 mg/L 
Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 

NET SRM #928. 

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

Density: 1.010 @ 22.7 Degrets Celsius 

Trace Metallic Impurities in the Actual Solution via ICP 1 fCPMS Analysis: 

Element 
A1 
As 
Ag 
B 
Ba 
Be 
Bi 
Ca 
Cr 
Cd 
c o  

mgn, 
0.02 

a.00 i 
<0.002 
-=0.003 
0.008 
a 0 0  I 
<o.oo 1 
0.014 
0.001 

co.001 
co.00 1 

Ekment mg/L 
CU <o.M31 
Fe 0.001 
Ga <0.001 
In <O.OO). 
K 0.10 
Li 0.007 
Mg a.003 
Mn a 0 0  1 
Mo <o.oo 1 
Na 0.0 1 
Ni <Q.OO 1 

Element 
Pb 
Rb 
Re 
Si 
Sb 
Ti 
TI 
V 
Zr 
Zn 

mg/L 
<0.001 
~ 0 , 0 0 1  
<0.001 

0.043 
<0,001 
<0.002 
co.00 I 
.=0.001 
CO. 00 1 

0.04 

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 it 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: 
. ' > j j ' cT  1; 2m3 

Certifying Officer: A(. u- 

0 2000 SPEX CertiPrep, fnc. 



This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Masuremen4 1995 
EURACHEWCITAC Guide: Quantifj4ng Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: QuaIity system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC412-2000: Guidelines for the requirements for the competence of reference materials producers 
ESOIREMCO NZSO 
Material Source: 
AI1 andytes and matrix materials are obtained and verified by SPEX CcrtiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are trscked and documented, For further information contact CRM Sales. 
Instructions for Use: 
Prhmy usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than tbc purity of the 
original matrix solution. If dilution is required the diluent must bc compatible with all certified analytcs and contain 
stabilizers appropriate for &e period of intended use. The CRM can also be used as a spike or with a spike, again with 
approprim compatibility considerations. AU solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughIy cleaned and 
leached prior to use. Diilrtions should bc performed only with Class A voIurnetric gIassware. 
Method of Preparation: 
Clean labratory procedures and techniques have been used throughout the preparation. A11 materials, quipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-hied bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/MMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the fmal, packaged material have been analyzed fw the 
certified values by procedurcs consistent with the intended use of the CRM. 
me mathematicai expression k-sfn is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (le. The sub-sampling uncertainty) 
m = the sub-sampling mass 
b= mass of sub-sample necessary to ensure a relative sub-sampling error of i% (68% confidence level) in a single 
det emination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ fisted on the reverse of this document is at the 95% fevel of confidence and can be expressed as 
X = x+/-U whete X =True value (Labeted Value), Us Expanded uncertainty 
U=kn, where k2 is the coverage factor at the 95% confidence level 
u, iS obtained by combining the individuaf element standard uncertahv components uk and u, dXq2 
Certification Traveler Report: 
All certified values reported were derived fiom Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
tbe lot number ofthis CRM. For frtrther informatioa contact CRM Sales. 
Legai Notice: 
SPEX CdPrep reference materials arc not for any cosmetic, drug or household application and are to be used oaly by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, lnc. o f  my kind 
whatsoever, whether based on breach of wmnty, aIlcged negligence, or otherwise, with respect to this RM shall be pester 
than the purchase price. In nu went shall SPEX CertiPrep, hc. be liable for any loss of profits or any incidentd, special, or 
consequential damages. 

- - 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 1-8004AB-SPEX Fax: 732-603-9647 

CRMSales@spexcsp,corn www.spexcsp.com 

0 2000 SPEX CertiPrep, Inc. 
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q,- Ca tabg Number: Lot NO. 10-87SN 
Description: 1000 mgL Tin 
Matrix: 
This A S S U M C E  @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 

relevant to the certified propMia listed below. 
Certified Value: 1003 rnd L 

* .  

20% HCL i !  
:- i i. 1- 

:; 

"I' 
"i q; 

I .  ICPOES, DCP, AA, ICPMS, and NlF. It can be employed in USEPA, ASTM and other methods 

-. Uncertainty Associated with Measurement: +/-3 .Om@ i !  . I  

i j  Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity Tin Metal Lot# 05021C. The ' 
certifkd 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 Ammonium Hydroxide. Filter, ignite, and weigh as Sn02. 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

NIST SRM 3 16 1 a 
; I  I 

1 
I001 mg/ L 

Density: 1,034 @24.8C Degrees Celsius 

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

I1 Element rng/L, Element mg/L Element mg/L 

Al 
As 
Ag 
€3 
Ba 
Be 
Bi 
Ca 
Cr 
Cd . 
CO 

0.003 
4x20 
0.006 
a.002 
0.004 

<0.001 
~0,001 
0.02 
0.02 
0 I002 
0.007 

cu 
Fe 
Oa 
In 
K 
Li 
Mg 
Mn 
Mo 
Na 
Ni 

0.00 I 
0.18 

co.00 1 
0.05 
4.20 

a.001 
0.004 
0.003 

cO.001 
0.02 
0.06 

Pb 
Rb 
Re 
Si 
Sr 
Sb 
Ti 
Tl 
v 
Zr 
Zn 

0.004 
cO.00 1 
<o. 00 I 

0.20 
<0.001 
0.003 
0.009 

<0.001 
<0.40 

<Q.OO 1 
0.05 

Balances are calibrated regdarly with weight sets traceable to NEST fc32856, #32857 and others. 
This CRM is guaranteed stable to + / -OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period o f  one year from the 
date of certification. This guarantee is  valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions, 

Date of Certification: AfT '04 Certifying Officer: /V. m u  
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This Certified Reference Mataid has been prepared and certified under an 1SO 9001 system consistent wizb the foUowing 
guides: 
Guide To The Expression Of Unmrtabty In Measurement 1995 
EURACWEMICITAC Guide: Quantifying Uncertainty h AnalytiCar Measurement - Secund Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system guidelines for the production of refmnce materials. 
IS0 Guide 1702% Certification of rcfertncc matcriafs, g a d  and statistical principles 
I S 0  Guide 3 1 : Contents of certificates of re fmct  mattrials 
NIST Technical Note 1297 
UC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
1-w N280 
Material Source: 
AI1 anafyks and matrix materials are obtained and vaified by SPEX CertPrep fim pre-qualified vendon as per IS0 9OOO 
guidehcs. Vendor identifications rn propn'ctary, however sources of all materials used in the preparation aad testing of 
SPEX CertiPrep CRMs are tracked and ducumenrerS, For further infomation contact CRM Sales. 
Enstmctio,ns for Use: 
Primary usage of this CrCM is in neat form or dilubd serially with matrbc of a purity at or p e r  than the purity o f  the 
ori$inal matrix solution. If dilution is rtquired thc diluent must be compatible with all certified BnaIytes and coatah 
stabilkem appmpriatc for the period of inttndsd we. The CRM can also be used BS a spike of with a spike, again with 
appropriate compstr'biiity considerations. All sohrtions should be thoroughly mixed, by shaking, prior to use and never 
pipettea d d y  fiom &e bottle. AU surfaces that m e  in contad with the ~01uti~n must be thoroughly cleaned and 
Ieachcd prior to IISC. Dilutions should be per€imned only with C k s  A volumetric glassware. 
Method of Preparation: 
Clean ~aboratary procedures and techniques h o  been used thmughout t f i ~  preparation. A 11 materials, equipment, 
anaIylhl instrumentation and personnel have been gualified prior tu use. "be highest purity acids appficable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has bccn c o n b e d  by procedures consistent with EO guide 17025, ISO/EuEMCO N280 
and ASTM D6362-98 Appaix  X2, Random, replicate samples of the final, packaged material have been analyzed for the 
certified d e s  by procedures consistent with the intended use ofthe CRM, 
Tho mathematical expression kpb is employed to determine the sampling size 
S = reiative standard deviation 
m =the subsampling mass 
It- rnw of sub-sample necessary to ensure a relative subsampling error of 1% (68% confidence level) in a single 
detamination 
Statkthd estimator and Confidence hits: 
The ceTtificd v h t  'x' listed on the reverse of thh document is at tbe 95% level of confidence and can be expressed as 
X - x+/-U where X -True value (Labeled Value), U= Expandd uncertainty 
u..lm, where k=2 is the coywage &f8ctor at the 95% conf5dcnce level 
u, is obtained by combining the mdividual cfemant standard uncertainty components q, aad u, dEu: 
Certification Traveler Report: 
All d e d  values reported were derived h m  Traveler Report (Spex CertPrep's traceability documentation) identified by 
the lot number o€this CRM. For further i.lzformation contact CRM Sales. 

SPEX CertiPrep reference materials are not €or any co3metic, drug or household application and are to be used only by 
qualiiicd individuals who arc e e d  in appropriate procedures. No claims against SPEX CcrtiPrep, Inc. of any kind 
whatsoever, whether based ctn breach uf wamnty, alleged negligence, or otherwise, with respect to this RM shall be gr-a 
than tho purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, speckd, or 
consequential damages. 

% for one cumpnEnt of the sample, (ie. The subsampling uncertainty) 

Legd Notice: 
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amurn ltf B&rtn#mri&l 

Catalog Number: PL3BI4-2x/2y Lot Nu. 
Description: 1000 m%/L Bismuth 
Matrix: 10% HN03 

certified refaence materiaI, 
calibration standard or quality control standard for inorganic spedrostopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF'. It can be emplayed in USEPA, ASTM and other methods 
relevant to the cextifid propcsties listed below 

uncertainty Awchted with Mwuremeptt: 
Certified Value is Traceable to: 
The CRM is pmparcd mvimetridly using high purity Bismuth Metal 
certified value listed is tbe average of values obtained by classical wet assay and ICP specbrometer analysis 
Refer to side 2 for debits d measurement ancertaintits 
Ciamiad Wet Assay: 1000 mg/L 

is intended primarib for use as a 

Certified Valac: 1001 6 

NIST SRM 3106 
Lot#/ 0494fB.The 

Method: EDTA titration using XyXenal Orange as indicator. EDTA standardized against Pb(N03)2 NST I 
Instnrmental Analysis by ICP spectrometer: 
Uncertified Properties: 

SRM 

1002 mgL 

Density: I Celsius 
Trace MetaNc Impwitim in the Actpsl Solution via ICP lCPMS Analysis: 

Element mg/L 
AI 0.006 
As 41.001 
Ag 
B <0.003 
Ba 4.001 
Bc 4.001 
Cd 
co Q.001 
Ca 0.006 
CF a.00 1 

Element mg/L 
cu 0.002 
Fe 0.00 1 
Ga 4.00  1 
Io ~0.001 
K 0.002 
Li 4 . 0 0  1 
Mn 
M O  

Mg 0.002 
Na 0.009 
Ni 0,001 

Element mg/L 
Pb 0,009 
Re a.001 
Rb 
Sr G.001 
Sb 0.002 
Si 4.01 
Ti 
TI 4.00 1 
V <0.001 
zr ~0.001 
zn 0.0 1 

Balances axe callhated regularly with weight sets t r a d l e  to NIST and atheas 
This CRM is guaranteed stable to of the certified mmtra t i on  inclusive of uncertainty 
of measurements and effects, such as transphition losses, for B period of m e  year from the 
date ofceaziflcation. This prantee i s  valid only when the material is kept tightly capped and 
transported and stored under laboratory mditions. 



This Certified Reference Material has been prepared and certified under an EO 900 I system consistent with the foollowing 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURPLcKEMlcTTAC Guide: Quantifying U n m w  in Analytical Measurement Second Edition 
ASTM Guide D63 62-98 
I S 0  Guide 34: Quality system guidelines for the produdon of reference rn8twidS. 
IS0  Guide 17025: Certification of reference materials, general and statistical principies 
I S 0  Guide 3 I : Contexlts of certificates of refercnco materials 
NET Technical Note 
ILAC-G Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO 
Material Source: 
All anaty.teS and matrix materials w-c obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications arc proprietary, however sources of all materials used in the preparation and testing of 
SPEX Certih.ep CRMs we tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat form or diluted seriatIy witb matrix of a purity at or greater than the purity of the 
original matrix solution, If dilution i s  required the dilnent must be compatible with all certified andytes and contain 
stabilizers appropriate for the period of intended use. The CRM can be used as a spike or wirb a spike, again with 
appropriate compatibility considerations. All solutions should bo thoroughly mixed, by shakmg prior to use md never 
pipctted directly from the bottle. At1 come in contact with the solutisn must be thoroughly cleaned and 
leched prior to use. Difutions should be perfmed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equiprncnf 
anaI@cal instnrmentation and pusomel have been qualified prior to use. The highest purity acids appkable, 18 megohm, 
double deionized water, acid-icached triple-rinsed bottles, and Ciass A glassware have been used in a11 prepmtbns. 
Ho rnogeneity: 
The Homogeneity of tbe CRM has been confhned by procedures consistent with IS0 guide ISO/REMCO N280 
and ASTM D6362-98 Appendix X.2. Random, repficate sampfes of the final, packaged material have been analyzed for the 
certified values by procedures consistcat with tbe intended use of the CRM. 
The mathematical expression kps'rn is employed to detmnine the sampling S ~ X  
S a relative standard deviation in for one component ofthe sample. The sub-sampling uncertainty) 
m sub-sampling mass 
k= m a s  of sub-sample necessary to m r e  a relative sub-sampling error of I (68% cbnfidence levdl in a shglt 
det mination 
Statistical estimator and Confidence limits: 
The certified value listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X xW-U where X d u e  meled Vdue), Urn Expanded uncertainty 
U-ku, where k 2  is the cuverage factor at the 95% confidence fwel 
u, is obtained by combining the individual element standard mwrkhty components u~ and u, h i 2  

Cefification Traveler Report: 
All values reported were derived b m  Traveler Rcport (Spex CertiFrep's traceability documentation) identified by 
the lot n m k r  ofthis CRM. For further inf~matioa contact CRM SaJes. 
Legal Notice: 
SPEX CertiPrep reference materids arc not for any cosmctic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any khd 
whatsoever, whether based rn breach of warranty, dlegcd negligence, or otfitrwise, with respect to this RM shall be greater 
than the purchase price. h no event shall SPm CertiPrep, Inc. be liable for any loss of profits or any incidentd, special, or 
consequential damages. 
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Matrix: 2% mu3 
This M S - ~  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 
releveat to the certified properties listed below, 

Certified Value: 1000 m~ 
Uncertainty Assocjmted with Measurement: 
Certified Vdue Is TmceabJe to: NIST SRM 
The C M  is prepared gravimetrically wing high purity L,a(N03)3-6€€20 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Lot# 03951B. The 

Refer to side 2 for details of measurement uncertaintie& 
Classical Wet Assay: 1000 mg/L, 

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

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

Density: 1.010 22.3 Degrees Celsius 
Trace Metaluic Impurities Sa the Actual Solution via ICP ICPMS Anatysis: 

Element mg/l, Element mg& Element mg/L 
Ce 0.02 Lu <o.oo 1 Tb <O.OOl 
Cs 0.029 Mn <0.001 Tm 4mf 
DY 4.001 Mo 4.001 Ti 
ET 4.001 Nd <0.001 Tb <0.001 
Eu ~0.001 Ni 4.00 1 Ta <O.OOf 
FC 0.005 Na 0.01 T1 
Gd <0.001 Pr <O.OOl V <0.001 
Ga <0.001 Rb <O.OOl W <O.Ool 
Hf <0.001 sc 0.002 Y 4.001 
HO a.001 Sm 4 0 0 1  Yb 4.001 
In <0.001 zx 4.001 

Balances are CaIibated regularly with weight sets traceable to NIST and others 
This CRM is guaranteed stable to of the certified concentration inchsive of uncertabty 
of measwments and other effscts such as transpbt.k losses, for a period of one year from the 
date of certification. This guaruanee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

0 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 900 I system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACEWCITAC Guide: Quantifjbg Uncertainty in Analytical Measurement Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 31:  Contents ofcertificates o f  reference materials 
NIST Tecbicai Note 1297 
LAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
AI1 anatytes and matrix materials art obtained and verified by SPEX CertiPrcp from pre-qualified vendors as per IS0 9000 
guidefines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and docwncnted. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution, If dilution is required the dilumt must be compatible with all ccrt3Ied analytes and contain 
stabilizers appropriate for the period of intended ut. The CRM can dso be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thomughly mixed, by shaking, prior to use and never 
pipeW directly from tbe bottle. All surfaces that come in contact with the solution must be thorou3My cleaned and 
leached prior to use. Dilutions should be pMfomed only with Class A volumetric glassware, 
Method of preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. AI! materials, equipment, 
analflcal iastrumentation and persoanel have been qualified prior to use. The highest purity acids applicable, I 8  megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity afthe CRM has been confumed by procedures consistent with IS0 guide 17025, ISO/REMCO N28U 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been andyzed for the 
certified values by procedures consistent with the intended use ofthc CRM. 
The mathematical expression is employed to determine the sampling sue 
S relative standard deviatioa in for one component of the sample. The sub-sampling uncertainty) 
rn = the sub-sampling mass 

mass of sub-sample necessary to m r c  a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence Emits: 
The certified vahe ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True due Value), U= Expanded uncertainty 
U=ku, where! k=2 is the covcrage factor at 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui  and 
Certification Traveler Report: 
A11 certified values reported were dmived from Traveler Report (Spex CertL’Prep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX Cer”dfrep reference materials art not for any cosmetic, drug or household application and are to be wed ody by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CcrtiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, dlegcd negligence, or otherwise, with respect to this RM shall be greater 
than the  purchase price, In no event shall SPEX CertiPrep, Inc. bt Liable for my loss of profits or any incidental, spcckl, or 
con sequ entia1 dam ages. 

” 

1 IS09001 I 
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Catalog Number: NX?-2X/2Y/2T Lot No, 9-1 52y 
Description: 1,000 mg/L Yttrium 
Matrix: 2% HN03 

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

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

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

The CRM is prepared pvhetrically using high purity Yttrium Oxide Lot# 08001A. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1002 m$/L 
Method: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against P b ( N 0 3 2  

NIST SRM #928. 

Instrumentation Analysis By JCP spectrometer: 1 00 3 mgL 
Uncertified Properties: 

Density: 1.010 @ 24.8 Degrees Celsius 

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

Element m@ 
Cc.. ,... 
Ca 0.007 
rn <O.QOl 
Er a.001 
Eu .=3.001 
Fe 0.003 
Gd 20.00 1 
Ga 1 
Hf <0.001 
HCl 

in a.00 1 

,- <O.OO]- 
Element mg/L 
La 4l.001 
LU <0.001 
Mn 4.001 
Mo 4.001 
Nd <0.001 
Ni <0.001 
Na 0.005 
pr <0.001 
Rb <Q.OO 1 
SC <0.001 
Sm -4.001 

Element mg/L 
Tb <O.O 1 
Tm <0.001 
TI co.00 1 
Th <0.001 
Ta <o.oo I 
Ti co.00 1 
V <o.oo 1 
W <o.oo 1 
Yb €0.00 1 
Zr 0.003 

Balances are calibrated regularly with weight sets traceable 50 h7ST #32856, #32857 and others. 
This CRM is guaranteed stable to + / -OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date o f  Certification: . Certifying Officer: #. Jj$l 

Q 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and certified under an IS0 900 1 
guides: 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 35: Certification of reference rnateriab, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 

010357 
system consistent with the fallowing 

ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO €4280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRUS are. tracked and documented. For further information contact the certifying organwon. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or gaiter than the purity of the 
original matrix solution. If dilution is required fhe diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. AU mvfaces that come in contact with the solurion must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed onty with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory pmckdms and techniques have been used throughout the preption. All materials, equipment, 
anawical insbumentation and personnel have been qualified prior to use. T h e  highest purity acids applicable, f 8 megohm, 
double deionized wafer, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the C M  has been confinned by procedures consistent with IS0 guide 35, ISOREMCO N280 and 
ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM, 
The mathematical expression &=s2m is employed to determhe the sampling size 
S = relative standard deviation in % for one component ofthe sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure a relative sub-sampling error of I % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence b i t s :  
The uncertainty ofthe certified value listed on the revase of this document is the total uncertainty U. 
U = ZU, + B mg/L 
Where U, = combined uncertainty components associated with volumetrk and gravimetric factors, B is the uncertainty 
component of two independent methods of anaIysis (including the systematic and random uncertainties) 
95% confidence limits = X 2 t 0 , ~  &U,' 
where X = grand mean 

Certification Traveler Report: 
Afl certified values reported were derived from the Traveler Report identified by the lot number of this CRM. For fwtbar 
information contact the certifying organization. 
Legal Notice: 
SPEX C&ep reference materials are not for any cosmetic, drug or household appbtiun and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warra~ty, alleged negligence, or otherwise, with respect to this IRM shall be greater 
than the purchase price. Zn ao event shall SPEX CertiPrep, Xnc. be liable for any loss o f  profits or any incidental, special, or 
consequential damages. 

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



Catalog Number: PLPD3-2XQY Lot No. 10-1 OSPD 
Description: 1000 mgL Palladium 
Matrix: 10% HCI 

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

Certified Value: 1002.5 mfi 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3 mg/L 
NIST SRM 3 138 

The CRM is prepared gravimetrically using high purity Palladium Powder Lot# 01021A. The 
certified value listed is the average of values obtained by classical wet assay and JCP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties, 

Classical Wet Assay: 1002 mg/L 

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

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

I003 mgiL 

Density: 1 .O 1.7 @ 23.6 Degrees Celsius 

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

Element mg/L Element mgL Element mg/L 

AI 0.01 Fe 0.024 Re <0.001 
Au O.OO3 Ga a. 00 1 Rh 0.00 1 
Ag 0.005 Ir a 0 0 1  Rb co.00 1 
B €0.002 In <0.001 Ru <O.OQl 
BC <0.003 Mg 0.008 Sn 0.007 
Bi <0.001 Mn co.00 1 Te 4.002 
Ca 0.014 Na 0.02 Ti <Q.O01 
Cd <0.001 Hi <O.OOI W <0.001 
co  0.004 Pb 0.002 Zr <0.001 
Cr <0.003 Pt ~0.001 Zn 1 .o 
CU 0.00 1 

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

Date of Certification: __.. ~ ' Certifying Officer: /V. M Q4 

0 2000 SPEX CertiPrep, lnc. 
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This Ccrtificd b f e m c e  Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To 'The Expression Of U n d t y  In Measurcmknt 1995 
EURAC'KEM/CITAC Guide: QmtiQhg 'uncertainty in Analytical Measurement - Secund Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelints for the production of reference materiais. 
IS0 Guide 17025: Certification of reference mattriafs, general and stahtical principles 
fSO Guide 3 I : Contents of certificates of reference materials 
NIST Technical Note 1297 
LACGl2-2000: Guidehcs for the rcquiremcnts for the cornpetonce of reference materids producers 
i s o m c o  N280 
Material Source: 
All andytw and matrix materiaIs are obtained and verified by SPEX CcrtBep fram pre-qualified vendors 8s per IS0 9000 
guidetines Vendor idmtEcatictns are proprietary, however s o m  of all materials used in the preparation and testing of 
SPEX Ce- CRMs arc tracked and documtntcd For fnrther infomation contact CRM Sales. 
rxlstnrctions for Use: 
Primary usage ofthis CRMis in acat form ordi€utcd serially with matrix of a p e  at or grertterthan &e purity oftha 
original matrix solution. Ifdilution is required the dilumt must be compafiile with all certified anaI@s and contain 
stabilizers appropriate for the @od of intended we. The CRN can also be used as a spike or w'& a spike, again with 
appt.bpriate compaa'bility considerations. AJJ solutions should be thoroa$hly mixed, by shaking, prior to use md never 
pipctted d M y  Eibm the W e .  All mTf&ccg that e r n e  in contact with the solution must be tharaughly cfeaatd and 
leached prior to use. Dilutions should be performed only wM Ciass A volumetric glasswm. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout tbe preparation. A 11 materials, equipment, 
analytical instrumentation and persormel have been qualified prior to use. Tho highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached tripldnsed bottles, and Class A glassware haw been used in all preparations, 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedures consistent with IS0 guide 17025, XSO/REMCO 37280 
and ASTM D6362-98 Appendix X2. Random, replicatt samples of the final, packaged material have been analyzed for #e 
certified values by procedures consisteat 6th the intended use of the CRM. 
The mathematical expression k=sh is employed to detmnmc the sampling size 
S relative standard deviation in % for om component of the sample. (le. The sub-sampling uncertain@) 
m =the subsampling mass 
b- mass of sub-sample necessary to ensun a relative sub-sampling emr  of 1% (68% confidence level) in a single 
detnmioatiwn 
StatisticaI estimator and Coafidence limits: 
The ceflied valve 'x' Iisted on the reverse of thii document is at the 95% level of confidence and cm be expressed as 
X = x+bW where X =True value (Labeled Value), U- Expanded uncertainty 
utku, where k=2 is &e covcragc m o r  at the 95% confidence level 
U, iS ~btdned by c o m b i  the individual element standard ~ncOrtainty components Uj and U, 4x11: 
Cerfification Traveler Report: 
AU. certified values reported were derived from Traveler Reporl (Spa Certiprep's traceability documentation) identified by 
the lot number of this CRM For Mer information contact CRNl Sales. 
Legal Notice: 
SPEX Ccrtiffep refemct materials are not for any cosmetic, drug or household application and rare to be used ORIY by 
qualified individuals who are tramcd in appropriate procedures. No claims against SPEX CwtiPrep, Inc. of any kind 
whtwever, whether based 00 breach of warranty, alleged negligmce, or otherwise, with respect to this RM shall be geater 
than the purchase price. In no event shall SPES( CertiPrep, Inc. be liable for any loss of profits or any incidental, s p e d ,  or 
consequential damages. 

- 

I IS09001 1 



Catalog Nu M ber : PLs9-2x/2y/2T Lot No. 10-122s 
Description: 1000 mg/L sulfur 
Matrix: H2U 

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

Certified Value: 1001 n~ 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity Ammonium Sulfate Lot# 05891M. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

+/-3 .Omg/L 
NIST SRM #3 154 

Classical Wet Assay: 1002 rmg/L, 

Method: Precipitation using Barium Chloride. Filter, ignite and weigh as BaSO4. 

Instrumental Anaiysis by ICP spectrometer: 1000 r n g L  
Uncertified Properties: 

Density: I. ,001 GJ 22.7 Degrees ~e ls ius  

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

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

A1 <0.001 cu -=-0.01 Pb co.00 1 
As 0.003 Fe 0.014 Rb <0.001 
Ag a 0 0  1 Ga -=0.001 Re <0.001 
3 a 0 0  I In €0.001 Si 0.003 
Ba KO.00 1 K <O. J 0 Sr <0.001 
Be -=0.001 Li eo.00 I Sb co.00 1 
Bi <0.001 Mg 0.005 Ti €0.00 1 
Ca 0.012 Mn a.002 TI <o.oo 1 
Cr -=0.001 1MO a.00 I V <0.001 
Cd <0.001 Na 0.0 1 Zr <0.001 
co <0.001 Ni <0.001 ZJI <0.002 

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

.., Certifying Officer: fl. m s  QfUN - Date of Certification: 

010360 
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This Certified Reference Material bas been prepared and certified under an IS0 900 1 system consistent With the following 
guides: 
Guide To The Expression Of Un-9 In Measurement I995 
EWRAcffEM/CITAC Guide: Quantifying Unce+@ in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Cdfication of reference rnateriats, general and statistical principles 
IS0 Guide 3 1: Contests of certificates of reference materials 
NIST Technical Note 1297 
TLAC-G 12-2000: Guidclitres for the requirements far the competence o f  reference materials producers 
ISO/REMco N280 
Material Source: 
All analytcs and matrix materids are obtained and verified by SPEX CertiPrep h m  pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are pmprietary, however sources of ali materials used in the preparation and testing of 
SPEX CerWrep CRMs are tracked and documented. For fkther information contact CRM Sales. 
Xmstructions for Use: 
primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solutioa If dilution is rquired the diluent must be compatibie with all certified andyte~ and contain 
stabilizers appropriate far the period of intended use. The CRM can also be used BS B spike or with a spike, again with 
appropriate compatiiiiity considmtians. Au solutions should be thoroughly mixed, by shaking, prior to usc and never 
pipetted dircctly from the bottle. All surfaces that come in contact with the soIution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clem laboratory procedures and techniques have been used throughout the preparation. A 11 materiak, equipment, 
mdyticd bstrumcntation a d  pessomel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-Icacbed triplc-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ESO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by proccdura cuTlsistent with the intended use of the CRM. 
The  mathematical expression k=sb is employed to determine the sampling size 
S = relative standard deviation in % for one component o f  the sample. (ie. The sub-sampling uncertainly) 
m = the sub-sampfing mass 
b= mas of sub-sample necessary to ensure a relative sub-sampling emr of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confiidence limits: 
The certified vahm 'x' listed on the reverse of this document is at the 95% lev4 of confidence and can be expressed as 
X = x+/-U where X =True vafua (Labeled Value), U* Expanded uncertainty 
W..ku, when k=2 is the coverage factor at the 95% confidence level 
U, iS obtained by combining the individual element standard ~n~er ta in ty  components Ui, and U, .Jh? 
Certification TraveIer Report: 
AI1 certified values reported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For M e r  information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference matmiah arc not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate proceciures. No claims against SPEX CertiPrep, hc. of any kind 
whatsoever, whether based on breach of w-9, alleged negligence, or otherwise, with respect to this RM shall be gmtm 
than t h e  purchase price. In no went shall SPEX CtrtiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damfqes. 

010361 ASTM Guide D6362-98 
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Catalog Number: PLTH2-2lU2Y Lot No. 10-24TH 
Description: 1000 mg/L Thorium 
Matrix: 2% m03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such 85 
ICPOES, DCP, AA, ICPMS, and )cRF. It can be employed in USEPA, ASTM and other methods 
relaxat to the certified praperties listed below. 

Certified Value: 999 mfi 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
Tbe CRM is prepared gravimebically using hiah purity ThlN03)4-4H20 
certified value listed is the average of values obtained by classical wet assay and ICP sptxtrorn&w analysis 

+/- 3.0 mg/L 
NIST SRM #3 159 

Lot# O185lR. The 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mgL 

Methud: EDTA titration using Xylenol Orange as indicator. EDTA syandardized against Pb(N03)2 NIST 
SRM #928. 

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

Density: 1.010 @ 22.0 Degrees Celsius 
Trace Metallic hpurities in the Acfual Solution via ICP / ICBMs Analysis: 

Element mg/L 
Ct: 0.01 
Ca 0.27 
DY a.001 
Er <0.001 
Ell <o.oo 1 
Fe a 0 1  
Gd a001 
Ga <0.001 
Hf <0.001 
WO KO.001 
In -4.00 1 

Element mg/L 
L?a 0.003 
LU <0.001 
Mn KO. 00 1 
M O  <0.00 1 
Nd 0.003 
Ni -=o.oo 1 
Na 0.04 
Pr <0.001 
Rb (0.003 
SC 4.03 
Sm 4.001 

Element mg/L 
Tb <O.OOI 
Tm 4.00 J 
Ti €0.002 
Ta <0*001 
Ti <0,001 
V <0.001 
w -=0.001. 
Y 0.002 
Yb <O.OOI 
Zr <0.001 

Balances are calibrated regularly with weight sets traceable to NIST #32855, ff32857 and others 
This CRM is guaranteed stable to +/-0.5% of the certified m m t r a t i o n  inclusive of uncwtainty 
of measurements and other effects, such as transpiration losses, for a period of one year frMt the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transpwted and stored under lahatory conditions. 

010362 
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This Certified Reference Material has been prep& and certified under an fSO 9 0 1  system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty h~ Moasurtrncnt 1995 
EURACXEWCITAC Guide: Quantifying Uncertainty in Analytical Measuremat - Second Edition 0 1 0 3 6 3 
ASZU Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of rcfuence materials. 
IS0 Guide 17025: Cwtification of reference rnatcrbls, general and statistical principles 
IS0 Guide 3 1 : contmts of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the rquirements for the competence of reference materials producers 
1S-m N280 
Material Source: 
All an+s and matrix materials are obtained and verified by SPEX CertiFrtp from pre-qualified vendors as per IS0 9000 
guidelines. Vendor ihtifbticm art pmprietmy, however sources of all materials used in the preparation and testing of 
SPEX Ccrtiprcp CRMs are tracked and docummted. For further infomation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CIiM is in neat fm or diluted s d U y  with matrix of a purity at or greater than the purity of the 
o t & d  rnatl.ix solutian. If dilution is required &e diluent must be compatible with all certified anazylcs and contain 
stabi&ers ctppropriatc for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatiiility comiddons. AU solutions should be thoroughly mixed, by shaking, prior to use and never 
piptttcd directly from the botile. AI1 surfaces that m e  in contact with the solutian must be tborougMy cleaned and 
Ieached prior to use. Diutions should be performed only with Class A volumetric gl~lssware. 
Method of Preparation: 
Clean laboratary procedures and techniques have been used throughout the prepmthi .  All materials, equipment, 
rnalfical btmmcntation and penomel haw been qualified prior to USC. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplerinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogmeity of the W has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2, Random, replicate samples of the final, packaged material have been analyzed for the 
certified v&ts by procedures c a m t  with the intEndGd use of the CRM. 
The mathematical expression ~=s%I is employed to determine the sampIing size 
S = reIativs standard deviation in % for one component of the sample, (ie. The sub-sampling uncertainty) 
rn = the sub=sampling mass 
&= m w  of sub-sample neccswy to ensure a relative sub-sampling emr of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence Mts: 
The certified vafue ‘x’ listed on the reverse ofthis document is at the 95% level of confidence and can be expressed as 
X = x+iW where X =True value (Label& Value), U= Expanded uncertainty 
U=h,  where k 2  is the coverage Eactor at the 95% confidence level 
U, is obtained by combining the individual element standard ~ n ~ d t y  components Ui and U, .Ir;Ui2 

Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex Cextiprcp’s traceability documentation) identified by 
the lot number of this CRU For fhber  information contact CRM Sates. 
Legal Notice: 
SPEX Gtrtipn=p refcrence materials arc not for any cosmetic, drug or household application and m to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX M P m p ,  Inc. of my kind 
whatsocvcr, whether based MI breach of warranty, alleged negligence, or otherwise, with .respect to this RM shall be greeter 
than the p m b e  price. In no went shall SPEX CertiPrep, bc, be liable for any loss of profits or any incidental, special, or 
consequential damages. 

” 
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Catalog Number: HX&2Xf2y Lot NO. 10-12XJ 
Description: 1000 mg/L Uranium 
Matrix: 2% W03 

This ASSURANCE 40 certified reference material, CFM, is intended primarily for use as a 
dkbration standard or quality control standard for inorganic spectroscopic instrumenttitiion such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant tu &e certified properties listed below. 

Certified Value: 1004 m f i  
Uncertainty Associated with Measurement: 
Certified Valae is Traceable to: 

+/- 3.0 rn@ 
NIST SRM #3 164 

The CRM is prepared &ravimetrhlly using hi& purity Umiurn(V,vX) Oxide Lot# 04OOlD. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer -is 
Refer to side 2 far details of measurement uncertainties. 

Classical Wet Assay: 1004 mg/L 

h'kthod: Evaporate to dryness. Ignite and weigh as U308. 

Instrumental Analysis by IECP spectrometer: 1005 mg& 
Uncertified Properties: 

Density: 1.010 @ 21.6 Degrees Celsius 

Trace Metallic Impurities fn tbe Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mf$ 

AI 0.005 CU 0.01 Pb 0.008 
As 0.04 Fe 0.42 Rb a.001 
Ag 4l.001 Ga co.00 1 Re 4.00  1 
B ~0.003 In <0.001 Si 0.03 
Ba 4.00 1 K 0.022 Sr 0.003 
se <0.001 Li 4.001 Sb 0.003 
Bi <0.001 Mg 0.002 T3 <0.001 
Ca 0.09 Mn 0.003 Tl <0.001 
Cf 41.002 Mo 0.004 V 0.004 
Cd (0.001 Na 0.08 zr 0.002 
co ~0.001 Ni ~0.001 zn 0.06 

Balances are dbrated regularly with weight sets traceable to NlST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified Cancmtmtion inchsive of uncer~ahty 
of measurements and d e r  effects, such as rranspiratiOn losses, for a period of one year from the 
date of certification. This guarantee is valid c d y  when the materid is kept tightly capped and 
transported and mred under laboratory conditions. 

0 2000 SPfX CsrtiPrep, Inc. 



This Certified Refimc Material has been prepared and certified under m IS0 900 1 system consistent with the following 
guides: 
Guide TO The Expression Of uncertainty 
EURACHEWCITAC Guide: Quantifying Wncereainty in Anatytical Measurement - Second Edition 
ASTM Guide D6362-98 
fSO Guide 34: Quality system guidelines for the production of reference materials. 
I S 0  Guide X 7025: Certification of reference materials, general and &iiktical principles 
IS0  Guide 3 f : Contcats of certificates of reference materials 
MST Technical Note 1297 
ILACcG12-2000: Guidelines for &e requirements for the competence of reference materials producers 
I S O m c O  N280 
Material Source: 
AI1 anatytes and matrix materials me obtained and verified by SFEX CertiPrep fiom pre-qudificd vendors as per IS0 PO00 
guidelimes. Vendor idCntifiC;rtiw m proprietary, however sources of all materials used in the preparation and testing of 
sE3Ex ctrtiprep CRMs are tracked and docurnentcd. For further infomation contact CRM Sales. 
Instructions for Use: 
Primary wage of this CRM is in neat form or d M d  d l i y  with matrix of a purity at or greater than tbe purity ofthe 
original matrix solution, I fdi la t i~ is required tbe diluent musf be compatible with all certified ~ a l y t c ~  and contain 
sizibilbrs appropriate for the period of intended use, The CRM can also be used as a spike or with 3 spike, again with 
appropriate compah'biity considerations. All solutions should be thoroughly mixed, by shaking, prior to nst and never 
pipcW diractly fiom the M e .  All mrfaces that come in contact with the sdution must be thoroughly cleaned and 
Ieached prior to use. DiMons should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean 1 ~ r a t o r y  procedures and achniques have been used throughout the praparation. All materials, equipment, 
analytical instrummtatiun and pcssonncl have been qualified prior to USE. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached Siplt-rinsed bottles, and Class A glassware have been Used in all preparations. 
Homogeneity : 
The Homogeneity of the CRM has been confirmed by procedures consistent with tSO guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Randam, repficatc samples of the final, packaged material have been andyzed for &he 

certified d u e s  by procedures consistent with the intended use of the CRM. 
T h e  mathtmatical expression lps'm is employed to d e t m m t  the sampling size 
S = relative standard deviation in %I for one component of the sample. (ic. The sub-sampling uncertainty) 
rn = the sub-sampling mass 
IC= mass of sub-sample necessary to msun a relative sub-sampling e m r  of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The ctrtifitd vafut 'x' listed on the  revcrst of this document is at the 95% level of confidence and can be expressed as 
X = x+/-W where X =Tme value (Labeled Vdw), Urn Expanded uncertainty 
W..ku, where b 2  is the covwap factor at &e 95% confidence level 
U, iS obtained by combining &e individwl clement standard uncertainty components ui and uF ~ Z U ?  
CeHcation Traveler Report: 
All certi€ied values reported were derived &om Traveler Repn (Spex CertiPrep's tractability documenhtion) identified by 
the lot nnmber of this CRM. For frnthcr infomation contact CRM Salts. 
Legal Notice: 
SPEX CertiPrcp reference materials are not far any cosmetic, drug or household application and are to be used only by 
qualified individuals who at trained in appKrpriate procedures. No claims against SPEX CcrtiPrcp, Lnc. of any kind 
wbatsoeva, whether based on breach of warmsty, dleged negligence, or otherwise, with .respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable €or any loss of profits or any incident& speckd, or 
consequential damages. 

Measurement 1995 
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Description: 
Matrix: H20 

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

Certified Value: 1,000 m& 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The C M  i s  prepared gravimetrically using high purity Ammonium Tungstate Lot# 02001H. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mg/L 

Method: Fume with Sulfkric Acid to dryness, Ignite and weigh as W03. 

Instrumentation Analysis By ICP spectrometer: IO00 mg/L 
Uncertified Properties: 

--. 
3 c 

+/- 3 mg/L 
NIST SRM 3 163 

Density: 0.9979 @ 23.7 Degrees Celsius 

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

Element mgL Element mgL Element mg/L 

AI 0.002 cu <a001 Pb <0.001. 
As 0.0 I Fe <O.OI Rb <0.001 

c0.003 Ga a.00 1 Re 0.004 & 
E? <0.005 In <0.001 Si 3 6  
Ba 4.001 K 0.05 Ss a.001 
Be a.001 Li (0.001 Sb 0 .oo 1 
Bi 4.001 Mg a.001 Ti <0.001 
Ca 0.009 Mn <0.001 TI <0.001 

MO 0.005 V 0.00 I 
Cd <0.001 Na 0.03 zr 4.001 
CO 0.001 Ni -=0.001 Zn Q , O i  

Cr <Q.QOl 

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

Date of Certification: Certifying Oficer: A). u- lw '03 

0 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and certified under an XSO 900 1 system consistent with the €obUowhg 
guides: 
Guide To The Expression Of Uncertainty In Mesurement I995 
EWRACHEMICITAC Guide: Quantirjing Uncertainty in Analytical Meamrernent - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 I : Contents of certificates of reference materials 
NlST Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements fur the competence of rcfcrcnce materials producers 
ISO/REMCO N280 
Material Source: 
All maws and matrix mat~risls are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materids used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instractions for Use: 
Primary usage ofthis CRM is in neat form or diluted serially with masix of a purity at or greater &an the purity of the 
o-al matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers approprisrte for the period of intended use. The CRM cw also be used as a spike or with a spike, again with 
appropriate compatiiiIity considerations. All solutions should be thomughly mixed, by shaking, prior to use and never 
pipetted directly h m  the bottle. All surfaces that come in contact with the solution must be thoroughly cleaatd and 
leached prior to use. DiIutions should be pdomed only with CIass A volumetric gIassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the: preparation. All materials, equipment, 
andfical instrumcntaticm and personnel have been qualified prior to use, The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of thc CRM has been confirmed by procedures consistent with BO guide 17025, ISO/REMCO N28O 
and ASTM D6362-98 Appendix 22. Random, replicate samples of the final, packaged material have been analyzed fur the 
certified vafucs by procedures consistent with the intended use ofthe CRM. 
The mathematical expression k=s2m is employed to determine the sampfing s i x  
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
rn = the subsampling mass 

determination 
Statistical estimator and Confidence limits: 
The certjfxed value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-W where X =Tme value (Labeled Value), W= Expanded uncertainty 
U-ku, where b 2  is the coverage Eactor at the 95% confidence level 
u, is obtained by combining: the individual element standard uncertainty components ui and u, dZq2 
Certification Traveler Report: 
All ctrtified values reported were derived from Traveler Report (Spcx CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiFrep reference materiak are not for my cosmetic, drug or household application and are to be used only by 
qualified Individuds who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no went shall SPEX CertiPrep, Inc. be liable for any loss of prof' or any incidental, specid, or 
consequential damages. 

mass of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) in a single 

* 
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Catabg Number: P U X 2 - 2 ~ Y / 2 T  Lot No. 10-052Jt 
Description: 1000 mg/L ZkmXlium 
Matrk 2% HNQ3 

This A S S m a  @ certified reference material, CRM, is intended primarily for use as a 
cdibratim standard w quality control standard f a  inorganic spectroscopic instsumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can 'be employed in WSEPA, ASTM and other methods 
relevmt to the certified properties listed below. 

Certified Value: 997 m~ 
Uncertainty Associated with Measurement: 
Certidted Value i s  Traceable tu: 
The CRh4 is prepared gravimelrically using hi& purity Zirconyl Nitrate 
certified value listed is the average of values obtained by classical wet assay and ICP spectrameter analysis 
Refer to side 2 for details af measurement ancertainties 
Classical Wet Assay: 997 mg/L, 
Method: Evaporate to dryness. Fume with Sulfuric Acid Ignite and weigh as M Z .  

Instrumentation Analysis By ICP spectrometer: 897 mg/L 
Uacertified Properties: 

+/- 3.0 mgk 
MST SRM 3169 

Lot## llU11C.The 

Densiv: 1.010 @ 23.6 Degrees Celsius 

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

Element mg/L Element m&/L Element xng/L 

AI 0.03 CU 0.002 Pb 0.002 
(0.00 1 Fe 0.017 Rb 4 .001  

As 4 . 0 5  Ga co.001 Re a 0 0  1 
.Ps 
B a.004 ln -=0.001 Si 0.10 
Ba <O.OOf K 0.10 Sr ~0 .001  
E3e <0.001 Li 0.002 sb <0.001 
Bi <0.001 Ml3 0.003 Ti 4 l . O O f  
C& 0.11 Mn a.001 TI <0.001 
cr a.009 Mo 4.001 V 4.00 f 
Cd 0.004 Na 0.04 zn 0.02 
C O  <0.001 Ni ~0.001 

blances ate calibrated regularly with weight sets traceable to MST #32856, #I32857 and others 
This CRM is p a n t e e d  stable to +/-OS% of &E certified concentration inclusive of unceffainty 
of measurements and other effects, sucb as transpiration losses, for a period of one year &from the 
date of ceatificatim. This guarantee is valid mly when tbe mataial is kept tightly capped and 
transpclrted and stored under labop.atlwy mdi 'ons. 

Date of Certificatjon: certifling officer: /V- m t -  
ER 04 



This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression of Uncertainty In Measurement 1995 
ElJIUCHEWCnAC Guide: QumtXybg Vncertaiuty in Ana2ytr’cal Measurement- Sccoad Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the pmdudoa o f  rtfmnce materiab. 
IS0 Guide 17025: Certification of reference materials, general and statistScal principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
U C - G  12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All andytes and matrix materials me obtained and verified by SPEX CertiPrep from prc-qualified vendors 8s per IS0 WOO 
guidelines, Vendor identifidons are proprietary, however source^ of a11 materiais used in the preparation aad testing of 
SPEX CertiPrep C W  are tracked and documented. For further in€ormation contact CRM Sales. 
Lnstructiions far Use: 
Primary usage of this CRM is in neat form M diluted serially with matrix of a purity at or greater than the purity ofthe 
o t i g h l  ma& solution. If dilution is required the diluent must bc compatibIt with all cdfied adytes and contain 
stabilizers appropriate for the period of intended we. The CRM can also be used 8s B spike M witb a spike, again wjth 
appropriate compm%ility considerations. A?J solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly bbm the bottle. AH surfacts that corne in contact with the SO~U~~QI I  must be thoroughly cleaned and 
leached prior to use, Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
CItan labarstory procedures and techniques have been used thrmghout the preparation. A 11 materials, quiprnent, 
analytical instrumentation and pasamel have been quaIified prior to use. The bighest pur* acids applicable, 18 megohm, 
double deionizcd water, acid-leached triplerinsed bottles, and Class A glassware have been used in all preparations. 
€Io  mogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appmdix X2. Random, replicate samples of the fbal, packaged materia! have been analyzed fa the 
certified values by proccdwes consistent with the: intended use of the CRM. 
The mathematical expression k;-s2m is mployd to d e t m h a  the sampling s h e  
S = relative standard deviation m % for one component of the sample. (ie. The sub-sampling uncertainty) 
rn - the sub-sampling mass 
k, = mass of sub-sample necessary to tnsurc a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
T h e  certified vaiue ‘x’ listed on the reverse of this document is at the 95% level of confidence and cm bc expressed as 
X = x+l-U when X =True value (Labeled Valut), Up E v a d e d  uncertainty 
U-ku, where kc2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui and ucl. -!Xu: 
Certification TraveIer Report: 
All certified values reported were derived €ran Traveler Report [Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM, For further information cotlract C M  Sales. 
Legal Notice: 
SPEX Certihep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
w h a t s ~ ~ ~ e r ,  wbetber based on breach of w m t y ,  alleged negligence, or otherwise, with rapect tu this RM shall be g-e&er 
than the purchase price. In 110 weat shall SPEX CertiPnp, hc. be liable for any loss of pro5t.s or any incidental, spcCid, or 
consequential damages. 
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Lot No, U8-128NA 

Description: 30,000 mg/L Sodium 
Matrix: 5% m03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for w e  as a 
calibration standard or quality coiitrol standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ZCPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 
Certified Value: 9998 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Sodium Carboimte 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. 

CIassical Wet Assay: 9998 mg/L 

Method: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Na2S04. 

Instrumentation Analysis By ICP spectrometer: 9998 mg/L 
Uncertified Properties: 

+/- 30 mg/L 
NET SRM 3 152a. 

Density: 1.049 @ 23.9 Degrees Celsius 

Trace Metallic Impurities in the Actual Solution via 1CP / ICPMS Analysis: 

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

Ai 0.02 c u  0.003 Pb a 0 0  1 
As <0.003 Fe 0.03 Re <Q.OO I 
Ag ~ 0 . 0 3  Ga 4 , o o  I. Rb -a,oo 1 
B €0.03 In -4.00 1 Sr <0.002 
Ba 0.03 K 0.14 Sb ~0.001 
Be -4.02 Li 4.002 Sn co.00 I 
3i 40.001 Mg 0.30 Ti <0.004 
Ca 0.52 Mn 0.008 TI a 0 0  t 
Cr <0.004 Mo aI.00 I V 4 . 0 0  1 
Cd <0.001 Ni c0.002 Zr 4.001 
c o  -=0.001 Zn c0.03 

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

Date of Certification: JW '0' Certifying Officer: /v. -4- 

0 2000 SPEX CertiPrep, Inc. 
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rhis Certified Reference Material bas been prepared and certified under an IS0 9002 system consistent with the following 
guides: 
Guide To The Expression Of UncutgintY In Measurement 1995 
EURACHEWCITAC Guide: Qumti€yhg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidetines fur &e production of mfertnct materials. 
IS0 Guide 17025: Certification ofreference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of refcrcnce materials 
NIST Technical Note 1297 
rLAGG12-2000: Guidelines for the requirements €or the C O ~ ~ ~ A C X  of reference materials producers 
ISO/REMCO N280 
Material Source: 
All anatytes and matrix mtiterials are obtained and verified by SPEX Cartiprep from prclqualified veadors 85 per IS0 9000 
guidelines. Vendor identifications are pmpnetary, however sources of all materids used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage o f  this CRM is in neat f m  or diluted serialIy with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is nquhd the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as B spike or with a spike, again with 
appropriate cornptifbility considemfions. All solutions should be tborortgbly mixed, by shaking, prior to use and never 
pipetted dinctly frbm the bottle. All SurEacCs tfiat come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be pdormed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory promdurn and techniques have been used throughout the preparation. A11 materials, wipment, 
analytical h~rnentation and pasonnel have been qualified prior to use. The highest purity acids applicable, f 8 megohm, 
double deionized water, acid-leached ttiple-rinsd bottles, and Class A glassware have k n  used in ai1 preparations. 
Homogeneity: 
The Homogeneity of the CRNi has been confirmed by procedures consistent with EO guide 17025, I$O/MMCO N280 
and ASTM 106362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed fw the 
certified values by procedures consistent with the intended use of the CRM. 
?he mathematical expm!3ion ~-.szm is employed to determine the samphg size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
rn = the sub-samphg mass 
lcj= m w  of subsample necessary to ensure a relative sub-sampling emor of 1% (68% confidence level) in a single 
determination 
StatiSticzil estimator and ConfSidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed 85 
X = xW-U where X =True value (Labeled Value), U- Expanded unccrtajnty 
U=h, where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components q, and u, dZq2 
Cerlificati~~ Traveler Report: 
All certified values reported were derived hrn  Traveler Report (Spex CertiPrep's traceability documentation) identified by 
tfie lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials m not for any cosmetic, dmg or household application and me to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX Certifrep, Inc. o f  any kind 
whatsoever, whether based QU breach of warran@, alleged negligence, or otherwise, with .respect to this RM shall be gcater 
than the purchase price. In no ewat shall SPEX CertiPrep, hc. bt tiable for aay loss of profits or any incidental, specid, or 
consequential damages. 

- 

nue Metuchen, NJ 08840 USA &) 732-549-71 44 * 1-800-LAB-SPEX Fax: 732-603-9647 
CRMSales@spexcsp.com www.spexcsp.com 

Always Providing Supriur Qual*. . Unparalleled serVice*M 

Q 2000 SPEX CertiPrep, Inc. 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com
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Catalog Number: ICV-2A kot No.: 24-84AS 
Description: Bnitiai Cdibaation Verification Standard $1 

5% Nitric Acid 

This ASSURANCE @certified reference material, CRM, i s  intended primarily for iise as a 
calibration standard or quality cuiitroi standard for inorganic spectroscopic iiistrmentation such as 
fCPOES, DCP, Ab-, ICPMS, and XRF. i t  can be employed in IISEPA. ASTM aiid other methods 
relevant to the certified properties listed below, 

The CRM is prepared Froiii 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 IICP Spectrometer: 

Element Labeled Measured Nl ST Element Labeled Measured NIST 
(mg/L) (mg/L) SRM (mg/Lf {m$L) SRM 

ca 
K 
Mg 
Na 
AI 
Ba 
Fe 
c o  

2,000 2,005.40 3109a 
2,000 1,997.89 3141a 
2,000 1,992.26 3 I3 la 
2,000 1,992.99 3 i52a 
1,000 1,005.90 3101a 
1,000 1,001.51 3104a 
1,000 l,OO3.17 3 126a 
500 505.10 3113 

Ni 
V 
Cr 
cu 
Ag 
Be 
Mn 
211 

500 
500 
2QO 
200 
1 00 
100 
I00 
IO0 

500.58 3136 
504.23 3165 
203.21 3112a 
199.75 3114 
100.46 3151 
100.04 3105a 
1.00.64 3132 
100.52 3168a 

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

Balances are calibrated regularly with weight sets traceable to NIST#s 32856,32363 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of ali tlie certified 
concentrations with no single coinponent exceeding +/- 2%. This guarantee is valid for a period of 
one year from the date of certification only when the material is kept tightly capped and 
transported and stored under laboratory conditions, 

_. Nw - - 2003 
Date of Certification: Certifying Officer: )t(* -4- 

0 2000 SPEX CertiPrep, Inc. 



of 
Thk Certified Reference Material has been prepared and certified under an IS0 900 1 
guides: 
Guide To The Exprtmion Of Uncertainty In Measurement 1995 

010373 

system consistent witb the following 

E W C H E W C f i A C  Guide: Quantify&g Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production ofrefetence materials, 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of refertnce materials 
NIST Technical Note 1287 
LAC-G12-2000: Guidelines for the requirements far the competence of reference inaterials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials am obtained and verified by SPEX CertiPrep from prequalifiied vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials usedin the preparation and testing Of 
SPEX CertiPrep CRMs are tracked and documented. For further infomation contact CRM Sales. 
Instmctioras for Use: 
Primary usage ofthis CRM is in mat form or diluted serialIy with matrix of a purity at or greater than the purity of the 
ori&d rnahix solution. If dilution is required the difuent must be compatible with all certified analytes arid contain 
stabilizers appropriate for the period of intended use. The CRM can atso be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, priar to use and never 
pipetted directly from the bottle. Ail surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with.Class A voturnetric glassware. 
Method of Preparation: 
Clean Laboratory procedures and techniques have been used throughout the preparation. Ail materials, equipment, 
analyticat instrumentation and personnel have been qualified prior to use. T h e  highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed botties, and Class A glassware have been used io all preparations. 
Homogeneity: 
The Homageneity of the CRM has been confumed by procedures consistent with IS0 guide 17025, ISOIREMCO N2SO 
and A S W  D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k,==s$n is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty] 
m = the sub-sampling mius 
h= mass of sub-sample necessary to ensure a relative sub-sampling error o f  1% (68% confidence lwei) in a single 
det e m  in ation 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the revem of this document is at the 95% level of confidence and can be -=sed as 
X = x+/-U where X =True value (Lebeled Value), V- Expanded uncertainty 
UJ.=ku, where b 2  is the coverage factor at the 95% confidence level 
% is obtained by combining the individual element standard uncertainty components Uj, and up dZUj2 

Certification Traveler lieport: 
All certified values reported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the Tot number of this CRM. For M e r  information contact CRM Saies, 
Legal Notice: 
SPEX CerliPrep reference matarials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No ctaims against SPEX CefiiPrep, Inc. of any kind 
whatsoever, whether based cm breach of w m v ,  alleged negligence, or otherwise, with respect to this RM shall be @cater 
than the purchase price. h no event shall SPEX Ccrtip~p, foc. be liable for any ioss of profits or any incidental, special, or 
consequential damages. 

" 

~1so9001 I 
203 Norcross Avenue 0 Metuchen, Nj 58840 USA 

732-549-71 44 1-800-LAB-SPEX Fax: 732-603-9647 
CRMSaIesBspexcsp.com www.spexcsp,com 

AIways Providing Superior Quality. . . Unparalleled SewiceTM 

0 2000 SPEX CeitiPrep, Inc. 

http://CRMSaIesBspexcsp.com
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Catalog Number: PLSB7-2?UW2T Lot NO. 10-43sE3 
Description: 1000 mg/L Antimony 
Matrix: H20/0.6Tart.Acid/tr.m03 

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

Certified Value: 1004 md J,, 
Uncertainty Associated with Measurement: 
Certffled Value is Traceable to: 

+/-3 .Oms 
MST SRM 3 102a 

The CRM is prepared gravimetrically ushg high purity Aatimony Metal Lot# 04021A.The 
certified vdue listed is the average of values obtained by cIassical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uacertainties. 

Classical Wet Assay: 1005 mgL 

Method: Evaporate to dryness. Fume with Nitric Acid. ignite and weigh as Sb204. 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

1002 mg/ L 

Density: 1.046 @ 25.5 Degrees Celsh 
Tmce Metaltic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element rngh Element mg/X, 

AI 0.03 cu 0.002 Pb 0.008 
As €0.00 I Fe 0.03 Rb a.001 
All <0.001 Ga <0.001 Re 4.001 
B <0.004 In <0.001 Sr <0.001 
B8 <#.001 K 0.01 Si 4.0 I 

Bi 0.002 Ms 0.005 T1 <O.oo 1 

cr -=0.002 Mo 4.001 zr <0.002 
Cd ~0.001 Na 0.005 Za 0.02 
CO co.001 Ni 4.001 

Be -4l.001 Li <0.001 Ti <0.003 

Ca 0,14 un (0.001 V <O.OO 1 

Balances are calibrated regularly with weight sets traceable to NST #32856, #32857 md others. 
This CRM is giiaranteed stable to +/-OS% of the certified concertbation hcbive of uncertainty 
of measurements and other effmb, wch as transphtion losses, for a perbd 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. 

Certifjmg officer: N- ROV - - 2003 
Date of Certification: 

0 2300 SPEX CertiPrep, Inc. 



060375 
This Certified Reference Material has been prepared and certified under an IS0 PO0 1 system consistent with the following 
guides: 
Guide To The Expmion Of Uncertainty In Measurement 1995 
EURACKEWCiTAC Guide: QUanti@ing Uncctahty in Andyticai Measurement - Second Edition 
ASTM Guide R6362-98 
IS0 Guide 34: Quality mrn guidelines for the production of reference materials. 
IS0  Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 I : Contents of certificates of reference materials 
MST Technical Note 1297 
ILAC-GlZ-2000; Guidckes for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
At1 anaJytes and matrix materials we obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials wed in the preparation and testlng of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instmctions for Use: 
Prhary usage of this CRM is in ncai form or diluted serially with matrix of B purity at or greater than the purity of the 
orighd matrix solution. If dilution is re4uired the diluent m u $  be cornpatile with all certified malytes and contain 
s t a b i l h  appropriate for the period of intended use, The CRM can also bc used as a spike or with a spike, again with 
iipproprkte compat%ility considerations. All sohtions &odd be thoroughly mixed, by shaking, prior to use and never 
pipetted dhctly from the bode, All surfkces that coma in contact with the solution must be thoroughly clcaaed and 
leached prior to we. Dilutions should bc performed only with Class A volumetric glassware, 
Method of Preparation: 
Clean bbmatory procedures and techniques have been used thruughout the preparation. All materials, equipment, 
m d @ d  instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double d&on.izcd water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all prepmtions. 
Homogeneity: 
The Homogeneity o f  the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed fur the 
certified vducs by procedures cansistcnt with the btended use of tbe CRM, 
The mathmatical expression k-sb is employed to determint the sampling sizt 
S - relative standard devktia in % for one component of the sample, (ie. The sub-sampling uncertainty) 
m - the subsampling mass 

determioation 
Statistical estimator and Confidence limits: 
The ctrtificd vatue 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X= x+/-U where X =True value @beled Value), U= Expanded uncertainty 
U=lcu, where k=2 is the coverage factor at tbe 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components 
Certification Traveler Report: 
All certified values reported were derived from Traveler Repofl (Spex CertiPrep's traceability documentation) identified by 
the lot m b e r  of this CRM. For further infarmath contact CRM Sales. 
Legal Notice: 
SPEX CcrtiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified mdividuals who are mined in appropriate procedures, No claims against SPEX CertiPrcp, Inc. of my kiad 
whatsmver, whether based on k a c b  of wananty, alleged negligence, or otherwise, with .respect t o  this RM shall be seater 
than the purchase price. In 110 event shall SPEX CertiPrep, Inc. be liable €or any loss of profits or any incidental, special, or 
consequential damages. - 

= mass of sub-sample necessary to ensure a relative sub-sampkg error of 1 % (68% confidacc level) in a single 

- 

aod uw h . q 2  
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Catalog Number: ICV-2C Lot NO.: 24-85AS 

Description: 
Matrix: 5% Nitric Acid 

Irrtlitial Calibration Verification Standard HI 

Tkis !lS$&TRANcE @certified reference material, CRM, is intended primarily for w e  as a 
calibration standard or quality controi standard far inorganic spectroscopic hstrutnentation such as 
ZCPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to the certified properties lis.ted below. 

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

Refer to side 2 for details of rneasurement uncertainties. 

Instrumental Analysis by 1- Spectrometer: 

As 500 497.85 3103a 
Pb 500 495.41 3128 
Se 500 501.98 3149 
TL SO0 501.89 3158 
Cd 100 99.77 3108 

Q 2000 SPEX CertiPrep, Inc. 



This Certified Reference Materia1 has been prepared and certified under an IS0 9001 system consistent with the fd1QWing 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quanti+iag Uncertahty 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 1702% Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
LAC-G 12-2000: Guidelines for the requirements fur the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All andytes and matrix materials me obtained and verified by SPBX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines Vendor identifications are proprietary, however sources of a11 materiais used-in the preparation and testing of 
SPEX CertlPrep CRMS are tracked and documented. For fbrther information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity oft i le  
original matrix solution. lf' dihtion i s  required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used EE a spike or with a spike, again with 
appropriate compatibility considerations. AU solutions should be thoruughly mixed, by shakin& prior to use and never 
pipetted directly from the bottle. ,411 surfaces that come in contact with the solution must be thuronghly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method ob Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. Aft materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, Z 8 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations- 

The Homogeneity ofthe CRM has been confumed by procedures consistent with IS0 guide 17025, ISOIREMCO N2SO 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression &=s2m is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
ks =L mass of sub-sample necessary to ensure a relative sub-sampling error o f  I % (68% confidence level) jn a single 
determination 
f3tathti.sral estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/JJ where X =True vatue (Labeled Value), Us Expanded uncertainty 
U=k& where e 2  is the coverqe factor at the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty components Ui, and up. ~ZU? 
Certification Traveler Report: 
All certified values reported were derived Born Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 

Analytical Measurement - Second Edition 

Homogeneity: 

- 

CertiPrep refemnct materials are not for any cosmetic, dnig or household application and are to be used only by 
qualified individuals who are trained in appropriate procsdures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether baed an breach of warrmty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SFEX CertiPrep, Inc. be liable for any loss of profits or any incidental, specid, or 
cons equenti a1 damages . 

203 Norcross Avenue Metuchen, Nj 08840 USA 
732-549-7144 1 -800-LAB-SPEX Fax: 732-603-9647 

CRMSales@hpexcsp.com www.spexcsp.com 
Always Providing Ssperiur Quality. . , Unparalrered Sewkern 

Q 2000 SPEX CertiPreep, Inc. 
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i n o r g a n i c  v e n t u r e s  1 i v  l a b s  

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

e-mail: ivsales8ivstandards.com website: www.ivstandards .corn 0 cer t i f i ca te  of  a n a l y s i s  
1 .O Inorganic Ventures I IV Labs is an I S 0  Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and I S 0  Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION Of CRM Custom-Grade 10000 p g h L  Aluminum in 5% (abs) HN03 2.0 

3.0 

Catalog Number: 
Lot Number: 
Starting Material: 
Starling Material Purity (YO): 
Starting Material Lot No 
Matrix: 

CERTIFIED VALUES AND 

CGALIO-1 and CGALIO 
W-ALO4008 
AI metal 
99.998460 

6071 16 
5% (abs) HN03 

UNCERTAlNTiES 

Certified Concentration: IO070 ?: 31 pglrnl 

Certified Density: 1.059 glml. (measured at 22" C )  

The CertMed Value Is based upon the most predse method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertahty: 
OertMed value Ql=w (Q= ma 

n X I =  irrdlvicluafresults 

o* 
JI = rmrber of measuremts 
BS = The sunmation d all siglfiiarrt eStirrated ermis 
(Most commn are the errwsfrm instrumntat mwmnt, 
weighing, dilution to v o l m ,  a d  the fixed errw rspwted on t he 
NfsT certificate d mlvsts.) 

UncartairRy (2) =-E 

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

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
i3 "Property of the result of a measurement or the value of a standard whereby it can be dated to stated references, usually 
national or International standards, U-trough an unbroken chain of comparisons ail having stated uncertainties.' (IS0 VIM, 2nd 

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

4.0 

ed., 1993, deflniti# 6.10) 

4.1 Assay Method #I 10006 & 55 WlmL 
tCP Assay NlST SRM 3101a Lot Number: 992003 

10070 f 31 pglrnL 
EDTA NIST SRM 928 Lot Number: 88071 0 

Assay Method #2 

http://ivsales8ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRATION - AH balances are checked daily using in-house procedure number 6-IMM-00 PA3ka79 
used for testing are annually compared to Gethart Scale Caporation's master weights and are traceable to the National 
Institute of Standards and Techndogy (NIST). The NlST Traceability numben are 692476 - Class 1 and 692476A - C b s  2. 
The NtST test number is 8221260017-98. All analytical balances are calibmbd every 4 months by Gerhart Scale Gorp, of 
South Amboy. The balances are calibrated with a dass 1 andlor class 2 analytical weight set. These weights ate tested 
annually by a NIST / N V W  accredited callbration lab, The NIST test number is 822/260017-98. 

THERfinOMETER CALIBRATION - The themmeters used in the determination of the final densities are callbrated vs standard 
thermometer No. 903-2880 whlch was certified In accordance With the procedures outlined by ASTM €7747 and NET 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/739543,217368/P14452, 176240P14452, 176240. The 
in-house procedure No. is 2-QC-001 .ThsrmWneters whlch are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NET ?est report Nos. 81 1/258522,811/2557078, and 236090. 

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

5.0 TRACE METALLIC IMPURITIES VMl) OETERMINED BY ICPlMS AND ICP-OES IN Vglml. 
CustOmGrad8 solu&ms are tested for trace metallic lrnpurities by Axlal ICP-OES and ICP-MS. The result from the most sensitive 
method for each ekment, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean R m .  An 
ULPA-Filter is 99.9985% efficient for the removal of particles dawn to 0.3 pm. 

c S AI 

- M Sb < 0.00225 

c M As < 0.04491 

- M Ba < 0.04491 

- 0 E h  < 0.00017 

- M 5L < 0.00180 

- .  0 6 0.01164 

- M Cd < 0.01347 

- 0 Ca 0.01903 

- M Ce < 0.02245 

- M Cs < 0.00135 

- 0 Cr 0.00336 

- M CQ < 0.01347 

- M Cu 0.02695 
M - Ch%&ed by ICP-MS 

M W  
M Er 

- M Eu 

~ M Gd 
I -  - M Ga 

M G e  l -  - M Au 

1 

- M Ho 
- 0 In 

- M Ir 

- 0 Fe 
I M L a  - 
- M Pb 

< 0.02695 

c 0.02245 

c: 0.01347 

< 0.00449 

< 0.00449 

c 0.02635 

e 0.01347 

5 0.00898 

< 0.00225 

-c 0.03000 

< 0.02245 

0.00493 

<. 0.00225 

< 0.01347 

0 u o.Ooo11 

' M Lu < 0.00180 

Q Mg 0.00470 

M Mn 0.0179% 

- 0 Hg < 0.00700 

I -  

I -  

- 

M Mo 0.00898 - 
M Nd < 0.00898 

9 N1 < 0.00600 

- M Nb 0,00225 

5 0 s  

- M Pd c 0.02245 

- 0 P < 0.03000 

- M Pt < 0.00898 

0 K 0.02911 - 
0 - Checked by ICP-OES i - Spectral Interference 

- M Pr < 0.00135 

- M Re e 0.00449 

- M Rh < 0.00449 

- M Rb c 0.00449 

- M Ru 0.00898 

- M Srn e 0.00449 

I M Sc < 0.04491 

- M Se < 0.03593 

0 Si 0.07389 

M Ag 0.00898 

I 0 Na 0.03359 

M Sr e 0.00225 

0 S e 0.10000 

M Ta < 0.03144 
n - Not Checked For 

- 

...- 
- 
n.- 

6.0 INTENDED USE 
For the calibration of analytical instruments lndudlng but not limited to the following: 
ICP-MS, ICP-CES, FAAS, GFAA, XRF, and DCP 
For the validailon of analytical methods 
For the preparation of "working reference samples" 
For interference studies and #e determindon of mection ~fRCl6nts 
For detection limlt and linearity studies 
For additional intended uses, confaact IV Technical Staff 

M Te 0.13473 

- M Tb < 0.00135 

- M 71 0.00449 

M TI e 0.00449 

M Tm 0,00180 

- M Sn < 0.02245 

- 

- 
- 

- M n e 0.224s 

- M W C 0.04491 

- M U < 0.00898 

M V < 0.00898 
c 

- M Yb c 0.00449 

- M Y 0.17963 

- M Zn < 0.08982 

- M Zr c 0,02245 
s - Sdutlon Standard Element 



010380 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

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

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

10.0 QCIALIN STANDARD DOCUMENTATION 

10.1 IS0 9W1:2000 Quality Management System Registratfon - QMl Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicsna de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network; 
Argentina (IRAM}, Ausbaiia (QAS), Austrla (OQS), Belgium (Aviner) , Brazi\ (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark OS), Finland (SFS), France (AfAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAt), Israel (Sil), Italy [C!SQ), Japan (JQA). Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poiand(PCBC) Portu I (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical T'tlng - Accredited AZLA Certlficate Number 883.01 
10.2 ISOIIEC 17026 - 198General kqulrernents for the Competence of Testing and Calibratlon" 

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

10.4 lOCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

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

10.6 Mll-STD-45862A (Obsolete10bsewed) 



010381 
I 1  .O DATE OF CERTIFICATION AND PERlOD OF VALIDITY 

a 
31.1 IV Shelf Life - The period of time during whlch the concentration of the analy$(s) In a property packaged, unopened, and 

unused standard stored under environmentally controlled and rnonitwed conditions will remain within the specfled uncertainty 
range. Shelf life is lldted primarily by transpiration (loss of water from the solution) and infrequently, by chemical InstabiMy. 
Transpiration studies (PSPOI 020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 50O-mL b w  density polyethylene bottles. When stored under special conditions 
that mlnlmlze transpiratlon and instability, the shetf life can be extended past this lirnlt. 

1 I .2 Expiration Date -The date after which a CRM should not be used, Routine laboratay use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and lfmlt Its useful lie. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agttndes' recommendations that saiutlon standards be 
assigned a one-year expiration date. 

Certification Date: February 13,2003 

Expiratton Date: w==y 152004 
12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Cedfylng Officer: Paul Galnes, Chemist, Senior Technical Director 



060382 
i n o r g a n i c  v e n t u r e s  i i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 087M usa 

e-mail: ivsaJesQiVstandards.com 9 website: www.ivstandards.com 
phone: 800-669-6799 932-901-1900 fax: 732-907-1903 E c e r t i f i c a t e  of a n a l y s i s  

I .o 

2.0 

3.0 

4,O 

Inorganic Ventures I N Cabs is an I S 0  Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quaiity System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1 0 ~ ~  p g h L  Calcium in 1.4% (abs) HNO3 

Certified Density: I .038 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 Val& (Qi = fi 

Uncertainty (k) = 2Kiw&)zt'Cz 

(Ql= mal 

n = nuwberofmsurwrewlts 
I$ = The mumnatbn d all significmi estfrrated Btmrs 
(Most c o m n  are tha errasfrominstrmntal m w m  
weighhg, dautionta v o k m ,  ard the fixed erra reported ont he 
NlsT ERd wtlftcate d ;naly%.) 

n XI = lndkidual rearRs 

(ro" 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence Interval. 80th methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmatlon of the accuracy of this CRM. 

TRACEABILITY TO NIST AND VALUES OBTAINED 3 Y  INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (1SO VIM, 2nd 
ed., 1993, deftnition 6.10) 
3 This IV product is Traceable to NlST via direct comparison to NET SRMs. The uncertalntles for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, welghing and volume dilution mors. 

4.1 - AssayNlethod#l 9968 2 18 pglmL 
ICP Assay NIST SRM 3109a Lot Number: 000522 

9973 5 25 vglmt 
EDTA NIST SRM 928 Lot Number: 880710 

Assay Method #2 

http://ivsaJesQiVstandards.com
http://www.ivstandards.com


4.2 

4.3 

4,4 

BALANCE CAUBRATION - All balances are checked daily using in-house procedure number 6-IM Mds). bk3h8 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 end 692476A -Class 2, 
The NlST test number is 8221260017-98. All analytical balances are calibrated evety 4 months by Gertrart Scale C o p  of 
Sodh Amboy. The balances are calibrated with a class I and/or class 2 analytical weight bet. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NIST test number is 8221260017-98. 

THERMOMETER CAUBRATION - The thermometers used in the determlnation of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was CertifM in accordance with the procedures outllned by ASTM E77-87 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,17624O/P14452, j76240. The 
in-house procedure No. is 2 - 0 1  .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST identification Nos, 92564,119016,471047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

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

0 - Checked by ICP-OES i - Spectral Interference 

!!!! Pr 0.00153 

!!!? Re 0.00511 

!!d Rh < 0.00511 

M Rb < 0.00511 

M Ru < 0.01022 

M Sm 0.00511 

Q Sc < 0.00002 

0 Se 0.00620 

si 0.00253 

M As < 0.01022 

e Na < 0.00010 

e Sr 0.02021 

e s 0.01053 

&! Ta 0.03578 
n - Not Checked For 

8.0 INTENDED USE 
For the calibration of analytical Instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and OCP 
For the validation of analytical method$ 
For the preparation of Working reference samples" 
For interference studies and the determination of correction coefficknts 
For detection tirnit and linearity studies 
For additional intended uses, contad N Technical Staff 

.m An u 0,01022 

e v c 0.00090 

b! Yb 0.00511 

h4 y < 0.20444 

Q Zn 0.02232 

zr < 0.02556 

s - Solution Standard Elament 



010384 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

HOMOGENE17'Y - This solution was mixed according to procedure N-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010205 
Recognlzed 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 Intmtlona I Certlflcation 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 (Sfl), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KCEM), Norway (NCS), 
Poland PCBC Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.04 

10.3 ISOllEC Guide 34 - 2000 "General Requlrernents for the Competence of Reference Materiat Producers" - Reference Materials Production - Accredited MIA Certificate Number 883.02 
APLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Eklgium (BELTEST) @KO-UBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (Sn) 
(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 (WLAP) (ICBO ES) 

10.4 1OCFRSO Appendix 8 - Nuclear Regulatory Commission - Domestlc Llcensing of Production and Utilization facflities 

10.2 ISOIIE& ,7025' - 199!f"General kequirernents tor the Competence of Testing end Calibration'' 

10.5 I OCFRPq - Nuclear Regulatory Commission - Reporting Defects and Non-Compflance 

10.6 MILSTD45652A (UbsoletelObsewed) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010385 

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

11.2 Explration Dab - 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 con~ufs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a ooe-year expiration date. 

Certification Date: July 23, 2003 
IEmSim 

Expiration Date: * 3 ;y - k.$- 2 

42.0 NAMES AND SIGNATURES OF CERTIFY1NG OFFICERS 
Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

0 
Katalin Le, QC Supervisor w& *1(, Certificate Approved By: 

Certifying Offlcer: Paul Galws, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / iiv l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 us8 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

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

c e r t l f i c a t e  of a n a l y s i s  
3 -0 Inorganic Ventures I N Labs is an I S 0  Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with !SO Guide 31 -2000 (Reference Materials - Contents of certificates 
and labelts), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materiais," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2,0 DESCRIPTION OF CRM Custom-Grade 10000 p g h L  Iron in 3.5% {abs) HNO3 

Certified Density: 1.050 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
@rtifred Val& (Q = (rJ= m m  

n =  nun%ei-oft-m%mmts 
86 = T h e m i o n  d all signrficant adlrrated errors. 
most c o m n  are the mlwsfrminstrumntal me~retmd, 
weighing, dilution to v o l m ,  and the fixed erru reported ant he 
NlST S M  certificate of malydis.) 

n XI = indnridual resutts 

Uncertainty (2) = 21brsrYj,!f 
wn 

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

4.0 TRACEABtLtTY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
E Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed.. 1993, definition 6.10) 
E This IV product is Traceable to NET via direct comparison to NtST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #$I 10,031 f 33 pgImL 

10,016 f 25 pg1mL 
EDTA NlST SRM 928 Lot Number: 880710 

ICP Assay NlST SRM 3126a Lot Number: 000606 

Assay Method #2 

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


4.2 

4.3 

4.4 

010387 
BALANCE CALIBRATION ., All balances are mecked daily using in-house procedure number 6-lMM-001. The weights 
used for testing are annually compared to Gemart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The N1ST test number is 82Z260017-98. All analytical balances are calibrated every 4 months by Gemart Scale Corp. of 
Swth Amboy. The balances are calibrated with a class 1 andlor class 2 analytlcal weight set. These weights are tested 
annually by a NlST I NVLAP acwedlted catlibration lab. The NlST test number 1s 822/260017-98. 

THERMOMETER CALIBRATION - The Mlermometers wed in the determlnation of the final densities are calibrated YS standard 
thermometer No. 903-2680 whl& was certified in accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/Pt4452.176240/P14452,176240. The 
In-house procedure No. is 2-QC-001 .Themeters which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 1/258522,875/2557078, and 236090. 

0 

GLASSWARE CALtE3RATION - In-house procedure 3-QC-002 is used to calibrate ail Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY 1CPlMS AND ICP-OES IN pghL 
Custom-Grade solutions are tested for trace metallic Impurities by Axial 1CP-OES and ICP-MS. The result from the most sensitive 
method for each element, Is reported below. Sdutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% effident for the removal of parUcles down to 0.3 yrn. 

- 0 AI c 0.00270 

- M Sb 0.00201 

.... M As 0.04022 

- M Ba c 0.04022 

- 0 Be < 0.00005 

- 0 8 < 0.00090 

M 3i c 0.0016f 

- M Cd < 0.01207 

- 0 Ca 0.00291 

c M Ce < 0.02011 

- M Cs < 0.00121 

- M Cr e 0.02011 

- 0 co < 0.00110 

- M Cu g 0.02423 
M - Checked by ICP-MS 

- M Dy < 0,02413 

M Er c 0.02011 

- M Eu < 0.01207 

I M Ed < 0.00402 

- 

- M Ga 0.00402 

1 Ge 

c M Au c O.O’l207 

- M Hf < o.oosaa 
M Ho < 0.0020t 

M In < 0.04022 

M Ir < 0.02011 

- 
- 

Fe 

- M La 0.00201 

d M Pb < 0.01207 

- 0 U < 0.00003 

M Lu e 0.00181 

0 Mg 0.00006 

- 0 Mn 0.02000 

0 Hg < 0.01100 

. M Mo 0.00804 

- M Nd 0.00804 

I 

- 

- 0 Ni 0.05000 

M Nb 0.00201 - 
- n Os 

- M Pd < 0.02011 

! P  

M Pt < 0.00804 

0 K r; 0.00170 
- 
d 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

- M Pr < 0.00121 

- M Re e 0.00402 

- M Rh c 0.00402 

M Rb < 0.00402 

- M Ru 0.00804 

- M Srn < 0.00402 

- M Sc c 0.04022 

- M Se c 0.03218 

-.. 0 Si c 0,01000 

& A!J 0.00804 

- 0 Na 0.00776 

- M Sr < 0,00201 

- Q S e 0.07200 

L M Ta < 0.02815 
n - Not Checked For 

- M le 0.12066 

- M Tb e 0.00121 

- M TI e 0.00402 

c M Th < 0.00402 

- M I’M 0.00161 

Sn 0.02011 

M Ti < 0.20109 

- M W 0.04022 

- 

- M U c 0.00804 

c M V < 0.00804 

- M Yb x 0.00402 

- M Y 0.16087 

- M Zn 0.04876 

- M Zr < 0.02011 
s - Solution Standard Element 

for the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
Fw the validatlon of analytical methods 
For the preparatlon of ”working reference samples” 
For interference studies and the deteminatlon of cowt ion coefficCents 
For detection limit and linearity studies 
For additional intended uses, cantact IV Technical Staff 



010388 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL. 

8.0 
9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer tu the endosed Material Saftey Data sheet for information regarding this CRM, 

HOMOGENEITV' - This sdutlon was mixed according to procedure W-MPM-004 and Is guaranteed to be homogeneous. 

10.1 !SO 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 Accredltatlon (RVA) 
EntMad Mexicana de Acreditacion, a.c.(EMA} 
Members of IQ Net international Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgglum (Avintw) , Brazit (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS). Greece (ELOT), 
Hungary (MSZT), lretand (NSAI), Israel (511). Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), m y  (NCS), 
Pdand(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SlQ), Spah (AENOR), Swlherland (SQS) 

- Chemical Testing -Accredited A 2 l A  Certificate Number 883.Qt 

d0.3 iSOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Matertals Production - Accredited AZLA Certificate Number 8B3.02 
A2LA Mutual Recagnltion Agreement Partners: 
Australia (NATA), AusMa (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Oenrnark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, lretand (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNFA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain {ENAC), Sweden (SWEDAC), Switzerland (SAS), United Klngdom (UKAS) 
end United States (NVLAP) (ICBO ES) 

10.4 40CFRSO Appendix B - Nuclear Regulatory Commisslon - Domestic Licensing of Production snd UtilDtatbn Facilities 

10.2 ISOAEC t7025 - 1999 "General kqulrernents for the Competence of Testing and Calibration" 

103 IOCFRZI - Nuclear Regulatoty Commlsston - Reparting Defects and Non-Compllance 

10.6 MlL-STD-45662A (Obsolete10bserved) 
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11.0 DATE OF CERTiFICATtON AND PERIOD OF VALlDm 

a 
91.1 N Shelf Life - The period of time during which the concentration of the analfie($) In 8 properly packaged, unopened, and 

unused standard stored under environmentally controlled and monitored conditions wlll remain within the specifled uncertainty 
range. Shelf ilfe is limited primarily by transpfration (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 yeas for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf ltfe can be extended past this limit 

11.2 Expiration Date -The date after which a CRM shwld not be used. Routine labaalory use of a CRM increases transpiration 
W e s  and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I 1V Labs concurs with state and federa! regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 20,2003 
Expiration Date: 

d2.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared 8y:  JoAnn Struthers, QA Administrative Assistant 

P i  L Certifying Offlcer: Paul Gaines, Chemist, Senior Technlcaf Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

395 lehjgh avenue, suite 4, iakewaod, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-9M-1903 

e-mail: ivsales(i3ivstandards.com website: www.ivstandafds.com 

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

Certificate M83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 10000 pglmL Potassium in 1.4% (abs) HNO3 

Catalog Number: 
Lot Number: 

CGKlO-I, CGKIO-2, and CGKIO-5 
W-KO2111 

Starting Material: 
Starting Material Purity (%}: 
Starting Material Lot No 
Matrix: 

UNO3 
99.997230 

U18J19 
1.4% (abs) HNO3 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 9930 k 9 pg/rni.. 

Certified Density: l .024 glmL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. Jhe following equations are used in the 
calculation of the certified value and the uncertainty: 
Ceriified Value Q4 = (tp= ma 

n = nunt~er of masuremts 
I S  = The Swnrsnion d dl signfkant estiwated errors 
(lirlcst c o r n  arethe arasfromindrurrental m a r e m n t ,  
weighing, dilution to volunce, md the fked B~OT reported on the 
NfST sF7M certlfkate d aalyss.) 

n XI = indbrldwal resuits 

Uncertainty (*$ 
0'" 

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

4.0 ' TRACEABILITY TO N1ST AND VALUES OBTAINED BY fNDEPENDENf METHODS 
C "Property of the result of a measurement w the value of a standard whereby It can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertaintles." ( IS0 VIM, 2nd 
ed., 1993, dennltbn 6.10) 
C This IV product is Traceable to NiST via direct comparlson to NET SRMs. The uncertainties for each certified value are 
reported, taWng into account the SRM uncertainty error and the measurement, weighing and vdume dilution errors. 

4. I Assay Method #kl 9926 f 62 pB/mL 
ICP Assay NlST SRM 3141a Lot Number: 891312 

Gravimetric NlST SRM Lot Number: See See. 4.2 
A=Y h'tethodrn 9930 f 9 y g h L  

http://ivsales(i3ivstandards.com
http://www.ivstandafds.com
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4.2 

4.3 

4.4 

BALANCE CAW8RATION - An balances are checked daily using in-house procedure number 61MM-001. The weights 
used for testing are annually compared to Gerhatl Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692478A - 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 am calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by 8 NlST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98. 

TMERMOME?ER CALl6RATION - The thermometers used In the determlnatim of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certiRed in accordance with the procedures outlined by ASTM E7747 and NET 
Monograph 1% using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368~P14452,1762401P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers whlch are not caHbrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NIST test repod Nos. 81 21258522,811/2557078, 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 Grads Standards. 

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

+ 0 Al 0.00090 

c An Sb 0.00200 

- M As < 0.03999 

- M Ba q 0.03999 

- 0 Be c 0.00020 

- M BI 0.00160 

- 0 8 0.00060 

.E Cd < O.O'I200 

- 0 Ca 0.00075 

- M Ce c 0.02000 

- M cs < 0.00120 

- M Cr < 0.02000 

- M Co < 0.01200 

- M Cu 0.02400 

M - Checked by ICP-MS 

Dy < 0.02400 

- M Er c 0.02000 

M Eu < 0.01200 

M Gd c 0.00400 

- M Ga < 0.00400 

- 0 Ge c 0.00150 

- 0 Au C 0.00300 

M Hf < 0.00800 

- M Ho 5 0.00200 

M In c 0.03999 

M Ir < 0.02000 

0 Fe 0.00212 

M La c 0.00200 

- M Pb c O.Ot200 

- 

- 

- 
- 

- 

0 Li 0.00003 

M lu < 0.00160 

9 Mg 0.00100 

- 0 Mn < 0.00003 

0 Hg 0.01500 

- M Mo < 0.00800 

M Nd < 0.00800 

- 0 Ni < 0.00230 

M Nb < 0.00200 

- n Os 

M Pd < 0.02000 

0 P c 0.00250 

- 
- 

- 

- 

- 
- 
- M Pt e 0.00800 

- S K  
0 - Checked by ICPUES t - Spectral Interference 

M Pr < 0.00420 

- M Re 0.00400 

M Rh 0.00400 

I M Rb 0.49948 

M Ru c 0.00800 

& M Srn < 0.00400 

0 sc < 0.00002 

0 S e  < 0.05000 

0 Si c 0.00340 

M Ag < 0.00800 

- 0 Na 0.21730 

M Sr c 0.00200 

0 S < 0.07200 

M Ta < 0.02800 

n - Not Checked For 

- 

CI 

- 

- 
I 

I 

- 

- 
- 
- 

M Te < 0.11998 

M Tb c 0.00120 

- 
- 
- M TI < 0.00400 

I M Th e 0.00400 

- M Tm c 0.00160 

- M Sn 4 0.02000 

- 0 Ti c 0.00070 

- M W 0.03999 

M U < 0.00800 

0 v 0.00090 

M Yb 0.00400 

M Y 0.15998 

0 Zn 0.00050 

- M Zr 0.02000 
s - Solution Standard Element 

- 
- 

I 

- 

6.0 ' INTENDED USE 
For the callbration of analytical instruments including but not limlted to the following: 
ICPdMS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'Lvorking reference samples" 
For interference studies and the determination of meetion coeffidents 
For detection iimtt and linearity studles 
For additional intended uses, contact IV Technical Staff 

7.0 NWW,EI"ONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
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8.0 HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 
HOMOGENEm - This solution was mixed according to procedure IV-MPM-004 and Is guaranteed to be homogeneous. 

10.1 IS0 9001 :ZOO0 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 (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAL), Israel (Sll), Italy (CISQ), Japan {JQA), Korea (KSA-QA), Netherlands (KEMA), N o m y  (NCS), 
Poland PCSC), Portugal (APCER Singapore (PSB), Slovenia (SKI), Spain (AENOR), Switzerland (SQS) 

- Chemical Testlng . Accredited A2LA Certlficate Number 883.01 

10.3 ISOlIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredlted A2LA Certiffcate Number 883.02 
A2fA Mutwl Recognition Agreement Partners: 
Australia (NATA), Austria (BrnwA), Belgium (BELTEST) (BKO-OB€), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Mong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNlA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGFAS), Spaln (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 1OCFRSO Appendix 6 - Nuclear Regulatory Commission - Domestlc Licenslng of Production and Utitization Facilities 

10.2 ISOIIE& 17025 - 1999 "General akqulrernents for the Competence of Testing and Calibration" 

10.5 tOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD45662A (Obsolete10bserved) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

13.1 N Shetf 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 monltored conditions will remain within the spedfied uncertainty 
range. Shetf life is limited primarily by transpiration (loss of water from the solution) and infrequentiy, by chemical instability. 
Transpiration studies (P-SPOl020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of fwr  years for solutions packaged in 500-mL low density polyethylene bottles. When stored under speclal conditions 
that minfrnlze transpiration and tnsbblllty, the shelf llfe can be extended past this hit, 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM inueases transpiratlon 
losses and the chance of contamination which affect the integrity of the CRM and Hmlt its useful life. 
lnorganic Ventures I !V Labs concurs with state and federal regulatory agendes' recommendations that sdution standards be 
assigned a ane-year expiration date. 
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12.0 NAMES AND SIGNATURES OF CERTtFYINE OFFICERS 

Certificate Prepared By: J o h n  Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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e 
1.0 

m 

e 

i n o r g a n i c  v e n t u r e s  1 i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 0 732-9~-1900 * fax: 732-901-3903 
e-maif : ivsales@ivs~andards.com * website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
Inorganic Ventures I IV Labs is an S O  Gulde 342000 Certified Reference Material (CRM) lenufachirer: 
Certificate M83.02. me cerMcate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with i s0 Guide 31-2000 (Reference Materials - Contents of certficates and iabel(s), 
EO Guide 34-2000 ffQualify System GuidAlines for the Production of Reference Mate&, " and IS0 Guide 35-1989 
"Certification of Reference Materials - General and Sta tisical Principlesh " 

!.O 

.o 

L O  

DESCRIPTION OF CRM Custom-Grade 10000 pg/mL Magneslurn In 1.4% (abs) HNOs 

Catalog Number: 

StaRing Material: Mg metal 
Starting Material Purjty {%}: 99.9968 INCIRGAIVIC L.AES/F;ADC:t-IEIY L,AB5?%.3ofa 

REIX I VED 1: - - - Q I D ~ ~  ll.__l__. - Starting Material Lot Nu RMLQ1191 
Matrix: 1.4% (abs) HN03 DA-rIs OPENED: __-_._ oap\/g!, l.L--llll"-., ~ 

1 NORQ: ,rnQY,.",,,.,. Pi': _-F3a%1__c__  

CGMGI 0-1 and CGMGl0-5 
lot Number: T-MG03006 

~:JAY'E E XF5 I RED _____ QtJ,Q),Jq% ___. 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration; 

Certified Density: 

The Certified Value 1s the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 
Certified Value (s) = & 

Uncertainty = ~ ~ G , R I R  ion cf all agriifiiarrt @stirrated erms 

9921 f 20 pg/mL 

4.050 g/mL (measured at 22" C) 

n 

oVn (Most c m n  are the errlxsfrominstrurrerrtd mewerrant, 
weighing, dUu!lafi 10 vokrrs, and the fixed ara reported ant he 

cetrificat@ ol malydis.) 

TRACEAB1LITY TO NET AND V 
"Property of the result of a meas 

national or international standards, 
ed., 1993, definition 6.10) 

reported, taking into account the SRM unoerkiinty error and the measurement, weighing and volume dilution emm. 

it can be related to stated references, usually 
r e m s  all having stated uncertainties.' (IS0 VIM, 2nd 

This IV produd is Traceable to NIST via ditect comparfson to NIST SRMs. The uncertainties for each certlkd MIW we 

4.1 Assay Method #I 9998 f 20 pg/mL 

3921 f 20 pg/rnt 
EDTA NlST SRM 928 Lot Number: 88071 0 

Assay Method #2 
ICP Assay NIST SRM 3131a Lot Number: 991107 

http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION + All balances are checked daily using In-house procedure n w h f  6-IMM..oo1. The wights 
used for testing are annually compared to Gerhart Scale Corporatlon's master weights and are traceable b the N M  
InstlMe of Standards and Technology (NIST). The NET Trrrcmbility numbers are 692476 - Chaa 1 and 692476A - Class 2. 
The NET test number is 822Q60017-98. All anidyhcal balances are caHbrated every 4 months by cierhart Scale Cop. of 
South Arnboy. The b a l m  are calibrated wlth a &ss 1 and/or class 2 anatytlcal weight set. These Weights are tested 
ennuany by a NIST I NVIAP sccredited calibration lab. The NIST test number is 8221280017-98. 

THERMOMETER CALtBttATIQN - The thermometers used in the determination of the nnal denstties are catihted vs standard 
thermometer No. 903-2680 which was certified in accordance with the pocedures outlined by ASTM E7747 and MIST 
Monograph 150 using NIST Test N o s ,  and Std Nos,: 769543,217368/769543,217368/P14452,17624#P14452,176240. The 
In-house procedure No. is 2-QC-001 .Themnometers which are not callbnted vs standard t h e m t e r  No. 903-2680 are 
traceable to NLST ldentificatlon Nos. 92564, ? 1901 6,471 047 and NET test report Nos. 81 1/258522,811/2!%7078, and M .  

GLASSWARE CALtBRATlON - In-house procedwc 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 p g h L  
Custom-Grade sdutions are tested for trace metallic hpurlties by Axfal ICP-OES and ICP-MS. The result from the most sendtive 
mAhod for each element, is reported bdw. Sdutlons tested by ICP-MS were analyzed in an ULPA-Filtered Cbm Room. An 
ULPA-Flter is 99.9985% efficient for ths removal of particles down to 0.3 pm, 

6.0 INTENDED USE 

M Yb o.Oo409 

M y < 0.46367 

zn 0.01892 

- 

M 0.02046 
s - Solutlon Standard Element 

For the oalibmtim of anatytlcal instruments including but not limited to the followlng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical method8 
For the preparation of %orking reference samples" 
For interference studies and the determination of correction coefhknts 
For detection limit and linearity studies 
For adddioml intended usee, contact IV Technical Staff 
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f .0  INSTRUCTIONS FOR THE CORRECT USE OF THlS REFERENCE MATERIAL 

8.0 
9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

HOMOGENEITY - This sdutlon was mixed according to procedure I V - M P M W  and is guaranteed to be hornweotrs. 

10.1 IS0  9001:2000 Quality Management System Registration - QMI Certincafe Number 040105 
Recognized by: 
Registrar Accreditation Baard (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditatbn (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of IQ Net hlernatlonal Certification Network: 
Argentina (IRAM), Australia (QAS), Austria fbQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), H o q  Kang (HKQAA), 
Coimbja (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (€COT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA], Netherlands (KEMA), N m y  (NCS), 
Poland PCBC), Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switrerland {SQS) 

-Chemical Testing -Accredited AZLA Certificate Number 883.01 

10.3 ISOItEC Guide 34 - 2000 "Genera4 Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
ASLA Mutual Recognition Agreement Partners: 
Australla (NATA), Austria (Bm&A), tlelglurn (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech RepuMk 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, ireland (NAB}, Haly (SIT) 
(SINAL), Japan (JAB) (JNM), Republic of Korea (KOMS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain {ENAC), Sweden (SWEDAC), Swttzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 1OCFRfjO Appendix E3 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utltkatlon Facillties 

10.2 ISOAE& 17025 - 19d"General kequirementr for the Competence of Testing and Calibration 

1O.S 1UCFR21 - Nuclear Regulatory Commission Reporting Defects and Non-Compliance 

10.6 NllLSTD45662A (Ubsolete10bserved) 
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14.0 DATE OF CERflFlCATtON AND PERIOD OF VALIDITY 

11.1 !V 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 wntrolied and monitored cond%ions MI remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (WS of water from the solution) end infrequently, by chemical instability. 
Transpiration studies (PSPOI 020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs hdlcate B CRM 
shen-iife of four years for solutions packaged in 5oo.mL IQW densky plyethylene bottks. When stwed under special condjtjons 
that minimize transplratkrn and instability, the shelf Ilfe can be extended past this IhR. 

11.2 Expiratlon Date - The date afler which a CRM should not be used. Routlne laboratory us61 of a CRM i n c w  transpiration 
losses and the chance of contambtlon which affect the integrity of the CRM and lima its useful life. 
lnorgank Ventures / IV Labs concurs wfih state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 28, 2002 
. .  

Expiration Date: 

: Olp2004 

12.0 NAMES AND SIGNATURES OF CERTTFYING ~FFICERS 

a * L  w- 

Certificate Prepared By: 

Certificate Approved By: 

Certifying Officer: 
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i n o r g a n i c  v e n t u r e s  1 i v  l a b s  

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

e-mail: ivsalesQivstandards.com * website: www,ivstandards.com 

c e r t i f h a t e  of a n a l y s i s  
tnorganic Ventures 1 N Labs is an IS0 Guide 34=2000 Certified Reference Material (CRM) Manufdurer: 
Certificate #883-02. 7he certificate is desjgned and the certified value(s) and uncertainty(ies) are 
determined in accordance wilh I s 0  Guide 31-2000 (Reference MateMs - Contents of cedflcates and labe&), 
1SO Guide 34-2000 "QuaMy System Guidelines for the Production of Reference MatenMs, " and IS0 Guide 35-1989 
"CeMmitbn of Reference Materials - General and Statisical Principles. " 

DESCRtPT1ON OF CRM Custom-Grade -10000 pglmL Sodium in 7.4% (abs) HNOi 

Certified Concentration: 

Certified Density: 

10,005 f 7 yglmL 

1 .U32 glmL (measured at 22" C) 

The Certified Value is based upon the most precise me 
calculation of the certified value and the uncertainly: 
CM#ied V a b  Q = 

n 

Uncertainty (0 2flws,YKZ 

to analyze his CRM5 The following equations are used In the 

sfmrn instrumntal measurerrent, 
and the fixed erra reported on the 

#In 

The independent samples t-test wa 
confidence interval. Both m e w s  
confirmation of the accuracy of this 

TRACEABILlTY TO NlST A 
0 'Property of the result of a measurement or value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chaln of comparisons all havlng stated uncertainties." ( IS0 VIM, 2nd 
ed., 1993, deflnition 6.10) 
C This tV product is Traceable to NET via direct cwnparlso~ to NIST SRMs. The uncertalntles for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.4 Assay Method it.l 10,067 5 75 WglmL 

assay methods at the 95% 
ertalntis. This agreement Is a 

INED BY INDEPENDENT METHODS 

ICP Assay NET SRM 3152a Lot Number: 990907 
h a y  Method ?0,005 f 7 HglmL 

Qravlmettic NlST SRM Lot Number: See Sec, 4.2 

http://ivsalesQivstandards.com
http://www,ivstandards.com
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4.2 BALANCE CALIBRATtUN - All balances are checked dally uslng in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Copration's master weights and are traceable to the National 
tnstltute of Standards and Technology (NIST). The NiST Ttaceabtlity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 8221260017-98. All anaiytlcal balances are calibrated every 4 months by Gerhart Scale Gorp, of 
Scufh Amboy. The balances are calibrated wtth a dass 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NIST / NVLAP accredited calibration lab. The N1ST 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 NlST Test Nos. and Std Nos.: 769543,217368/769543.217368/P14452, 176240/Pl4452, 176240. The 
in-house procedure No. Is 2-QC-OO1.Themorneters which are not calibrated us standard thermometer No, 903-2680 are 
traceable to NIST Identification Nos. 92564, ?19016,471047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

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

5.0 TRACE METALLIC IMPURlTlES (TMf) DETERMINED BY ICPlMS AND ICPIOES IN pglmL 
Custom-Grade solutions are tested for trace rnetalllc Impurities by Axial iCP-OES and ICP-MS. The result from the most sensitive 
method far each element, Is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Flitered Clean Room. An 
ULPA-Filter is 99.9985% efflclent for the removal of partides down to 0,3 pm. 

- 0 AI < 0.00090 

- M Sb C 0.00208 

- M As 0.04165 

- M Ba < 0.04165 

- 0 Be < 0.00020 

- M Bi < 0.00167 

- 0 B < 0 . m o  

- M Cd c 0.01249 

- 0 Ca 0.00160 

- M Ce c 0.02082 

- M Cs 0.00104 

- M Cr < 0.02082 

- M Co c 0.01249 

- 0 Cu c 0.00140 
M - Checked by 1CP-MS 

- M Dy c 0,02499 

- M Er c 0.02082 

- M Eu < 0.01249 

M Gd 0.00417 

- M Ga 0.00417 

- 0 Ge < 0.00150 

- 0 Au c 0.00300 

I M Hf < 0.00833 

- tJ1 Ho < 0.00208 

- M ln < 0.04165 

- M Ir < 0,02082 

- 0 Fe < 0.00110 

- M La < 0.00208 

M Pb < 0.01249 

- 

- 

- 0 Li < 0.00003 

M Lu < 0.00167 

Q Mg 0.00015 

- 0 Mn c 0,00003 

- 0 Hg < 0.01500 

- M Mo < 0.00833 

- M Nd c 0.00833 

Q Ni r: 0.00230 

M Nb 0.00208 

- 

- 
9 0 s  

- M Pd < 0.02082 

- 0 P < 0.04000 

M Pt < 0.00833 

- 0 K 0.00873 

- 
0 - Checked by ICP-OES i - Spectral Interference 

-.L. M Pr c 0.00125 

- M Re < 0.00417 

- M Rh < 0.00417 

- M Rb < 0.00417 

- M Ru c 0.00833 

- M Sm < 0.00417 

- 0 sc 0.00002 

- 0 Se c 0.05000 

- 0 SI <'0.00340 

Ag c 0.00833 

S Na 

- M Sr 0.00208 

- 0 S < 0,07200 

M Ta c 0.02915 
n - Not Checked For 
I 

- M Te < 0.12494 

- M Tb c 0.00125 

- M R < 0.00417 

- M Th c 0.00417 

- M Tm 0.00167 

- M Sn c 0.02082 

- 0 Ti < 0.00070 

0 
M W < 0.04165 

M U < 0.00833 

- 
- 
0 v < 0.00090 

Yb e 0.00417 

- M Y < 0.16658 

- 0 Zn 0.00130 

- M Zr 9.02082 

s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical Instruments Including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validam of analytfcal methods 
For the preparation of "orklng reference samples" 
For interference studies and the determination of correction coefflclents 
For detection limit and linearity studies 
For additionat intended uses, contad IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THE REFERENCE MATERIAL 



8.0 

9.0 

"l.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 IS0 9001 :2000 Quality Management System Registration - QM1 Certificate Number OW405 
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 lnternational Certlfication Network: 
Argentina (RAM), Austratfa (QAS), Austria (OQS), Beigium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (I-IKQAA), 
Columbia (ICONTEC), Czech Repubtic (CQS), Denmark (DS), Flnland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Pdand PCBC), Portugal (APCER , Singapore (PSB), Slovenla (SIQ), Spain (AENOR), Switzerland,l(SQS) 

- Cbemical Testing - Accredfted A2LA Certificate Number 883.01 
10.2 1SOIIEi 17025 - 1999 "General dequirernents for the Competence of Testing and Calibration 

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

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

10.5 I OCfR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlLeSTDQ5662A fObsolete1Ubserved) 

I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 &l IV Shelf Ufe - The perlod of time during which the concentration of the anaiyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wHf remain within the specified uncertainty 
range. Shelf ilfe Is llrnited primarity by transpiratkm (loss of water from the solution) and infrequently, by chemical instability. 
transpiration studies (P-SPO1020) of chemically-stable solutions performed at inorganic Ventures / 1V Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that rnlnlrnfze transpiration and instability, the shelf llfe can be extended past his Jimlt. 

lq.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 contaminatjon which affect the integrity of the CRM and limit its useful fife. 
Inorganic Ventures I [V Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year explration date. 



010401 
42.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlfylng Officer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 iehigh avenue, suite 4, lakewood, nj 087Ot usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-7903 

+mail: ivsaies@vstandards.com * website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
1 .O Inorganic Ventures 1 1V Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), tSO Guide 34-2000 "Quality System Guidelines for the Production of Reference Materiats," 
and IS0 Guide 35-1 989 "Certification of Reference Materiats - General and Statisical Principles." 

2*0 DESCRlPTlON OF CRM Custom-Grade 1000 pglrnl, Lithium in 0.1% (abs) HN03 

Certified Density: I .004 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: 

brtlfledValt.e(KJ = e f ~ x l  Ql= mal 
n XI=  individualresds 

n = m of measurenents 
HG = Theswrmation d all signigfcant estfrded err038 
(Most c m n  are the masfrorninstrumntal measuremerrt, 
weighing, dilution to volum, wid the fixed Bra reported on t he 
NET 3% certificate of mbsis.) 

Uncertainty (5) = 2ilwq2'R'Q wn 
The independent samples t-test was used to determine if there is agreement between the above assay methods at tbe 95% 
confidence int0rval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this C W .  

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY NDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.20) 
0 This IV product is Traceable to NtST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4. I Assay Method #It 995 f 2 pg1rnL 

995 5 6 pglmL 
tCP Assay NIST SRM 31292 Lot Number: 000505 

Assay Method #2 
Gravimetric NlST SRM Lot Number: See Sea 4.2 

mailto:ivsaies@vstandards.com
http://www.ivstandards.com


4.2 

4,3 

4.4 

BALANCE CAUBRATIUN - All balances are checked daily using in-house procedure number 6-IMM-00 P&Qe$tP 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2, 
The NlST test number is 8221260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated with a class I andlor class 2 analytical weight set. these weights are tested 
annually by a NlST / NVtAP 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 E7747 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 1762401P14452, 176240. The 
in-house procedure No. is Z-QC-001 .Thermometers which are not calibrated vs standard thermometer No, 903-2680 are 
traceable to NlST Identification Nos. 92564, 1 t9016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

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

5.0 TRACE METALLiC IMPURITIES (TMl) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custorn-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and 1CP-MS. The result from the most sensitive 
method for each ekrnent, 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. 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

&! Te 0.05994 

- Pdl Tb < 0,00060 

&! 0.00200 

M < 0.00200 

!!4 Tm o.oooao 
P Sn 0.00600 

0 Ti 0.00070 

0 w < 0.00400 

he u -c 0.00400 

- 0 v o.Oooo9 

M Yb < 0.00200 

h!! 'f 0,07992 

0 Zn 0.00145 

Fn Zr < 0.00999 

s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the followhg: 
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 h i t  and linearity studies 
For additional intended uses, contact IV Technical Staff 



010404 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 
9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

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

l f f  ,I IS0  9001 :2000 Quality Management System Registration - QMI Certificate Number 01 01 05 
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 &I Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMt), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark IDS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israaei (SI), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited APIA Certificate Number 883.01 

10.3 ISOIIEC Guide 34 - 2000 “Genera1 Requirements for the Competence of Reference Material Producers” - Reference Materials Production - Accredlted ASLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BrnwA), Belgium (BELTEST) (BKO-OB€), 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 Netheriands (RvA), New Zealand (IANL), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (EMAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICSO ES) 

10.4 I OCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utllkatlon Facllitles 

10.2 I$OllE& 17025 1999 “General Requirements forthe Competence of Testing and Calibration” 

10.5 ’I OCFRZl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

? O A  MILSTD45662A (ObsoletdObserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010405 

I I .I IV S M f  Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specifiid uncertainty 
range. Shelf life is limited primariiy by transpiration (loss of water from the solution) and infrequently, by chemical instabllty. 
Transpiration studies (PSP01020) of chemical(y-stable solutions performed at Inorganic Ventures I N Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-rnt low density polyethylene bottles. When stared under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11 -2 Expiration Date - The date aRer which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful rife. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 12, 2003 

12.0 NAMES AND SIGNATURES OF CERTiFYlNG OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

& # b 4 t &  

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist. Senior Technical Director 



010406 
i n o r g a n i c  v e n t u r e s  1 i v  Dabs 

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

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

cer t i f i ca te  o f  a n a l y s i s  
CUSTOM-GRADE SOLUTION 1000 pg/mL Silver in 3.5% HNO, (absi 
Catalog Number: CGAGI-1, CGAG1-2 and CGAG1-5 

Lot Number: T-AGO2015 

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

CERTIFIED CONCENTRATION: 1001 tfr: 2 pg/mL 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

(3) = mean x, = individual results n = number of measurements CSi = The summation of all significant 
estimated errors. 

Classical Wet Assay: 1004 f 3 pglmt 
Method: Volhard Titration vs N IST SRM 9 9 9 a  Potassium Chloride 

Instrument Analysis: 1001 f 2 &mL 
Method: Inductively Coupled Rasma Spectroscopy (ICP) vs NtST SRM 31 61. 

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 /rglmL: 
Custm-Grade solutions tested for trace metallic irnpucities by ICP-MS were analyzed in an UlPA-Ftltered Clean Room. 
An ULPA-Filter is 99.9905% efficient for the removal of panicles down to 0.3 prn . 

<0.00010 
< 0.000056 
< 0.0050 
<0.0010 
<0.00060 
<0.000040 
<0.0020 
<0,#20 
< 0.000050 
< 0.00050 

< 0.000630 
< 0.0020 
<o.oO03o 
< 0.00060 

E Dv - M Er 
M Eu 

Gd - M Ga 
M Ge e Au 

M Ho 
- o In 
- M Ir 
0 Fe 

Le - M Pb 

y nf 

<O.O0060 
<0.00060 
<0.00030 
co.o0O1o 
co .mt0  
<0.00060 
<0.012 
<0.00020 
< 0.000060 
< 0.020 
< 0.00060 
<0,00070 
< o.om5o 
<0.00030 

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

ANALYZED DENSITY OF SOLUTION 
UA:KL kr.wnom* 

Q U <0.000030 - M Lu <O.OO0040 

0 Mg cO.000040 
Mn cO.00030 

0 Hg 0.00090 
Mo < 0.00020 - M Nd <0.00020 

9 Nl <0.0070 - M Nb <0.000050 

- M Pd <0.00050 
Q P <0.030 

Q K <0.0060 

5 0 6  

M Pl ~0.00020 

i - spectral interference 

(measured at ZZOCI: 1.024 

- M Pr 
M Re 
I M R h  
I M Rb 
.... M Ru - M S m  
- M Sc 
0 ss 

SI 
0 As - 0 Na 
- M Sr 

- M f a  
- o s  

< 0.000030 
~0.oO010 
<0.00010 
<o.oO01o 

0.00020 
c 0.000 10 
<O.WlO 
C0.036 
< 0.0030 

< 0.090 
< 0. WOO50 
< 0.020 
< 0.00070 

n - not checked for 

g/mL 

0 Tr cO.030 

M TI <0.00610 
- M Th <O.o0010 - M f m  <0.000040 - M Sn <O.O0050 
- 0 Ti <0.00070 
M W <0,0010 

Tb €O.ooOo30 

141 u ~ 0 . 0 0 0 2 0  
M v <0.00020 

- 0 zn <0.0010 

- M Yb <0.00010 
M Y cO,oO40 

- M Zr <0.00050 

- 

s - solution standard element 

Quaiity Assurance Manager Expires: 

http://www.ivstandards.com


07 QUALITY STANDARD I) OCUh&NTATIOr\t 

1 .is0 9001 :ZOO0 QMI Registered Quality System (Certificate Number 01 01 0 5 )  
Members of IQ Net : Argentina (IRAM), Austrafia (QAS), Austrie {#CIS), Belglum 
{Avlnter) , Brazil (FCAVI, Canada (QM1). Hong Kong (HKQAA), Columbia (ICONTEC), Czech Republic 
(CQS), Denmark {DS), Finlend ISFS), Frence {AFAQ), Germeny {DO$), Greece (€LOT), Hungary (MSZTI, 
Ireland (NSAI), Israel (Sll), Italy {CISQ), Jwen (JQA), Korea (KSA-QA), Netherlands (KEMAI, Norway (NCS), Poland{PCBCl, Portugal (APCERI, 
Singapore (PSB), Slovenia ISIQ), Spain (AENOR), Switzerland (SOS) 

2.1SO/IEC Guide 34-2000 "General Requirements for the COmpete#C8 of Reference Material Producers" - Reference Materials 
Production - Accredited A2LA Certificate 883.02 
3.ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accreditad A2LA Certificate 883.01 

5.1 OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
6.1 UCFR2 1 - Nuclear Regulatory Commission - Reporting Def acts and Non-Compliance 
Please contact our Quality Assurance Departmant for further information and copies of documents pertaining to  our Quality 
Standard certifications. 

4.MlL-STO-46662A 

STABILITY1 WIRATION DOCUMENTATIO N 

Shelf Life -1-3 ProPerIv stored and D ackaned standard wilt remain within the specified uncertaintv, Shelf 
life is affected by chemical stability and transpiration issues. Inorganic Ventures' Standard Solutions are chemically stable 
indefinitely, Transpiration loss is linear with time and limits the time a standard can be used with confidence. The smaller the 
bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the shelf life of our 500 mL bottle is 4 
years and the shelf life of our 126 mL bottle is 21 months. 

Expiration Date -Be date after which a standard solution should not be used, A one year expiration date is recommended by 
most state and federal regulatory agencies. Transpiration issues and repeated use of solutions over a one year period may 
adversely affect the integrity of the standard. 

PACKAGING OOCUh@NTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pm filter and in-house procedure IV- 
PACK-001 is used to clean all bottles. Contact us for technical information relating to contamination issues in packaging 
materials. 

GUSSWARE CALIBRATION 
In-house procedure 3-QC-002 is used to caiibrate ail Class A- Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

BALANCE C&ISRA?IO N 
All balances are checked daily using in-house procedure number 6-IMM-001. The weights used for testing are annually 
compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (NIST). The NIST Traceability numbers are 4283598 and 454678. The NIST test number is 822/260017-98. 

Afl analytical balances are catibrated every 4 months by Gehart Scale Corp, of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NET / NVLAP accredited calibration lab. The 
NJST test number is 822/260017-8. 

THERMQMET ER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST Monograph 150 using NlST Test 
Noa. and Std Nos.: 769543, 21 7368/769543, 21 7368~14452,  176240/P14452, 176240. The in-house procedure No. is 
2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 ere traceable to NlST 
ldentificatlon Nos. 92564, 119016,471047 and NlST test report Nos. 81 1/258522, 81 1/2557078, and 236090. 

TECHNICAI SUPPOR 7 
All customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-569-6799 INT'L 1-732-901-1 900 FAX 1-732-901 -1 903 E-MAIL Wtech@ivstandards.com 

-2- 

mailto:Wtech@ivstandards.com


010408 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsales@ivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-9Q1-1900 fax: 732-901-1903 0 c e r t i f i c a t e  of a n a l y s i s  

I .O Inorganic Ventures 1 IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manuhcturer: 
Certificate #883-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 {Reference Materials - Contents of certificates 
and labe@), IS0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisid Principles." 

DESCRIPTION Of CRM Custom-Grade 1000 pglmL Arsenic In 1.4% (abs) HN03 2.0 

Catalog Number: 

Starting Material: POtYCRYSTALtNE LUMP 
Starting Material Purity (%): 99.998994 
Starting Materia! Lot No 

W A S 1  -1, CGASI-2, and CGASl -5 
Lot Number: ~ ~ ~ ~ 0 2 0 2 2  

231 15 
Matrix: I .4% (abs) HN03 .jf.:;Iy ,-,,5ir+::;l%j 13 a 

..... -., ... WiQf.Q!k-,- -- .-. .... ....._ " _ _  __ _ _  .... ..,C?&hS ,!&iX6... ,,:%=&. .... 
.................... .eu .i3Q#Q!L .-,. .... --. ..... -.. ..... -- 

Certified Concentration: 1014 f 3 VglrnL . --' .. --,-. .*33 I ......... .... Vi-J ... "_ F.5.3 3 3 1  .............. 

3.0 CERTlFlED VALUES AND UNCERTAINTIES 
I p..; i,,) I.< 1';. $I 

Certified Density: 1.012 @mi.. (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 
calculatton of the certified value and the uncertainty: 
Certified V a b  = a (sa= m 

n h= indwidual resu(ts 
n = nurrbet d me;;rsuremnts 
ES = The sumtPation d all igrdfiiartt &imted errors 
(Most c o r n  am the wasfrominstrurrerttal m w m ,  
weighing, dilutionto vokrwe, mi the fixed arm rewrted on! hG 
M8T 93.4 cwtiiicate of mlysis.) 

Uncertainty (2) =J@rsiw 
@I" 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of 8 measurement or the value of a standard whereby It can be related to stated references, usually 
national or International standards, through an unbroken chain of comparisons all having staled uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6,lO) 
3 This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each certified Value are 
reported, taking into a c c m t  the SRM uncertainty error and the measurement, weighlng and voIume dilution errors. 

4.1 Assay Method #I 10d4 f 3 UglrnL {Avg 2 runs} 
ICP Assay NIST SRM 3103a Lot Number: 891003 

Gravimetric NlST SRM Lot Number: See Sec. 4 2  
Assay Wthod #Z 1008 pglrnL 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-1MM-001. The weights 
used for testing we annualty compared to Gemart Scaie Corporation's master weights and ate traceaMe to the Natlma! 
Institute of Standards and Technoiogy (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by GeWrt Scale Cup. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NET I NVLAP accredited calibration lab. The NlST test number Is 822L26Q017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determlnatim of the Rnal densities are calibrated YS standard 
thermometer No. 903-2680 which was certified in accordance with the pracedures outlined by ASTM E7787 and NIST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452,176240/P14452, 176240. fhe 
in-house procedure No. b 2-QC-001.Themmeters which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NiST Identincation Nos. 92564, 119016,471047 and NET 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 
Custorn-Grade sdutions are tested for trace metallic impurities by Axbl 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-Fllter Is 99.9985% efficient for the removal of particles down to 0.3 ym. 

I 0 AI 0.00038 

- 0 Sb < 0,01000 

2 As 

M Ba c 0.02660 

- M Be 0.00133 

- M E3i c: 0,00106 

p 8 c 0.01200 

- M Cd c 0.00798 

I 0 Ca 0.00189 

- M Ce e 0.01330 

- M Cs 0.00080 

- M Cr < 0.01330 

- M Co c 0.00798 

- M Cu e 0.01596 
M - Checked by ICP-MS 

M Dy c 0.01596 

M Er c 0.03330 

I M Eu < 0.00798 

M Gd +; 0.00266 

- M Ga 0.00266 

- 

- 

M Ge c O.Oq596 .+. 

- M Au < 0.00798 

I Iw Hf 0.00532 

M HO C 0,00133 

M In c 0.02660 

M Ir 0.01330 

0 Fe 0.00110 

- 
I 

- 
- 
- M La < 0.00133 

M Pb C 0,00798 - 
0 - Checked by ICP-OES 

- 0 l l  0.00009 

- M Lu 0.00106 

9 Mg 0.00009 

- 0 Mn < O.ooOo3 

- 0 Hg < 0.01200 

- M Mo 0.00532 

- M Nd < 0.00532 

M Ni < 0.02128 

- 0 Nb 0,00200 

- 
I n Os 

M Pd C 0.01330 - 
I 0 P < 0,00280 

M Pt < 0.00532 

p 0.00t32 
i - Spectral tnterference 

M Pr < 0.00080 

2 Re < 0.01OOO 

M Rh 0.00266 

M Rb c 0.00260 

M Ru 0.00532 

I M Sm 0.00286 

M Sc < 0.02660 

- M Se < 0.02128 

0 Si 0.00415 

- 

- 
- 
I 

- 

- 
!vJ Ag 0.00532 

- 0 Na 0.00159 

- M Sr < 0.00133 

0 s 0.02500 

M Ta e 0.01862 
n - Not Checked For 

- 
- 

6.0 INTENDED USE 
For the calibration of snatytical lnstrvments including but not limlted 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 meetion coefficients 
For detection limit and linearity studies 
For addlttonal intended uses, contact IV TecRnlcal Staff 

M Te c 0.07978 

- M 7% 0.00080 

c M TI 0.00266 

- M Th < 0.00266 

- M Tm 0.00106 

- 0 Sn 0.00#9 

- M Ti 0.13297 

I M W < 0.02660 

c 

a M U c 0.00532 - 
M V 0.00532 

- M Yb c 0.00266 

- 

- M Y e 0.10638 

- 0 Zn 0.00057 

M Zr < 0,01330 - 
s - Sdutlon Standard Element 
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7.0 lNSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 
10.0 QUALITY STANDARD DOCUMENTATlON 

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

k!OMOGENE!T"Y - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 $001 :2000 Quality Management System Registration - QMI Certificate Number 040105 
Recognized by: 
Registrar Accredltatlon Board (ANSI-WB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entldad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI). Wong Kong (WKQAA), 
Columbia (ICONTEC), Czech RepuMlc (CQS), Denmark OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary {MSZT), Ireland (NSAI), Israel (SII). Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS). 
Poland(PCBC), Portugal (APCER , Singapore (PSS), Slovenia (SIQ), Spain (%NOR), S$tzerland (SQS) 

- Chemical Testing - Accredited A2U Certificate Number 863.01 
40.2 ISOIIEC 17025 9 4999 "General aequlrernentr for the Competence of Testing and Calrbratlon" 

10.3 ISOIIEC Guide 34 - 2000 "General Requlrements for the Competence of Reference Nlaterlal Producers" - Reference Materials Productlon - Accredtted A2LA CertMcate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australla (NATA), Austria {BmwA), Belgium (BELTEST) (BKO-O3E), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HWS, Ireland (NAB), Ita& (SIT) 
(SINAL), Japan {JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Nomy (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden {SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 lOCFR50 Appendix B - Nuclear Regulatory Commimlon - Domestic tlcensing of Production and Utflization Facilities 

10.5 10CFRz-l - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.8 MIL-STD45662A (ObsoistdObserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALID1N 010411 

11.1 1V Shelf Life - The period of time during which the concentration of the analyte(s) in a propady packaged, unopened, and 
unused standard stored under envirmrnentat~ contrdled and monitored conditions will remain within ?he specified uncertainty 
range. Shelf life is limited primarily by transptration (loss of water from the sdution) and infrequently, by &mica! instability. 
Transpiration studies (P-SPO?OZO) of chemically-stable solutions perfwmed at lnwganlc Ventures I IV Labs indicate a CRM 
shelf-llfe of four years for solutions packaged in W m L  low density polyethylene bottles, When stored under special conditions 
that minimize transpiration and instability, the shelf He can be extended past this limit. 

11.2 Expiratkm bate - The date after which a CRM should not be wed. Routine laboratory use of 3 CRM increases transpiration 
losses and the chance of cmtarnlnation which affect the integdty of the CRM and limit its useful life. 
inorganic Ventures / IV Labs concurs with state and federal tegutatory agencies' recommendatlons that solution standards be 
assigned a one-year expiration date. 

Certification Date: May 01' 2003 

12.0 NAM€S AND SIGNATURES OF CERTIFYING OFFICERS 

a 
Certificate Prepared By: John Struthers, QA Administrative Assistant 

&lrdmA+- &- 
Cefilficate Approved BY: 

Certifysng Officer: 

Katalin Le, QC Supewisor 

Paul Gaines, Chemist, Senior Technicai Director 



i n o r g a n i c  v e n t u r e s  1 i v 0 1 1 ~ ~  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: Ivsales@vstandards.com wsbsite: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 9 fax: 732-907-1903 

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

Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies} are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisicat Principles." 

W ~ f C P -  
U z .3, ;> z> 

~ . " : - i ' ~  
Z l + ~ F O  

= z  2 :? 3 ,3 

DESCRIPTION OF CRM Custom-Grade 1000 pglrnL Lead in 0.35% (abs) HMOs 1 3 X . m ~  
fpl I - 4  

t r m m  C iT r 
. = m  

Pb( NO3)2 ' I i i  LT) 

1-7, 
Li ,. 

l z Z t 2 Z  
2.0 

@ m 2 ii i . 7  CGPB1-1, CGPBI-2, and CGPBI-5 w G ! T <  Catalog Number: 
Lot Number: 
Starting Material: 
Starting Material Purity (Oh): 99,999974 
Starting Material Lot No 
Matrix: 

W-PBCEI 14 " 

221 50 
0.35% (abs) HN03 

3.0 CERTIFIED VALUES AND LfNCERTAlNTfES 

Certified Concentration: 

Certified Density: 

1006 k 2 pg/ml 

1.002 glmL (measured at 22" C) 
i ! ! !  

The Certified Value Is the wet assay value. The following equations are used in the calculations of the certified value and the 
uncertainty: 
Certified Valw 0 = 

Uncertainty (k) = 2llmrWR 

Q =  mean 

n = nmber of mssu~mnts 
88 = Thesumnation d all signifcant estiwated erms 
(Most c m n  arethe errarsfrominstrurrental masuremnt, 
weighing, dilution to volume, a d  the fixed erra repwted on t he 
MST Wbl certificate of analysis.) 

n xI = iWiidual results 

O'n 

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

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
o *Property of the result of a measurement or the value of a standard whereby li can be related to stated references, usually 
national or international standards, through an unbroken chain of cornpadsons all havlng stated uncertalntIes.* (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
3 This IV product is Traceable to NlST via direct cornpartson to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, welghlng and volume dilution errors. 

4.1 Assay Method #l IO05 f: 2 pglmt. 

1006 f 2 yg/mL 
EDTA NET SRM 928 tot Number: 880710 

ICP Assay NET SRM 3128 Lot Number: 991504 

Assay Method #2 

mailto:Ivsales@vstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-1MM-001. The weights 
used for testing are annually compared to Gemart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technobgy (NET). The NIST Traceabiiity numbers are 692476 - Class t and 692476A - Class 2. 
The NIST test number is 822/260017-98. All analytical balances are cabrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calitxation lab. The NlSf test number is 022/260017-98. e 
THERMOMETER CALIBRATION - The themmeters used in the determlnatlon of the final densities ate calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures ouHined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,2173681769543,2?7368/Pt4452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001.Thermometeffi which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST IdenMcation Nos. 92564,119016,471047 and NET test report Nos. 811/258522,811/2557078, and 235090. 

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

5 0  TRACE METAtLfC IMPURITIES (TMI) DETERMINED BY ICP/h'lS AND ICP-OES IN pg/mL 
Custom-Grade soiutions are tested for trace metallic impurlties by Axial ICP-OES and CP-MS. The result from the most sensitive 
methad for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-filtered Clean Room. An 
ULPA-Fllter Is 99.9985% efficlent for the removal of particles down to 0.3 pm. 

- 0 AI e 0.00270 

- M Sb < 0.00099 

- M AS < 0.01989 

- M Ba e 0.01989 

- M Be < 0.00099 

- 0 Bi e 0.02000 

- 0 8 < 0.04000 

- M Cd G 0.00597 

- 0 Ca 0.00009 

- M Ce < 0.00994 

- M CS 0.00060 

M Cr < 0.00994 

- M Co c 0.00597 

- M Cu < 0.01193 
M - Checked by ICP-MS 

g Oy c 0.01193 

M Er < 0.00994 

- M Eu 0.00597 

- 

- M Gd c 0.00199 

- M Ga 0.00199 

- M Ge 0.01193 

- M Au c 0.00597 

M ttf < 0.00398 

- M Ho < 0,00099 

c M In c 0.01989 

- M Ir < 0.00994 

c 0 Fe 0.00011 

- M La 0.00099 

- 

Pb 

I 0 Li e 0.00002 

M Lu < 0.00080 

9 Mg 0.00008 

- M Mn e 0.00795 

p Hg 0.01500 

- M Mo G 0.00398 

- M Nd < 0.00398 

M NI 0.01591 - 
- M Nb 7 0.00099 

os 

c- M Pd < 0.00994 

- 0 P < 0.00500 

M Pt 0.00398 - 
.". 0 K 0.00180 

0 - Checked by ICP-OES I - Spectral Interference 

- M Pr -= 0.00060 
- M Re < 0.00199 

1 0 Rh < 0.00900 

M Rb < 0.00199 

- M Ru e 0.00398 

- M Sm < 0.00199 

,-.. M Sc < 0.01989 

I M Se < 0,02591 

0 SI +: 0.00340 

- M Ag < 0.00398 

- 0 Na c 0.00600 

- M Sr < 0.00099 

- 

- 

- 0 s < 0.10000 

c M Ta < 0.01392 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analyllcal methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detectfon limit and linearity studles 
For additional intended uses, contact 1V Technical Staff 

- M Te < 0.05965 

- M Tb < 0,00060 

0 TI 0.00130 - 
- M Th -C 0.00199 

- M Tm < 0.00080 

- M Sn e 0.00994 

- M Ti c 0.09942 

- M W < 0.01989 

- M U < 0.00398 

- M V < 0.00398 

- M Yb < 0,00199 

- M Y 0.07954 

I M Zn c 0.03977 

- M zr < 0.00994 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

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

9.0 HOMOGENEl?'Y - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration QMl Certificate Number 010105 
Recognlxed by: 
Registrar Accreditatlon 8oard (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 (ICOMEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ECOT), 
Hungary (MSZT), Ireland [NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
PolandIPCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 fSO/IEC 17025 - 1999 "General Requirements for the Competence of Testing and Ce!lbratlon" - Chemical Testing -Accredited A2LA Certificate Number 883.02 

40.3 JSOllEC Guide 34 - 2000 "General Requfrements f w  the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
APIA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) @KO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JA8) (JNtA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (iANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINELAS), Spain (ENAC), Sweden (SWEDAC), Swltzerland (SAS), United Kingdom (UWS) 
and United States (NVLAP) (ICBO ES) 

10.4 qOCFR50 Appendix 8 - Nuclear Regulatory Commlssion - Domestic Licensing of Production and Utilization Facilities 

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

10.6 NllLSTD45662A (ObsoietelQbsewed) 
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I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analytefs) 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 prlmariiy by transpiration (loss of water from the solution) and infrequently, by chemld i nstablllty. 
Transpiration studies (P-SPO1020) of chemicalty-stable solutions performed at lnwganic Ventures / IV Labs Indica te a CRM 
shelf-itfe of four years for solutions packaged in 500-ml low density polyethylene bottles. When stored under speEial 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. Routlne laboratory use of a CRM increases tianspjration 
fosses and the chance of contamination which affect the integrity of the CRM and llrnlt Its useful Me. 
inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

12.0 NAMES AND SiGNATURES OF CERTIFYING OFFICERS 
CwtlfiCate Prepared By: JoAnn Struthsrs, QA Admlnlstratlve Assistant 

Certifying OfRcer: Pau t Gaines, Chemist, Senior Techntcal Director 



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

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsalesQivstand~rds.com website: www.ivstandards.com 0 C e r e j f i ~ a t e  o f  a"3 iy -s - i~ -  

1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertaintyy(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0  Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRlPTION OF CRM Custom-Grade I000 Vglml, Antlrnony in 0.7% ( a b )  HN03 I 3% Tartaric Acid 

Catalog Number: 

Lot Number: W-SB02078 
Starting Material: Sb shot 
Starting Material Purity (YO): 9g.98~188 
Starting Material Lot No ~ 1 7 ~ 4  
Matrix: 

CGSB1-1 CGSBI-2 and CGS81-5 

0.7% (abs) HN03 / 3% Tartaric Acid 

CERTIFIED VALCI ES AND UNC ERTAl NTl ES 

Certified Concentration: IO05 f 2 vgfml 

Certified Density: 1.019 g/mL (measured at 22" C) 

The Certlfled 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: 
CertKied Value 0 = Q =  mean 

n =  n u r r b E t r o l f m t s  
08 = The a#mr;ltiwr d ali Signgkatd @&imted 8rms 
(Most c m  a m t h  errorsfromlnstrurrwrtal maammni, 
weighing, dfulionto v o l m ,  and the fixed aru reported onthe 
N1sT cutlfkate ofmabds.] 

n XI = muua m M s  

w Uncertainly (9 = 21&!r~~'n'~ 

TRACW1LlTY TU NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the m u t t  of a measurement OT the value of a standard whereby I? can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 8.10) 
E This IV produd is Traceable to NlST via direct comparison to NST SMs.  The uncertainties for  each certified value are 
reported, taking inlo account the SRM uncertainty error end the measurement, wlghing and volume dilution errors. 

4.1 Assay Method #3 1005 f 2 pgImL (Avg 2 runs) 
ICP Assay NlST SRM 3102a Lot Number: 990707 

Gravimetric NET SRM tot  Numkr: See Sec. 4.2 
Asgay Mefhod #2 I000 pglmL 

http://www.ivstandards.com


4.2 

4.3 

4.4 

010417 
BALANCE CALIBRATION - All batances are checked daily using in-house procedure number GIMIM401. The weights 
used for testing are annually compared to Garhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class f and 632476A - Ctass 2. 
The NlST test number is 822Q60017-98. All analytical balances are calibrated every 4 months by Gemart Smb Carp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab, The NlST test number is 8221260017-98. 0 
THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are callbrated vs standard 
thermometer No. 903-2680 which was certifw in accordance wfth the procedures outlined by ASTM €37-87 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368U69543,217368/P14452,176240/Pf4452,176240. The 
in-house procedure No. b 2-QC-0Ol.Themometers which are not calibrated ug standard thermometer No. 903-2680 are 
traceable to NlST ldentffication Nos. 92564, 1l9016,471047 and NIST test report Nos. 81 IM58522,81 V2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate af1 Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

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

0 - Checked by ICP-OES i - Spectral interference 

M Pr < o.wo30 
M Re < 0.00099 

M Rh 0.00099 

M Rb e 0.00099 

M Ru < 0.00199 

M sfn 0.00099 

Q SC c 0,00010 

M Se < 0.49711 

8 si 0.00502 

M As < 0,00199 

Na 0.00362 

M Sr < 0.00050 

i s  
h!! Ta < 0.00696 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical fnstruments tncludtng but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFM, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Working reference samples' 
For interference studies and the determination of correction wt3ffiM'lts 
For detection limit and linearity studies 
For additional intended W, contad IV Technical Staff 

M u 0.00199 @ 

hd y 0.03977 

- 0 Zn 0.00141 

M < 0.00497 
s - Solutjon Standard Element 



010418 
7.0 

8.0 
9.0 

0.0 

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

H M R D O U S  INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

HOMOGENEITY - I l l is  solution was mixed according to procedure tV-MPNl-004 and is guaranteed io be homogeneous. 

QUALITY STANDARR DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.8 

10.6 

IS0 9001:2000 Quality Management System Registration - QMI Csrtlflcate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entiad Mexicsna de Acreditacton, a.c.(EhtlA) 
Members o f M  ' N e o :  
Argentina ([RAM), Austrafta (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canade (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), Denmark (OS), Finland (SFS), France (AFAQ), Germany (WS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSCU), Israel {SI!), Italy (CISQ), Japan (JQA), Korea (KSA-CIA), Netherlands (KEN),  Notway (NCS), 
Poland PCBC), Portu al (APCER) Singapore (PSBj, Slovenla (SIQ), Spain (AENOR) Svitzerlsnd (SQS) 
ISOIIE& 17025 - 199$?11Genetel dequtrements for the Comptence of Testing and' Calibration" - Chemlcal Testing - Accredited A2LA Certllicate Number 883.03 

ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A 2 U  Certifscate Number 883.02 
A2LA Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BmwA), BeEgliim (BELTEST) (BKO-OEE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark ( D A W ) ,  Finland (FINAS), France (COFRAC), Genany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (LA=), Norway (NA), 
Portugal (IPQ), Singapore (SACSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVMP) (ICBO ES) 

1OCFRSO Appendix B - Nuclear Regulatory Commission - Oomestlc Llcenslng of Production and Utilization Facilities 

'?OCFRZI Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 



010419 
‘l1 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

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

I 1  -2 Expiration Date - The date after which a CRM should not be used. R o h s  laboratory use of a CRM increases transpiration 
lasses and the chance of contamination which effect the integrity of the CRM and tmit its useful life. 
Inorganic Ventures I N Labs concurs with state and federal regulatory agencies’ tecommendations that solution standards be 
assigned a one-per expiration date. 

Certification Date: July 23, 2003 

Expiration Date: 
t ,: !: 
& . . -  

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Cfwtifying Officer: Paul Gaines, Chemlst, Senlor Technical Director 



1310420 
i n s r g a n l c  v e n t u r e s  1 i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 9 732-901-1900 fax: 732-901-1903 

e-mail: ivsales8ivstandards.com website: www.ivstmdards.com 

cert i f tcate  of a n a l y s i s  
1 .o 

2.5 

3,o 

4 .o 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the cedifted value(s) and uncertainty(ies) are 
determined in accordance with !SO Guide 31 -2000 (Reference Materials - Contents of certificates 
and labsl(s), IS0 Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” 
and IS0 Guide 35-1 989 “Certification of Reference Materials - General and Statisical Principles.” 

DESCRIPTION Of  CRM Custom-Grade q000 pglmL Selenium in 1.4% (abs) HNOJ 

Certified Concentration: q005 f 2 yglml 

Certified Density: 1.009 g/mL (measured at 22” C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
Wified V a b  = g& o= mal 

n xI = indw iduai msults 
n = rtuwbw of m a m n t s  
ES = The swmtatkn 13 all signifkant estiwated e m s  
(Most c m n  are the masfrominstrumt$al masuremwt, 
weighing, dlknlon to volwre, ad theflxed erra reported on t he 
NlST EFM certificate d mnalfsis.) 

Uncertainty ($I = 21krsrRia 
0’“ 

TRACEABIUTY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
cl ”Property of the result of a measurement or the value of 8 standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
D This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking lnto account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 1005 j: 2 pg/mL (Avg 2 runs) 
ICP Assay NET SRM 3149 Lot Number: 992105 

Assay Method #2 4004 pg/mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

http://ivsales8ivstandards.com
http://www.ivstmdards.com


4.2 

4.3 

4.4 

,QJ,,0421 BALANCE CALIBRATION - All batances are checked daify using in-house procedure number 6-1 1. 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 N1ST Traceability numbers are 692476 - CIass 1 and 692476A - Class 2. 
The NIST test number is 822126001 7-98. All analytical balances are calibrated every 4 months by Gerfiart Scale Carp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weght set. These weights are tested 
annually by a NlST / NVLAP accredited calibratlon 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 NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368ff 89543,2l7368lP14452, 17624O/P14452, 176240. The 
in-house procedure No. is 2-QC-001 ,Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564, 1f9016.471047 and NIST test report Nos. 81 1/258522,8? 1/2557078, and 236090. 

GLASSWARE CALIBRATJON - 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 1CP-OES IN P g h L  
Custom-Grade solutions are tested for tram 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 WLPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

0 - Checked by ICP-OES i - Spectral Interference 

&! Pr < 0.00060 

0 Re < 0.00900 

4 Rh 0.00199 

M Rb 0.00199 

0 Ru < 0.00700 

!!4 Sm < 0.00199 

!!d S C  < 0.01994 

- S Se 

- 0 si r: 0.00300 

A9 < 0.00399 

- 0 Na 0.00402 

nn Sf 0.00100 

a s < O.Mo00 

l'a 0.01396 
n - Not Checked For 

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

bd Te 0.05982 

!k!! Tb < 0.00060 

M TI e 0.00199 

L M Th c 0,00199 

!?!? Tm < 0.00080 

!!4? Sn < 0.00997 

M Ti 0.09969 

- M W < 0.01994 

- M u 0.00399 

- M v < 0.00399 

hR Yb c 0.00199 

.-". y 0.07976 

c M Zn 0.00400 

c 0 Zr 0.00005 

s - Solution Standard Element 



010422 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERiAL ' 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATlON 

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

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

40.3 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010106 
Rec og d ze d 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 C e r t i f i m  N etwork: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter} , Brazil (FCAV), Canada (QUI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), treland (NSAI}, Israel {Sit), ttaty (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCEC), Portu a1 (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materiafs Production - Accredited A2 lA  Certificate Number 883.02 
ASLA Mutual Recognition Agrement 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 (SlT) 
(SINAL), Japan (JAB) (JNLA), Repubtic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICE30 ES) 

10.4 IOCFRSO Appendix B - Nuciear Regulatory Commission 
- Domestic Llcensing of Production and Utilization Facilities 

10.2 ISOIIE& 17025 - 19d"GeneraI Requirements for the Competence of Testmg and Calibration" 

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

10.6 MlL-StD45662A (ObsotetdQbserved) 



060423 I 1  -0 DATE OF CERTIFICATION AND PERIOD OF VALlOiTY 

11.1 N Shelf Llfe - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / 1V labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene battles. When stored under special conditions 
that minimize transpiration and instability, the sheif life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM shouid not be used. Routine laboratory use of a C W  increases transpiration 
losses and the chance of contamination wbich 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 23, 2004 

Expiration Date: OlS2005 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Offlcer: Paul Gaines, Chemist, Senior Technical Director 



0 I. 0 4 2 4 
i n o r g a n i c  v e n t u r e s  1 i v  l a b s  

195 lehigh avenue, suite 4, iakewood, nj 08701 usa 

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

c e r t i f i c a t e  of a n a l y s i s  
1 .u 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0  Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value($) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and labei(s). IS0 Guide 34-2000 “Quarity System Guidelines for the Production of Reference Materials,” 
and IS0 Guide 35-1 989 “Certification of Reference Materials - General and Statisid Principles.” 

DESCRIPTION OF CRM Custom-Grade I000 yglmL Thallium in 0.5% (abs) HNO3 

Catalog Number: 

Starting Material: TLN03 
Starting Material Purity (%): 99.996539 

CGTLI-1, CGTLI-2, and CGTLI-5 
Lot Number: W-QTL01094 

Starting Material Lot No 22928 
Matrix: 0.5% (abs) MN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: I O Q I  1 4 pg/mi 
Certified Density: .002 glmL (measured at 22” C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
Certified Value 0 = 

Uncertainty (2) 2tk!xslM1n 

Ql= nlml 

n = numer of mmmts  
I S  = The sumrratian d all significant ediweted errors 
(Most c o r n  are the errarsfrom instrlarentai meweme& 
weigh&, dlMlon to volum, and It-# fixed alar repaled on the 
M I X  SFZlw wWlcate d analysis.) 

n xI= Widwl resuits 

Wrn 

TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 ”Property of the result of a measurement or the value of 8 standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of cornparisms all having stated uncertainties.” (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
13 This IV product is ?raceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1003 k 4 pglmL (Avg 2 runs) 
ICP Assay NtST SRM 3158 Lot Number: 993012 

Assay Method #2 1000 pg1mL 
Gravimetric N1ST SRM Lot Number: See Sec. 4.2 

http://ivsalesQivstandards.com
http://www.ivstandards.com


010425 
4.2 

4.3 

4.4 

BALANCE CAtlBRATlON - All balances are checked daily using in-house procedure number 6-1MM-001. The weights 
used for testing are annualry compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Tecbnoiogy (NIST). The NIST Traceability numbers am 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 batances am calibrated with a class 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NIST test number is 822/280017-98. 

THERMOMETER CALBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outtined by ASTM E77437 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543~ 217368/P14452, 176240/P14452,176240, The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119056,471047 and NET test report Nos. 81 11258522, 81112557078, and 236090. 

a 

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

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

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

wed Clean Room. An 

!k! Zr < 0.00500 
s - Solution Standard Element 

For the caiibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and M=P 
For the validation of analyticai 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 Technicat Staff 



010426 
7.0 1NSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HMARDOUS lNFORMATlON - Please refer to the  enclosed Materia4 Saftey Data sheet for information regarding this CRM. 

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

10.1 I S 0  9001:2000 Quality Management System Reglstration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAf3) 
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), Betgium {Avinter) , Brazil (FCAV). Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICOMEC), Czech Republic (Cas), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS}, Greece (€LOT), 
Hungary (MSZT), Ireland (NSA!), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Potand(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SKI), Spain (AENOR), Switzerland (SQS) 

10.2 ISOllEC 17025 - 1999 "General Requirements for ?he Competence of Testing and Calibration" - Chemical Testing - Accredited A2L.A Certificate Number 883.01 

' 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A 2 U  Certificate Number 883.02 
AZLA Mutuaf Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA}, Belgium (BELTEST) (8KO-OBE), Canada (SCC), Chinese Taipei {CNIA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFFWC), Germany (OAR), Hong Kong (WWS, Ireiand (NAB), ttaly (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 (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 I OCFR60 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilltles 

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

90.6 MiL-STD-46662A { Obsolete10bserved) 



9 ‘t .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010427 

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 specifmd uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water horn the solution) and infrequently, by chemical instabilrty. 
Transpiration studies (P-SPO1 020) of chemically-stable solutions performed at Inorganic Ventures 1 IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL b w  density polyethylene bottles. When stored under special conditions 
that minimize transpiration 8nd 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 oneyear expiration date. 

Certification Date: December 09,2003 

Expiration Date: 
‘ 112Q05 

12.0 NAMES AND SIGNATURES OF CERflFYING OFFICERS 
Certificate Prepared By: Debbie Newman, Production Manager 

CerUficate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul G8iness, Chemist, Senior Technical Director 



010428 
CnorganZc v e n t u r e s  1 iiv l a b s  

'195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

e-rnail: ivsales@ivstandards.com 0 website: ww.ivstandards.com 
phone: 800-669-6799 732-901-1900 f a :  732-901-1903 

c e r t i f k a t e  of a n a l y s i s  
Inorganic Ventures I RI Labs is an S O  Guide 34.2000 CerUffed Reference Material (CRM) Manufacturer: 
C e t i i e  -42, 7he certificate js designed and the certified value(s) and uncertaintyies) are 
determined in accordance with 150 Guide 31-2000 (Reference Materials - Contents Qf cemcates and label(s), 
I S 0  Guide 34-2000 "Qudlty System Guidelines for the Production of Reference Materials, " and I S 0  Guide 35-7989 
"CertMcation of Reference Materials - General and Satisical Principles. " 

1.0 

1.0 

4.0 

OESCRlPTfON OF CRM Custom-Grade 1000 pglmL Boron In HzO 

The Certified Value ts the instrument analysis value, The following equations are used in the calcuiatlon of the certlfled value and 
the uncertainty: 
(=erWii V a l e  0 = 

Uncertainty (9 =JfWMla 

n 

sigufiiarrt estimded e m  
sfrwninsfrunerdal mew- 
, #Id the flxed errcr reportsd on t he 

@Iia 

TRACEABILITY TO NlST AN ENT METHODS 
IJ 'Property of the result of a measure 8 related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6-10) 
c3 This IV product is Traceable to NlST via direct comparison io NlST SRMs. The uncertainties for each cerbified value are 
reported. taking into account the SRM uncertainty enor and the measurement, weighing and volume dllution emw. 

4.1 

of 8 standard where 

Assay Method #1 999 f 2 pglml (Avg 2 runs) 
ICP Assay NlST SRM 3107 Lot Number: 991907 

mailto:ivsales@ivstandards.com
http://ww.ivstandards.com
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4.2 BALANCE CAtlBRAnON - AI1 balances are checked dally using in-house procedure number 6-IMM-001. The welghb 

used for testing are annually cornpafed to W a r t  Scale Corporation's master weights and are traceable to the ffational 
lnstttute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NET test number is 8221260017-98. All analytlcal balances are calibrated every 4 months by Gemart Scale Corp. of 
Swth Arnbuy. 7118 balances are calibrated with a ciass 1 andlor class 2 analflcal weight set. These weights are tested 
aflnuaily by a NIST 1 NVLAP accredited Falibration lab. The NlST test number is 522(260017-98, a 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determlnatlon of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was cartifled in accordance with the procedures wtlined by ASTM €77-87 and NET 
hbwgraph 150 udng NIST Test Nos. and Std Nos,: 769!j43,217368f169543,217358/p94452,176240/5314452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers whlch are not calibrated vs standard thermometer No. 903-2680 are 
traceable b NlSl ldentffication Nos. 92564,119016,471047 and NET @st report Nos, 811/258522,811/2557078, and 236090. 

4.4 

TRACE MFTALLIC IMPURITIES (TM!) DETERMINED BY ICPNS AND ICP-OES IN pglrnl 
Cusiom-Grade sokrtions are tested for trace metallic Impurities by Axlal ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is repocted below. Solutions tested by ICP-MS wem analyzed In an ULPA-Filtered Clean Room. An 
ULFA-Filter Is 99.9985% efficient for the removal of particles down to 0.3 Dm. 

GLASSWARE CALlBRATlON - In-house procedure 34%-002 is used to calibrate all Class A Glassware used in the 
manufachm and quality control of Custam Grade Standards. 

5.0 

- 0 AI O.oOo90 

c M Sb O.oOo50 

d M A3 0.01000 

- 0 Ba c: 0.00010 

- 0 Be e 0.00017 

I M 8i 0.00040 

9 8  

c M Cd < 0.00300 

- 0 Ca < 0.00007 

L 0 Ce e 0.00300 

I M cs c 0.00030 

L M cr 0.00500 

0 co c 0.00110 

- M Cu c 0.00800 
M - Checked by ICP-MS 

y Dy < 0.00600 

- M Er 5 0.005W 

I M Eu 0.00300 

- M Gd < 0.00100 

Q Ga < 0.00160 

- M Ge C 0.00600 

- M Au 0.00300 

bJ Hf 0.00200 

- M HO 4 0.00050 

I M In 0.01OOO 

- M Ir c 0.00500 

- 0 Fe 0.00110 

M La < O.OO050 

- M Pb < 0.00300 

0 - Checked by tCP-OES 

0 Li c 0.oooo2 

M Lu C 0.00040 

0 Mg e O.ooOU6 

0 Mn O.ooOo2 

c 0 Hg C 0.01500 

- M Mo e 0.00200 

M Nd < 0.00200 

Q Ni e 0.00230 

- M Nb 4 0.90050 

- 
- 
- 

- 

! o s  
M Pd 5 0.00500 

0 P c 0.00250 - 
- FA Pt -x 0.00200 

- 0 K e 0.00300 

i - Spectral Interference 

- M Pr e 0.00030 

Re 0.00100 

M Rh e 0.00100 

- M Rb K 0.0bIO 
- 

- M Ru < 0.00200 

- M Sm < 0.00t00 

0 sc < 0.00002 

I 0 se 0.00620 

- 

c 0 Si 0.00067 

- M Ag c 0.00200 

0 Na e 0.00010 

- M Sr c 0.00050 

- 
- 0 s < 0.1Oooo 

- M Ta e 0.00700 

n - Not Checked For 

6.0 INYENUED USE 
For the calibratian of analytical lnstntments lnduding but nat limited to the fottowing: 

Fw the validation of analytical methods 
For the preparation of 'Wrklng reference samples" 
For interference studies and the detemdnaticm of correction coefAcients 
For detection limit and linearity studies 
For addttlonal Intended uses, contact IV Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and UCP 

M f e  < 0.03000 

M Tb < 0.00030 

M T! K 0.00100 

M Th < 0.00100 

- 
- 
- 
- 
- M Trn 0 . O W  

- M Sn < 0.00500 

- M m < 0.05000 

M W 0.01O00 
c 

M U < 0.00200 

0 v < 0,00083 

- 

- M Yb e Q,00100 

M Y 0.04000 

- 0 Zn < O.OOO29 

- M Zr C 0.00500 

s - Sdution Standard Element 

- 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 HWRDOUS INFORMATION - Please refer to the enclosed Material Saftey Dab sheet for Information regarding this CRM. 

9.0 

10.0 QUALfTY STANDARD DOCUMENTATION 
HOMOGENEITY - This solution was mixed acwrding to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 

40.1 IS0 9001:2000 Quality Management System Registratlon - QM1 Certificate Number 010105 
Recqplzed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacian, a.c.(EM) 
Members of IQ Net International Certlflcation Network: 
Argentina (RAM), Australia (QAS), Austria (mS), BeQium (AMnter) Srazil (FCAV), Canada (QMI), Hang Kong (HKOAA), 
Columbia (iCONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary {MSZT), Ireland (NSAI), Isd (Sll), Italy (CISQ), Japan {JQA), Korea (KSA-CIA), Netherlands (KEMA), Norway (NCS), 
Pdand(PCBC), Portugal (APCER Singapore (FSB), Slovenia (SlQ), Spatn (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2l.A Certificate Number 883.01 

10.3 ISOllEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
Reference Materials Production - Acmdited A2LA Certificate Number 883.02 

A2l.A Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) ( 8 K W B E ) ,  Canada (SCC), Chlnese T a w  (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS}, France (COFRAC), Germany (DAR), I-tong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealsnd (IN), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGMS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (WLAP) {ICBO ES) 

- Domestic Licensing of Production and Utillxatlon Faclltties 

d 0.2 ISOIIEC 17025 - I999 "General lkquirements for the Competence of Testlng and Callbration" 

10.4 IOCFRSO Appendix 8 - Nuclear Regulatory Commlrrsion 

10.5 lOCFII21 Nuclear Regulatory Commisslon - Reporting Defects and NomCompliance 



I 1  .O DATE OF CERTlFtCATION AND PERIOD OF VALlDm 010431 

11.1 N Shelf Life - The period of time durlng which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stbred under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transptmtion (loss of wabr from the sdutlon) and hfrequently, by chemical instability. 
Transpiratlon studies (P-SPO1020) of chemicallystable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
sMf-life of four years for solutions packaged in 5OO-mL low density polyethylene bottles. When stored under speclal conditions 
that rninlrnlze transplration and instability, the shelf life can be extended past this Ilmlt. 

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

Certification Date: Mar& 21 1 2003 

Expiration Date: 

12.0 NAMES AND SIGNATUR 
CertMcats Prepared By: tive Assistant _, 

Certificate Approvd Sui 

Certifying Officec 



0.60432 
i n o r g a n i c  v e n t u r e s  / i v  I a b s  

195 lehigh avenue, suite 4, lakewood, nj 087M usa 
phone: 800-669-6799 4 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: www,ivstandards.com E c e r t i f i c a t e  of a n a l y s i s  
1.0 Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRNI) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value(s} and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label@), IS0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglrnL Molybdenum In H20 tr. NHAOH 2.0 

Certified Density: 0.998 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The fotfowing equations are used in the 
calculation of the certified value and the uncertainty: 
M i f k 3 d V E & 3 ~ = ~  (Ql= mal 

Uncertainty (k) = 2l1erslRw 

n XI = irrdbldual results 
n =  nwberdrrx?mmmts 
BS = The m b n  d all significant aimed B W S  
(Most c m  arethe errasfrmirrr;trurralltal mw&, 
w d g m  dMionto vdum, a d  theaxed urn reported ont ha 
NlST SFgd certiik8te of ;rralysrS.) 

OIY 

4.0 TRACEABILITY TO NfST AND VALUES OBTAINED 8 Y  INDEPENDENT METHODS 
3 ?property of the result of a measurement of the value of a standard whereby it can be related to stated references, usually 
national or internattonal standards, through an unbroken chain of comparisons all having stated uncertainti.* (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dltution errors. 
4. f Assay Method #I 1004 f 2 yglrnt (Avg 2 runs) 

ICP Assay NET SRM 3134 Lot Number: 891307 

Assay Method #2 1008 yglrnL 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www,ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily ~ k t g  in-house procedure n8mber WMM-001. The weights 

used for testing are annually compared to Gerhart Scab Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (N15T). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822/26001?-98. All analytical balences are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 a d o r  class 2 analytical wetght set. These weights are tested 
annually by a NIST I WLAP accredited calibration lab. The NlST test number is 822Q60017-98. 

THERMOMETER CAUBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certiisd in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 1762W14452, 176240. The 
In-house procedure No. is 2-QCaOl .Thermometers which are not calibrated vs standard thermometer No. 903-2680 ate 
traceabie to NlST Identification Nos. 92564, I 190$6,47104? and NlST test report Nos. 811/258522,811/2557078, and 236090. 

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

4.3 

4.4 

5.0 TRACE METALLIC IMPURfflES (TMI) DETERMINED BY lCPlNlS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each ekrnent, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Flltered Ckan Room. An 
ULPA-Filter is 99,9985% efficient for the removal of particles down to 0.3 pm4 

M cu < 0.01198 M Pb < 0.00599 P K 0.00980 M Ta < 0.01398 !!d < 0.00998 
0 - Checked by ICP-OES i - Spectral Interference M - Chedted by ICP-MS n - Not Checked For s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments inchding but not limited to the follovn'ng: 
ICPMS, ICP-OES, FAAS, GFAA, XW, and DCP 
For the validation of analytical methods 
For the preparatiun of "working reference samples" 
For interference studies and the determination of correction coetfichts 
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 C) 1 0 4 3 '4 

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

9.0 
10.0 QUALlTY STANDARD DOCUMENTATION 

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

1Q.1 [SO 9001:2000 Quality Management System Reglstration - QMl Certificate Number 010105 
Recognized by: 
Reglstrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation {RVA) 
Entidad Mexicant? de Acreditacim, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IFWM), Austrelia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), Denmark (OS), Finland (SFS), France [AFAQ). Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan [JQA), Korea (KSA-QA}, Netherlands (KEW), Noway (NCS), 
Poiand(PCBC , Portu al (APCER), Singapore (PSB), Slovenia (SlQ), Spain (AENOR), S-erland (SQS) 

- Chemlcal Testing - Accredited ASLA Certificate Number 883.04 

10.3 lSO/IEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredlted A2tA 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 (DANAKJ, Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ}, Notway {NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

4 0.4 IOCFRM) Appendix 8 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.5 IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.2 ISOllEC 1702b - 19d"Geneal Requirements for ole Competence of Testing and Calibration" 

10.6 MIL-STD45662A (Obsolete10bsewed] 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010435 

11.1 iV SheN Life - The period of time during which the concentration of the analytets) 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 fkom the solution) and inhquently, by chemical Instability. 
Transpiration studies (P-SP01020) of chemicaliy-stable solutions performed at inorganic Ventures I IV Labs indicate a CRM 
shetf-life of four years for solutions packaged in 5WmL low density polyethylene bottles. When stored under special conditions 
that minimize trampiration and instability, the shelf Ufe can be extended past this limit. 

't 1.2 ExpiraUon bate - The date after which 8 CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
inorganic Ventures 1 IV Labs concurs with state and federal regulatory agencies' recommndations that solution standards be 
assigned a one-year expiration date. 

Certification Date: July 23,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certlflcate Prepared By: JoAnn Struthers, QA Administrative Assistant 

?Lfd& &- Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Mficer: Paul Gaines, Chemist, Senior Technical Director 
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I n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj Q8701 usa 

e-mail: ivsales8ivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

cer t t f ica te  of analysr 's  
CUSTOM-GRADE SOLUTION 1000 pglmt. Phosphorus in H,O 
Catalog Number: CGP1-1, CGPl-2 and CGPI-5  

Starting Materiai: 
Starting Material Purity: 
Starting Material Lot No; 

99.999% 
J18804 

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 )  = c x I 
n 

Uncertainty 

(XI = mean x, = individual results n = number of measurements ZS ,  z The summation of all significant 
estimated errors. 

Classical Wet Assay: 1006 ~t 4 pglmL 
Method: Acidimetric Titration vs NlST SRM 84k KHP. 

Instrument Anerlysis: 1002 2 4 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NISI' SRM 3 139a .  

The independent samples t-lest was used to determine if there is agreement between the above assay methods ai 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 1CP-MS AND ICP-OES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down t o  0.3 pm. 

Q AI 
- M Sb - M As 
M Be - M Be 
M Bi 
- M B  
M Cd 

- 
- 
- 0 cs 
- M Ce 
M Cs 
- M Cr 
M Co 
- M Cu 

- 

<0.040 
0.01 2 

<0.00t0 
< 0.001 0 
< 0.000050 
< 0.000040 
<0.0070 
< 0.0003O 
< 0.01 0 
< 0.00050 
< 0.000030 
<0.00050 
C 0.00030 
0.080 

<0.00060 
<0.00050 
<0.00030 
< 0.0001 0 

0.00070 
< 0 .OW60 
< 0.00030 
< 0.00020 
<0.000050 
<0.030 
< 0.00050 
co.050 

< 0.000060 
<0.00030 

<0.0010 
<0.000040 
<0.0030 
< O.OO040 
< 0.020 
< 0 .ooozo 
< 0.00020 
<0.050 
<0.000050 

< 0.00050 

<0.00020 

M Pr 
M Re - M Rh - M Rb 
- M Ru - M Srn 

- 0 Se - 0 Si 

- 0 Ne - M Sr 

M Ta 

I 

2 sc 

M A9 

- n S  

- 

< 0.000030 
c 0.0001 0 
< 0.000 1 0 
< 0.000 10 

< 0.00020 
€ 0.000 10 

< 0.40 
< 0.020 
€ 0.00020 
< 0.090 
C 0.000050 

<0.00070 

- M Ta 
c M T b  - M TI 
- M Th - M Trn 
- M Sn 

Ti 
c M W  

- M V  
M Yb 
- M Y  
- M Z n  
I M Zr 

- M U  

L 

< 0.0030 
< 0.000030 
<0.00010 
<0.00010 
< 0.000040 
< 0.00050 

<0.0010 
€ 0.00020 
<0.00020 
<0.00010 
<0.0040 
0.0035 

< 0.00050 

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

ANALYZED DENSITY OF SOLUTION (measured at 22OC1: 1.001 g h L  
QA:KL n I v . o i v m  

(over) 

Expires: 

Quality Assurance Manager 

http://ivsales8ivstandards.com
http://www.ivstandards.com
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QUALITY STANDARD DOCUMENTATION 

1. 0 IS0 9001 :ZOO0 QMI Registered Quality System (Certificate Number 01 01 05) 

Nlembws of IO Net : Argentina (IRAMI, Australia (QASI, Austria (6QS1, Belgium 
(Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), Columbia (ICONTECI, 
Czech Republic ICQS), Denmark (DSI, Finland (SFSI, France (AFAQ), Germany (DQS), Greece {ELOT), Hungary (MSLTI, Ireland 
(NSAI), Israel (Sll), Italy (CISQ), Japan (JQA1, Korea [KSA-QA), Netherlands (KEMA), Norway {NCS), Potand(PCBC1, Portugal 
(APCER), SinQapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 

2. 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production + Accredited A2LA Certificate 883.02 
ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFR50 Appendix 8 - Nuclear Regulatory Commission .. Domestic Licencing of Production and Utiiization Facilities 
1 OCFRZl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Pleese contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4. MIL-STD-45662A 
5. 
6. 

STABlLlTYl EXFIRATION DOCUMENTATION 

Shelf Life - The lennth of time that a oroperlv stored and packaged s tandad  will remain within the 
specified uncertaintv. Shelf life is affected by chemical stability and transpiration issues. 
inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. lnorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

Expiration Date - The date after which a standard solution should not be used. A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and 
repeated use of solutions over a one year period may adversely affect the integrhy of 
standard. 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 prn filter and in-house procedure 

IV-PACK-001 is used t o  clean all bottles. Contact us for technical information relating to  contamination issues in 
p ac kag i ng materia Is. 

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

BALANCE CAL IBRAT!ON 
All balances are checked daily using in-house procedure number 6-IMM-001. The weights used for testing are annually 
compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (NIST). The NET Traceabitity numbers are 4283598 and 454678. The NlST test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NlST / NVLAP accredited calibration lab. 
The NIST test number is 822/260017-8. 

THERMOMETER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST Monograph 150 using NlST 
Test Nos. and Std Nos.: 769543, 21 7368/769543, 21 7308/P14452, 176240fPl4452, 176240. The in-house 
procedure No, is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2880 are traceabl 
to NET Identification Nos. 92564, 1 1901 6, 471 047 and NlST test report Nos. 81 1/258522, 81 1/2557078, and 
236090. 

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

TEL 1-800-569-6799 INT'L 1-732-901-1 900 FAX 1-732-901-1903 E-MAIL IVtech@ivstandards.com 
I2- 

mailto:IVtech@ivstandards.com


010458 
I n o r g a n i c  v e n t u r e s  / i v  Dabs 

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-7903 

s-mail: ivsales~ivs.tandards.com 0 website: www.iv&andards.com 0 cert i f icate  of a n a l y s i s  
e 

I .O inorganic Ventures 1 iV tabs is an [SO Guide 34-2000 Certified Reference Materiai (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertaint)r(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custorn-Grade 1000 pglmL Silicon in H20 tr. HNCb tr. HF 2.0 

The CeNfIed Value is based upon the most predse method used to analyze this CRM. The foilowing equations are used In the 
calculation of the certified value and the uncertainty: 
c W t r M V * ~ = ~  Q= ma7 

n xI = in&ldual resuBs 
n = n u W  d maas~rewents 
I$ = The sumrration d all dgnifkcant &irretad emrs 
(Most c m  are the ~ r # s f r m l n s Z r ~ a l  r r e m r e M ,  
weighing, dilutionto vokrrre, mcl theflxed gicr repwted on t he 
NET SFaVl c&ifka!te of #la@*.} 

Uncertainty (k) = 21&51R'~ t-v 

4.0 TRACEABILITY TO N1ST 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 
natlonal or international standards, through an unbroken chatn of comparisons ell having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 8-10) 
Ej This IV product Is Traceable to NIST vfa direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty emr  and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #1 1000 f 5 ~glrnL (Avg 2 runs) 
ICP Assay NlST SRM 3350 Lot Number: 991 108 

Gravimetric NlST SRM tot Number: See Sec. 4.2 
Assay Method fM 1001 pglmL 

http://www.iv&andards.com
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4.2 

4.3 

4.4 

S U C E  CALl8RATlON - All balances are checked daily uslhg in-house procedure number S-IMM-001. The welghts 
used for testing are annually compared to Gemart Scale coTporatim'6 master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NET Traceability numbers are 892476 - Class I and 692476A - Class 2. 
fhe N E T  test number is 822/280017-98. All analflcal balances are calibrated every 4 months by Gerhart Scale Carp. of 
South Amboy, The balances are calibrated with a dass I andlor dass 2 analflcal welght set. These weights are tested 
annually by 8 NlST I NVLAP accredited calibration tab. 'The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermbmeters used In the detenlnation af the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certffted in accwdance wlth the procedures outlined by ASTM E77-87 and NlST 
Monograph I 5 0  using NlST Test Nos. and Std Nus,: 769543,2173881769543,2173681P14452, 176240P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard tbemorneter No. 903-2580 are 
traceable to NIST ldentlficatlon Nos. 92564,119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3 - 0 2  is used to calibrate all Class A Glassware used in the 
manufacture and quality conW of Custom Grade Standards. 

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

- 0 AI 0.02730 

- M Sb < 0.00113 

d M As c 0.02264 

- M Ba 0.02264 

- 0 Be c O.oo091 

- M BI < 0.00091 

- 0 6 0.02409 

- M Cd e 0.00879 

c 0 Ca 0.00135 

& hA Ce < 0,61132 

- M Cs 0.00068 

- 0 Cr 0.00681 

- M Co < 0.00679 

- 0 cu q 0.00454 

M - Checked by ICP-MS 

c M Oy < 0.01358 

L M Er c 0.01132 

- M Eu i: 0.00679 

- An Gd c 0.00226 

M Ga < 0.00226 

- M Ge e 0.0.1358 

- M Au K 0.00679 

- M Hf e 0.00453 

- M Ho e 0.00113 

- M In c 0.02264 

c M Ir 0.01132 

- 0 Fe < 0.00499 

M La < 0.00113 

I M Pb < 0.00679 

- 

- 

I 0 Li c O.oooO9 

- M Lu < u.00091 

p Mg < 0.04991 

M Mn < O.OO906 

- 0 Hg < 0.04991 

- M Mo c 0.00453 

- 

- M Nd c 0.00453 

e NI < 0,01044 

- M Nb < 0.00113 

!-! os 
- M Pd 0.01'532 

2 P < 0.02269 

M Pt 0.00453 - 
0 K c 0.00777 - 

0 - Checked by ICP-OES i - Spectral interference 

- M Pr 0.00068 

- h4 Re < 0.00226 

I M Rh 0.00226 

M Rb 0.00226 

- M Ru c 0.00453 

M Sm < 0,00226 

0 sc < 0.00091 

- M Se < 0.01811 

- 

- 
- 

3 si 
M Ag c 0.00453 

Q Na 0.02008 

0 Sr 0.50032 - 
g s 0.11342 

M Ta 0.00200 
n - Not Checked For 
- 

6,O INTENDED USE 
For the calbratton of analytical Instruments includlng 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 determlnation of correction coeffldents 
For detectton limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

- M le 0.06791 

- M Tb < 0.00068 

- M TI < 0.00226 

- M Th r: 0,00226 

c M Trn c O.OOO91 

- M Sn < 0.01132 

- 0 TI 0.01325 

- M W x 0.02264 

M U 0.00453 0 I 

- 0 V < 0.00408 

M Yb 0.00226 - 
c M Y c 0.09055 

- M ih 0.04528 

M Zr e 0.01132 
s - Sdution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

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

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

9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY 0 This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous, 

10.1 

$0.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001:2000 Quality Management System Registration - QMI CertHicate Number Of0105 
Recognked by: 
Registrar Accreditation Board (ANSI-WB) 
Standards Council of Canada (SCC) 
Dutch Council for Accredltabon (RVA) 
Entfdad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net I.nternatlonal Certification Network: 
Argentina (RAM), Australia (QAS), Austrla (&IS), 8elgfum (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Culumbia (ICONEC), Czech Republic (CUS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€COT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC}, Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISCNlEh 17025 - 4999 "General deqvlrements for the Competence of Testing and Calibratlon" - Chemical Testing Accredited A2U4 Certificate Number 883.01 

1SOhEC Guide 34 - 2000 "General Requlrements for the Competence of Reference Material Producers" 
Reference Materials Production - Accredited A2LA Certificate Number 883,02 

A2LA Mutual Recognttion 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 d Korea (KOLAS), The Netherlands [RvA), New Zealand (IANZ), Norway (NA), 
Pertugal (IPQ), Singapore (SAC-SINGLAS), Spain (EMAC), Sweden (SWEOAC), SwitzeFtand (SAS), United Kingdom {UWS) 
and United States (NVLAP) (IC60 ES) 

10CfR50 Appendix B - Nuclear Regulatory Commission - Oomestlc Licensing of Productlon and Utilization Facllitles 

IOCFRPI - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
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11.0 DATE OF CERTIFICATION AND PERlOD OF VALlDiTY 

1 ’! .3 1V Shelf l i fe - The period of tine during which the concentrabn of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncerZainty 
range. Shelf life Is Pmited primarily by transpiration (loss of water from the solution) and InfrequenUy, by chemicaf instability. 
Transpiration studles (P-SPOlOZO) of chemically-stable solutions performed at inorganic Ventures I N Labs indicate a CRM 
shelfdife of four years for soluths packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimlze transpiration and instability, the shelf life can be extended past this limit. 

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

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Officer: Paul Gaines, Chemlst, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 tehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsaIes@ivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-904-1900 e fax: 732-901-1903 

cer t i f i ca te  of a n a l y s i s  
CUSTQM-GRADE SOLUTION 1000 pg/mL Titanium in I .4% HNO, (abs) tr. HF 
Catalog Number: CGTI 1-1, CGTI1-2 and CGTII -5 This standard should a be prepared or stored in glass. 

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

Titanium Metal 
99.999% 
F29114 

CERTfFlED CONCENTRATION: 1010 f 3 pglmt 
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 ( * 1 = 2 ~ t C s  a 2  

n (n)lJ2 

(x) = mean xi = individuai results n = number of measurements cSi  = The summation of  all significant 
estimated errors. 

Calculated Value: 1002 pglrnl. 
Method: Calculated, based on starting material. 

Instrument Analysis: 1010 f 3 pg/mL (Average of 3 runs) 
Method: inductively Coupled Piasma Spectroscopy {ICP) vs N IST SRM 3162a. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN PglmL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in BCI ULPA-F&ered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down 10 0.3 pm. 

P AI 
- M Sb 
I M As 
M Ba 
I M Be 
- M Bi 

- M C d  

- M Ce 
- M Cs 
4 Cr - M Co 

- O B  

p Ca 

- 0 cu 

< 0.01 0 
<0.000050 
€0.0010 
<0.0010 
<0.000050 
<0.000040 
<0.050 
<0.00030 
< Q . O I O  

< 0.0M)tio 
<0.000030 
<0,00050 
<0.00030 
< O.040 

M - checked by ICP-MS 0 - 

ANALYZED DENSITY 
QA:KL R~~.WOC.Q~ON 

Dy <0.00060 
Er <0.00050 
Eu <0.00030 
Gd <0.00010 
Ga <0.00010 
Ge <0.00060 
Au <0.00030 
Hi < 0.00020 
Ho <0.000050 
In <0.020 
I f  <0.00050 
Fe <0.010 
La <0,000050 
w <0.00030 

checked by ICP-OES 

OF SOLUTION 

<0.0010 
<0.000040 
< 0.020 
0 IO020 

€0.050 
<0.00020 
c 0.00020 
< 0.050 
< 0.000060 

<0.00050 

<0.00020 
0.23 

<0.000030 
7 0.000 1 0 
€ 0.000 I 0 
€ 0.000 1 0 
<0.00020 
<0.000t0 

€0.0020 
c0.40 
<0.010 
c 0.00020 

0.12 
€0.000060 

< 0.00070 

<0.0030 
<O.ooOo30 
<0.00010 
c0,oOOto 
<0.oO0040 
< O.OOO50 

<0.0010 
<Q.00020 
< 0.00020 
<0.00010 
<0.0040 

0.1 9 
< 0.000 50 

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

(measured at 22°C): 1.01 1 g/mt 

(over) 

Quality Assurance Manager Expires: 

mailto:ivsaIes@ivstandards.com
http://www.ivstandards.com
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QUALIN STANDARD D0CUMENTATlO.N 

1. IS0 9001 :2000 QMI Registered Quality System {Certificate Number 0101 05) 

Members of IO Net : Argentina (IRAMI, Australia (QAS), Austria (OQSl, Belgium 
(Avinterl , Brazil (FCAV), Canada (QMI), Hong Kong IHKOAA), Columbia IICONTEC), Czech 
Republic (COS), Denmark (DSI, Finland {SFS), France {AFAQ), Germany (DQS), Greece (ELOTI, Hungary f MSZT), Ireland (NSAI}, 
Israel (SII), Italy (CISO), Japan (JQA), Korea IKSA-QA), Netherlands IKEMA), Norway {NCSt, PolandlPCBC), Portugal (APCER), 
Singapore (PSBI, Slovenia ISICl), Spain (AENOR), Switzerland (SQS) 

2. 

3. 

ISWIEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited A2LA Certificate 883.02 
ISO/IEC17025-l999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited AZLA Certificate 883.01 

1 OCFR50 Appendix 5 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR21 - Nuclear Regulatory Commission Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to  our 
Quality Standard certifications. 

4. MIL-STD-45662A 
5 .  
6. 

STABIUTYI EXPIRATION DOCUMENTATION 

Shelf Life - The length of time that a woperlv stored and packaged standard will remain within the 
sec i f ied  uncertainty. Shelf Life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life o f  our 500 rnL bottle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

a Expiration Date - The date after which a standard solution should not be used. A one year expiration dat 
recommended by most state and federal regulatory agencies. Transpiration issues 
repeated use of sok~tions over a one year period may adversely affect the integrity of the 
standard. 

PA CKA.GING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 prn filter and in-house procedure 

IV-PACK401 is used to  clean all bottles. Contact us for technical information relating to  contamination issues in 
packaging materiak. 

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

BALANCE CALIBRATION 
All balances are checked daily using in-house procedure number 6-IMM-001.  The weights used for testing are annually 
compared t o  Gerhart Scale Corporation's master weights and are traceable t o  the National Institute of Standards and 
Technology (NIST). The NlST Traceability numbers are 4283598 and 454678. The NlST test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with 8 class 1 analytical weight set. These weights are tested annually by B NlST / NVLAP accredited calibration lab. 
The NIST test number is 822/260017-8. 

1 
The thermometers used in the determination of the fmai densities are calibrated vs stctndard thermometer No. 903-2680 
which was certified in accordance with the procadures outlined by ASTM E77-87 and NIST Monograph 150 using NIST 
Test Nos. and Std Nos.: 769543, 21 7368/769543, 21 7368P14.452, 17624O/Pl4452, 176240. The in-house 
procedure No. is 2-QC-001 .Thermometers which are not catibrated vs standard thermometer No. 903-2680 are traceable 
to NET Identification Nos. 92564, 11 9018, 471047 and NlST test report Nos. 81 1/258522, 81 1/2557078, and 
236090. 

TECHNICAL SUPPORT 
AI1 customers are encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-569-6799 INT'L 1-732-901-1 900 FAX 1-732-901 -1 903 E-MAIL IVtech@ivstandards.com 

-2- 

mailto:IVtech@ivstandards.com


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

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsaies@ivstandards.com webslte: www.ivstandards.com 

cer t i i f ica te  of a n a l y s i s  
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2OOO Certified Reference Materia! (CRM) Manufacturer: 

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s}, IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

2,0 DESCRIPTION OF CRM Custom-Grade 1000 VglrnL Strontlum in 0.1% (abs) HNOs 0 1 0  4 4 4 

Certified Concentration: 1004 k 2 pg/rnL 

Certified Density: 1.001 g/mL (measured at 22" C) 

"'he Certified Value is based upon the most precise method used to analyze this CRM, The following equations are used in the 
calculation of the certMed value and the unceertainty: 
W f i i V d U 3 ( Q = ~  a= ma 

n xr = tir&idual w3suffs 
n = n u m r  d m m t s  
E6 = llxs.mnmtian d all significarrt astirreted lwms 
(Masf c o m n  are the ararsfrom Instrumrltal maasurewerrt, 
wighi ,  dilution to volurre, a d  the fixed aror rsportad an t he 
NtsT m cmffcate d mabsis.) 

Uncertainty (@ = 21(e3.slRin 
m'Q 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement b 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 OT the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." ( IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This 1V product is Traceable to NtST via direct comparison to NET SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution ermfs. 

4.1 Assay Method #I 1005 f 2 VgIrnL 
ICP Assay NIST SRM 31 53a Lot Number: 990906 

1004 f 2 VgIrnL 
EDTA NtST SRM 928 Lot Number: 880710 

Assay M e W  #2 

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


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

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

0 AI 0.00090 !!d DY 0.00055 L 0 t i  < 0.00003 bd Pr < 0.00003 

Q As < 0.00500 M < 0.00028 Q Mg 0.00030 0 Rh o.owoo 
- 0 Ba 0.02200 !!+!I Gd < 0.00009 9 Mn < 0.00003 i Rb 

- M Bi e 0.00004 !k! 0.00055 M < 0.00018 M Sm 0.00009 

!!4 Sb 0.00005 M Er 0.00046 M LU 0.00004 - M Re < 0.00009 

0 Be < 0.00009 k? 0.00009 0 Hg 0,01500 0 < 0.00300 

- 0 B < 0.00060 !d Au 0.00028 3 Nd o.oooi8 M sc 0.00092 

4 Cd o.000~8 - M Hf < 0.00016 P Ni < 0.00300 Q se < 0.05000 

- 0 Ca 0.02500 !d < 0.00005 M Nb c 0.00005 9 si < 0.00340 

k? Ce 0.00046 9 In 0.00200 - n os M Ag 0.00018 

M CS 0.00003 - M Ir < 0.00046 - 0 Pd 0.00400 - 0 Na 0.00410 

- 0 Cr < 0.00080 0 F€3 < 0.00110 - 0 f' 0.00480 s Sr 

b! C O  < 0.00028 !!d La < 0.00005 Pt < 0.00018 D S  

4.3 THERMOMETER CALIERATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/Ff4452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos, 42564, lt9016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

0 Te < 0.10000 

!!! Tb .e 0.00003 

M TI 0,00009 

M Th 0.00009 

M Tm < 0.00004 

M Sn c 0.00046 

- M Ti < 0,00459 

!!d w < 0.00092 

!!! u < 0.00018 

- M v < 0.00058 

M Yb o.Oo009 

- 0 o.oooQ4 
0.00720 

810415 4.4 GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in 
manufacture and quallty control of Custom Grade Standards. 

6.0 ENTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 

For the validation of analytical methods 
For the preparation of "working reference samples" 
For Interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For addttional intended uses, contact IV Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 

7.0 INSTRUCTJONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 



8.0 

9.0 

90.0 QUALIN STANDARD DOCUMENTATlON 

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

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

n l  n R R 6  
40.1 

10.2 

4 0.3 

10.4 

10.5 

10.6 

IS0 9001:2000 Quality Management System Rsglstration - QMI Cettiflcate Number 010105 V A V  A A L J  

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 N&&$erna tional Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avintet) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), F ran- (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KERAA), Norway (NCS), 
Poland PCBC , Portu a1 (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
lSO/lEA V02b - 199#”General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2LA Certificate Number 883.02 

ISOllEC Guide 34 - 2000 “General Requlrements for the Competence of Reference Material Producers” 
- Reference Materlals Production - Accredited A2U Certificate Number 883.02 
MLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Repubtic 
{NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNlA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Poriugat (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEUAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

1OCFRSO Appendix 8 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utillatlon Facilities 

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

MlLSTD46662A (ObsoletelObserved) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALlDlTY 

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 envlranmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is lirnaed primarily by transpiration (loss of water from the solution) and Infrequently, by chemical instability, 
Transpiration studies {P-SPOlOZO) of chemically-stable solutions performed at Inorganic Ventures / IV Labs tndicate a CRM 
shelf-life of four years for solutions packaged in 500-mt low density polyethylene bottles. When stored under special condltions 
that minimize transpiration and instability, the shelf life can be extend& past this limit. 

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

Certification Date: 
Expiration Date: 

October 22,2003 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Ptvepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Kataiin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 010447 
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i n o r g a n i c  v e n t u r e s  I i v  l a b s  

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

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

c e r t i f i c a t e  of a n a l y s i s  
3 .o 

2.0 

3 .O 

4.0 

Inorganic Ventures ! IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s} and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,” 
and IS0 Guide 35-1 989 “Certification of Reference Materials - General and Statisical Principles.” 

DESCRIPTION OF CRM Custom-Grade 1000 pg/rnt. Tin in HzO tr. HN03 tr. HF 

Catalog Number: 

Starting Material: Sn Shot 
Starting Material Purity (%): 99.999438 
Starting Material Lot No ~ 1 2 ~ 2 3  
Matrix: 

CGSNI-1, CGSNI-2, and CGSN1-5 
Lot Number: X-SNOI I I 5  

Hz0 tr. WN03 tr. HF 

CERtfFlEO VALUES AND UNCERTAINTIES 

Certified Concentration: 995 2 2 yg/mL 

Certified Density: 0.998 g/mL (measured at 22” C) 

the Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certifed value and the uncertsinty: 
certri V& (01 = 

Uncertainty (* =*,YIrCL 

Q= mal 

n = nun23er of measurerrents 
88 = Thesmmatbn d all significant estirrated tmrs 
(Most c m n  are the errusfrominstrurrental rnmmmt, 
weighmg, dilutionto v d u m ,  a d  th8fJxed errff rewed on the 
NfsT certificate of ma&%) 

n X I =  -midual RSu#S 

0‘“ 

TRACEABILITY TO NET AND VALdES OBTAINED BY INDEPENDENT METHODS 
;1 “Property of the result of a measurement or the value of a standard whereby it can be related to slated references, usually 
national or International standards, through an unbroken chain of corn parlsons all having stated uncertainties.” (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
El This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, takjng into account the SRM uncertainty error and the measurement, weighing and volume diiution errors. 

4.1 Assay Method #1 995 f 2 pglrnl (Avg 2 runs) 
ICP Assay NET SRM 3161a Lot Number: 993107 

Assay Method #2 998 pglmL 
Gravimetric NET SRM Lot Number: See Sec. 4.2 

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


010449 
4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using In-house procedure number 6-IMMc001. The weights 
used for testing are annualty compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Vreceability numbers are 692476 - Cia% 1 and 692476A - Class 2. 
The NIST test number is 822l260017-98. AH analytical balances are calibrated every 4 months by Gethait Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights am tested 
annuaUy by a NlST / NVLAP accredited calibration lab. The NlST test number is 8221260017-98. 

THERMOMETER CAlIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASfM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Sfd Nos,: 769543,2173681769543, 217368P14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564, 119016,471047 and NtST test report Nos. 81 1/258522,811/2557078, and 236090. 

e 

GLASSWAFE CALIERATION - in-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and qual@ control of Custom Grade Standards. 

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

M DY < 0.01205 

M Er 0.01004 

M Eu 0.00603 

M Gd < 0.00201 

M Ga < 0.00201 

!!d Ge < 0.01205 

b!! < 0.00603 

k! kif .c 0.00402 

hn Ho < 0.00100 

- M tn < 0.02009 

M Ir < 0.01004 

0 f e  < 0,00110 

M La < 0.00100 

M Pb 0.00593 

0 - Checked by ICP-OES 

6.0 JNXENDED USE 
For the calibration of analytjcal instruments including but not limited to the following: 
ICP-MS, ICPQES, 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 linear@ studies 
For addltlonal intended uses, contact IV Technical Staff 

- M u 0.00402 

- M v 0.00402 

Y Yb < 0.00201 

!!d y 0.08035 

h!! 0.04017 

M Zr < 0.01004 
s - Solution Standard Element 



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

8.0 

9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 tS0 9001:2000 Quality Management System Registration - QMI Certificate Number O I O I O S  
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entldad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia {QAS), Austria (OQS), Belgium {Avinter) , Brazil (FCAV), Canada (QMI), +long Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greeca (€COT), 
Hungary (MSZT), Jreland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Koree (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SKI), Spain (AENOR), SwitzerJ9nd (SQS) 

- Chemical Testing -Accredited AZLA Certificate Number 883.01 

90.3 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA CertIflcate Number 883.02 
A2lA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Repubtic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNiA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zeatand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 4OCFRliO Appendix 13 - Nuclear Regulatory Commission 
., Domestic Licensing of Production and Utilization Facilities 

10.2 1SOIId 17025 - 1999 "General Requirements for the Competence of Testlng and Calibration" 

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

10.6 MtL-STD-45862A (ObsoletelObssrved) 



010454, I? .O DATE OF CERTIFICATION ANR PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time durlng which the concentration of the analyte(s) In a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specifled uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stabie solutions performed st inorganic Ventures 1 IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5WmL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf Life can be extended past this limit. 

I t 2  Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a C M  increases transpiration 
losses and the chance of contamination which affect the integrity of the C W  and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

. 

Certlflcation Date: February 11, 2004 

95Qa 
Expiratiun Date: 

12.0 NAMES AND SIGNATUES OF CERTIFYING OFFICERS 

Certificate Prepared By: doAnn Struthers, QA Administrative Assistant 

Certlflcate Approved By: Kat& Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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Cnorgani ic v e n t u r e s  1 i v  l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 tlsa 

e-mail: ivsales@ivstandards.com website: w.ivstandards.com 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

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

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with !SO Guide 31-2000 (Reference Materials - Contents of certificates 
and tabel(s), IS0 Guide 34-2000 'Quality System Guidelines for h e  Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisid Principles." 

2.0 DESCRlPTlON OF CRM Custorn-Grade I000 pglmt Bismuth In 3.5% (abs) HN03 

Certified Concentration: 1002 f 4 y g h L  

Certified Density: 1.026 glmL (measured at 22" C) 

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

n 
(rD= rn 
xi = individual resufts 
n = rwrber of m m n t s  
613 = The s u m i o n  d all significant estirrated wars 
(Most c m n  are the wr#sfromhstrumntd masurewnt, 
weighing, dilution to volum, mcl the fixed errw reported on t he 
NlST swlil certficate d analysis.) 

4.0 TRACEABILITY TO NlST AND VALUES OBTAlNED BY INDEPENDENT METHODS 
I; "Property of the result of a measurement or the value of a standard whereby It can be rdated to stated references, usually 
nationai or internationai standards, through an unbroken chain of comparisons all having stated uncertainties." {IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertalnty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1002 f 4 pglrnl (Avg 2 runs) 
ICP Assay NlST SRM 3106 Lot Number: 991 21 2 

Assay Method #2 1002 pglrnL 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://w.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 Gsrhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceabitlty numbers are 692476 - Class 1 and 692476A - Class 2. 
The NET test number is 822/260017-98. All anatytiml balances are calibrated every 4 months by Gemart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NIST / NVCAP accredited calibration lab. The NlST test number is 8221260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the detemination of the final densities am 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,: 769543,2173f38/769543,2173681P14452,1762401P14452,176240. The 
in-house procedure No. is 2-QC-001 ,Thermometers which are nat calibrated vs standard thermometer No. 903-2680 are 
traceable to NlSf identincation Nos. 92564, 119016,471047 and NIST test report Nos. 8111258522,811/2557078, and 236090. 

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

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

2 AI 0.00012 

M Sb 0.00100 

M As < 0.02003 

- M 8a c 0.02003 

- M Be c 0.00100 

2 61 

- M B < 0.14018 

L 0 Cd 0.00017 

I 0 Ca 0.00245 

Ce < 0.01001 

- M Cs r: 0.00060 

- 0 Cr O.OOO20 

- M Co < 0.00601 

- 0 Cu 0.00014 

M I Checked by ICP-MS 

- 
M Dy < 0.01202 

- M Er < 0.01001 

M Eu <: 0.00601 

M Gd < 0,00200 

- hd Ga 0,00200 

d 

- 
- 
- M Ge < 0.01202 

M Au < 0.00601 

- M Hf c 0.00401 

- 

- M Ho < 0.00100 

0 In 0.00105 

- M Ir 0.01001 

0 Fe 0.00014 

M La < 0.00100 

- 

c 

- 0 Pb 0.00135 

0 - Checked by ICP-OES 

- 0 Li < 0,00002 

- M Lu 0.00080 

0 Mg 0.00070 

0 Mn c 0.00020 

- 0 Hg < 0.0t500 

- M Mo 0.00401 , 

M Nd 0.00401 

M Ni < 0.01602 

M Nb < 0.00100 

.... 

- 
- 
- 
- n os 

0 Pd < 0.00400 

0 P c 0.01000 

- M Pt < 0.00409 

0 K 0.00039 
i - Spectral Interference 

- 
c 

- 

I Rn Pr c 0.00060 

M Re c 0,00200 

- M Rh C 0,00200 

M Rb < 0.00200 

M Ru < 0.00401 

M Srn c 0.00200 

M Sc 4 0.02003 

"".. M Se < 0.01602 

- 0 SI 0.00105 

M Ag < 0.00401 

0 Na 0.00240 

M Sr c 0.OOloQ 

0 S < 0.03000 

M Ta 0.01402 

n - Not Checked For 

- 

- 
- 
- 

- 
- 
- 
- 
c 

6.0 tNTENDED USE 
For the calibration of analytical Instruments including but not limited to the fdlowing: 
ICP-MS. ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of anatyticzl methods 
Fw the preparation of "working reference samples" 
For interference studies and the determination of cdrrectlon coeffic!f?nts 
For detectlon limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

- M Te < 0.06008 

- M Tb < 0.00060 

- M TI < 0.00200 

- hd Th e O.OQ200 

- M Tm 0.00080 

I M Sn e 0.01001 

- M Ti 0.10013 

d M W < 0.02003 

M U 5 0.00401 

- M V < 0.00401 

- 

- M Yb 0.50200 

- M Y c: 0.08011 

- 0 Zn 0.00008 

L M Zr 4 0.01001 

s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT US€ OF THIS REFERENCE MATERIAL 

ICP-OES 3C6.772 rim 0.08 IO.01 pghL I dorn Th,U,Xr,Hf, Fe 
ICP-OES 222.825 nm 0.1 (002 pgi)nt I atom Cr. Mf, Ce, OS 
ICP-MS 2Q9 arnu 2 ppt rda Mi iNlrlV 

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

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

90.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accredltation Board (AANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana cle Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Austraila (QAS), Austria @CIS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), f inland (SFS), France (AFAQ). Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel {SI), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER Singapore. (PSB), Slovenia (SIQ), Spain (AENOR), Sw!tzerland (SQS) 

- Chemical Testing - Accredited AZCA Certifkate Number 883.01 
10.2 ISOIEC 17025 - 1999 "General hequirements for the Competence of Testing and Calibration" 

10,3 lSO/IEC Guide 34 ZOO0 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certlfcate Number 883.02 
APLA Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipet (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-SINGUS), Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

- Domestic Licensing of Production and UtCllzatlon Facifities 
10.4 I OCFR50 Appendix B - Nuclear Regulatory Commission 

10.5 50CFR21 - Nuclear Regulatory Commission - Reporthg Defects and Non-Compflance 

10.6 MLtSTD45662A (Obsolete10bservsd) 



010455 I I .O DATE OF CERTIFICATION AND PER100 OF VALiDITY 

11.1 N Shelf Life - The period of time during which the concentration of the analyte(s) In a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life Is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Tnnsplration studies (P-SPO4020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of fwi years for solutions packaged in 500-mC low density polyethylene bottles. When stored under special condltions 
that minimize transpiration and instability, the shelf life can be extended pasf thls limit. 

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

Certification Date: March 28,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: J o h n  Struthers, QA Administrative Assfstant 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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RADE SOLUTION 1000 pglmL Lanthanum in 1.4% HNO, labs) 
Catalog Number: CGLAl-1 and CGLA1-5 

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

Lanthanum Oxide 
99.999% 
LA-0-5-0 1 7 

CERTIFIED CONCENTRATION: 1002 f 3 yglmL 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value ( 2 )  = x 
n 

Uncertainty ( f f 

(R) = mean xi = individual results. n = number of measurements XS, = The summation of  all significant 
estimated errors. 

Classical Wet Assay: 1002 2 3 pgImL 
Method: EDTA Titration vs NlST SRM 928 Lead Nitrate. 

Instrument Analysis: 1007 f 3 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NlST SRM 31 27a. 

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

a 
TRACE METALLtC IMPURITIES DETERMINED BY 1CP-WIS AND ICP-OES IN pgImL: 

Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-F ittered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles d 

- 0 , AI <0.040 
- M Sb ~0.000050 
* M As <0.0010 
- 0 Ba ~0.020 
- M Be <0.000050 
M Bi <0.000040 
- 0 B <0,020 - M Cd <0.00030 
- 0 Ca cO.010 
j Ce 
- f l  c s  
- M Cr <0.00050 

- M Co <0.00030 
4 Cu <0.00060 

- M Dy <O.OOOSO 

M Er 0,0010 - M Eu <0,00030 
- An Gd 0.039 - M Ga <O.OOOlU - M Ge <0.00060 
- M Au <0.00030 
- M Hf <0.00020 
I M Mo 0.00010 
- 0 In <0.030 
c M Ir <0.00050 
- 0 Fe <0.050 

- M Pb <0.00030 
P La 

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

ANALYZED DENSITY OF SOLUTION 
QA:KSL kv.iti~ozm 

- M Li < O , U O l O  d 0 Pr <0,020 
- M Lu O.bbo040 - M Re <0.00010 
I M Mg <0.0030 - M Rh <0,00010 
- M Mn <6.60040 - M Rb <0.00010 
- 0 Hg <0.030 - M Ru <0.00020 
&J Mo ~ 0 . 0 0 0 2 0  - M Sm 0.00040 

- 0 Ni ~0.050 - 0 Se ~0.40 
&J Nb <0.000050 - 0 Si €0.020 
n os  - M Ag <0.00020 
c M Pd €0.00050 - 0 Na €0.090 
- 0 P <0.050 - M Sr <0.000050 - M Pt <0.00020 - n S  
- n K  - M Ta <0.00070 

M Sc <0.0010 - M Nd 0.00020 - 

i - spectral interference n - not checked for 

( m e a s u r e d  at 22°C): 1.009 g/mL 

M Te <0.0030 
M Tb <0.000030 
I M TI <0,00010 
M Th <0.00010 
M Tm <0,000040 - M Sn <0.00050 
M Ti <0.0050 
M W <0.0010 
M U <0.00020 
M V <0.00020 
M Yb <0.00010 
- M Y <0.0040 
M Zn <0,0020 - M Zr <0.00050 

- 
- 
- 
- 

- 
- 
- 
- 
- 
- 

s - sotution standard element 

(overt 

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

Quality Assurance ManagRr V Technical Support: 800-569-6799 
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QUALITY STANDARD DOCUMENTATION 

I. IS0 9001 :2000 QMI Registered Quality System (Certificate Number 01 0105) 

Members of IQ Net : Argentina (HAM), Australla [QAS), Austria (6QS), Belgium 
(Avinter) , Brazil (FCAV}, Canada [QMI), Hong Kong {HKQAA), Columbia (LCONTEC), Czech 
Republic (Cast, Denmark (DS), Finland (SFSI, FrancelAFAQ), Germany (DQS), Greece (ELOTI, Hungary (MSZT), Ireland (NSAI}, Israel 
(Sll), Italy (CISQ), Japan {JQA), Korea (KSA-QA), Netherlands MEMA), Norway INCSI, Potend(PCBC), Portugai (APCER), Singapore 
(PSB), Slovenie (SIQ), Spain (AENOR1, Switzerland (SQS) 

2. 

3. 

ISU/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Refersncs Materials 
Production - Accredited A2tA Certificate 883.02 
ISD/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited 
A2LA Certificate 883.01 

1 OCFR50 Appendix f3 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facitities 
'1 QCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our Qualky 
Standard certifications. 

4. MIL-STO-45662A 
5, 
6. 

ST A M  L I N /  EXPIRATJON D 0 CU MENTATION 

Shelf Life - The iensth of time that a Dronerlv stored and crackaned standard will rem3jn-d 
uncertaintv. Shelf life is affected by chemical stability and transpiration issues. Inorganic 
Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss is linear with 
time and limits the time a standard can be used with confidence. The smatter the battle ?he higher 
the rate of transpiration. Inorganic Ventures' studies indicate that the shelf life of our 500 mL 
bottle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

Expiration Date - The date after which a standard solution should not be used. A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and repeated 
use of solutions over a one year period may adversely affect the integrity of the standard. 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pm filter and in-house procedure IV- 
PACK-001 is used to clean all bottles. Contact us for technical information relating t o  contamination issues in packaging 
materials. 

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

BALANCE CALIBRATIOM 
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 4283598 and 454678. The NIST test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NET / NVLAP accredited calibration lab. The 
NET test number is 822/260017-8. 

THERMQMHER CA LlSRATlON 
Tho thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outtined by ASTM E77-87 and NIST Monograph 150 using N E T  
Test Nos. and Std Nos.: 769543,ZI 73681769543,217368/Pl4462, 17624O/P14452,176240. The in-house procedure 
No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable to NlST 
Identification Nos. 92564, 119016, 471047 and NIST test report Nos. 81 1/258522, 81 1/2557078, and 236090. 

m N I C A L  SUPPORT 
All customers are encouraged to contad us for technical support for the pruper use of our products. 

TEL 1-800-569-6799 lNTL I -732-9Ot-lWO FAX 1-732-901-1 903 E-MAIL IVtech@ivstandards.com 

-2- 

mailto:IVtech@ivstandards.com


i n o r g a n i c  v e n t u r e s  I i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 087M usa 

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mall : ivsaies8ivstanbards. corn w e b s b  : vvvyw. ivstandards. corn 

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

Certificate #883-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with tS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and labet@), IS0 Guide 34-2000 'Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 9090 pg/mL Palladium in 3.3% ( a b )  HCt 

Certified Density: 1.022 g/mL (measured at 22" C) 

The Certified Value is based upon the most predse method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
CertMValua(Ql= 0.: ma 

n XI= krcj)vldual 
n nurdmr of masurewents 
I$ = The sarrrration d all m i a n t  estlrtated ermrs 
(Most c o m n  arethe errasfrominstfuncerrtd measuremnt, 
weighing, dikrtiontovom, mdthefixsd errarqmftedwrtb 
NJST ElW certificate d malyS.) 

Uncert8inty ($1 = 211wsINUp 
mw 

4.0 TRACEABIUTY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
G 'Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
national or international standards, through an unbroken chain of m p a r i m s  all having stated uncertaintbs.' (IS0 VIM, 2nd 
ed., 1993, deflnitlon 6.10) 
0 This IV product is TraoeaMe to NIST via direct comparison to NlST SRMs, The uncertainties for each certified value am 
reported, taking Into account the SRM uncertainty error and the measurement, welghlng and vdurne dilution ermrs. 

4.1 Assay Method 994 f 3 pglmL (Avg 2 runs) 
ICP Assay NIST SRM 3138 Lot Number: 930207 

Gravimetric NIST SRM Lot Number: See Sec. 4.2 
A-Y Method #2 1000 pglmL 



4.2 BALANCE CALIBRATtON - All balances are checked daily using in-house procedure number WMM-001, The wdghb 
used for testing are annually m p a r e d  to Gerhart Scale Co~poration's master weights and are traceatde tu the National 
lrrstlhrte of Standards and Technology (NIST). The NlST TraceaMlity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number Is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cotp. of 
South Amboy. The balances are calibrated wlth a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST / N V W  accredited calibration lab. The NtST test number is 822/2600f 7-83. 

THERMOMETER CALIBWTION - l?le thennometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 whlch was certfied in accordance with the procedures outlined by ASTM €7747 and NlST 
Monograph 1% using NlST Test Nos.  and Std Nos.: 769543,21?3W69543,217368P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-WA.Thermomters which are not calibrated vs standard thermometer No. 803-2680 are 
traceable to NlSf Identification Nos. 92564,119016,471047 and NET test report Nos. 811/258522,81112557078, and 236090. 

4.3 

4.4 GLASSWARE CALIBRATION - In-house p m d u r e  3-Qcd02 Is used to calibrate all Class A Glassware used In the 
manufacture and quality mtrd of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURlTlES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICF-MS. The result from the most sensitive 
method for each element, Is reported below. Salutlons tested by ICp-hnS were analyzed in an lJtPA-Fi&wed Clean Room. An 
ULPA-Fllter is 99,9S85% efficient for the removal of partides down to 0.3 pm. 

I 0 AI 

Q Sb 

- O h  

- M Ba 

9 Be 

- M ei 
- O B  

I 0 Cd 

- 0 Ca 

- M Ce 

..". M Cs 

I 0 Cr 

* M C o  

5.00400 

0.00500 

c 0.01400 

c 0,00100 

< o.Oooo9 

c 0.00004 

c 0.00090 

< o.oa6Qo 
0.00700 

0.00050 

c 0.00003 

O.Oo450 

o.Oo030 

!vJ Dy 0.00060 

M Er < 0.00050 

c M Eu 0.00030 

- M Gd < 0.00010 

- M Ga < 0.00010 

- M Ge < 0.00060 

- 0 Au < 0.00300 

M Hf < 0.00020 

- M Ho e O.OOOO5 

0 In e 0.03300 

- An Ir 0,OM)SO 

0 Fe 0.04600 

- M La 0.00005 

- 

- 

- 

0 ti c 0.04000 

I M tu < 0.00004 

0 Mg c 0.01100 

0 Mn 0.00650 
- 
- 
p Hg < 0.01100 

- M Mo < 0.00020 

I M Nd 0.00020 

- 0 Ni 0.01800 

- bl Nb < 0.oooo5 

- n Os 

I S Pd 

' 0.00600 

...+ M Pr e 0.00003 

M Re K U.#OlO 

- 0 Rh * 0,00600 
- 

- M Rb c 0.00010 

0 Ru 0.00200 

- M Sm < 0.00010 

- 
- 0 sc .c o.OoOo9 

- 0 si 0.0omo 

- M Se e 0.00080 

Q Ag 0.00670 

- 0 Na 0.01500 

M Sr e 0.00005 - 
- 0 s 0.02500 

c 0 Te < 0.01300 

M 713 0.00003 - 
M n c 0.000io - 
- M Th 4 O.OO010 

I M Trn e O.OOOO4 

- 0 Sn e 0.00700 

c 0 Ti c 0.00100 

- M W < 0.00100 

e - M U < 0.00020 

- M V < 0.00020 

M Yb < O.oOo10 - 
I M Y 0.00400 

0 Zn c O.Oo080 
c 

- 0 cu o.Oc1360 - M Pb c 0.00030 2 K ,, < 0.02000 - M Ta 0.00070 - M Zr < 0.00050 

0 - Checked by ICP-OES i - Spectral Interference M - Ch6icked by ICP-MS n - Not Checked For s -' Solution Standard Ekement 

' 6.0 INTENDEDUSE 
For the calibration of analytical Instruments including but not tlmlted to the folrowing: 
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 coeffients 
for detection IIrntt and linearfty s t u d h  
For addltional lntended uses, contact 1V Technlcal Staff 
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8.0 

9.0 

10.0 QlJALlTY S'TANDARD DOCUMENTATION 

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

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

0 10.1 IS0 9001:2000 Quality Management System Reglspratlon - QMl Certificate Number 010105 
Recognized by: 
Registrar Accredltathn Board (ANSI-RA6) 
Standards Coundl of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Cwtfflcatlon Network: 
Argentina (RAM), Australia (QAS), Austria (bQS):  Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Mong Kong (HKQAA), 
Columbia (ICONEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungarjr (MSZT), Ireland (NSAI), Israel (SI1). Italy (C\SQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), N m a y  (NCS), 
Poland PCBC), Po al (APCER), Sfngapwe (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing -Accredited A2IA Certificate Number 883.01 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producerso - Reference Materials Production I Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (sKO-OBE), Canada {SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (UAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) fJNLA), Republic of Korea ()<OCAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ). Singapore (SAC-SINGMS), Spain (ENAC), Sweden (SWEDAC), Swiherland (SAS), United Kingdom {UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 WCFRSO Appendix B - Nuclear Regulatory Commktion - Domestic Licensing of Produotian and Utilization Facilitles 

10.2 ISOIId lY025 -d%"Grnersl Requirements for the Competence of Testing and Calibration" 

10.5 10CFR2I - Nuclear Regulatory Commission - Reporting Defects and NonCompIiance 

10.6 M IL43T045662A (Obsolete/Observed) 

1 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life -The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wlli remain withln the specifled uncertainty 
range. Shelf llte is lirntted prirnarity by bansplratbn (loss of water from the solution) and infrequently, by Chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs Indicate a CRM 
sheff-life of four years for solut.ions packaged In 500-ml low density polyethylene bottles. When stored under special conditions 
that minimize transpiratton and instability, the shelf life can be extended past this limit 

f I .2 Explratlon 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 a#& the integrity of the CRM and h ~ I t  Its useful Ilfe. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations ihat solution standards be 
assigned a one-year expiration date. 

* 

Certification Date: March 14,2003 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katatin Le, QC Supervisor 

Certifyrng officer: Paul Gaines, Chemist, Senior Technical Olrector 



Snorganiic v e n t u r e s  / iiv l a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 0 fax: 732-901-1903 
e-mail; ivsales@vstandards.com website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
1.0 inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified vatue(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 11150 VghL Sulfur in H20 2 .o 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 101 0 f 2 pg/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 fotlowing equations are used in the 
calculation of the certified value and the uncertainty: 
Certified Value 0 = 

n 

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

4.0 TRACEABlllTY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
D 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usualiy 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #1 998 f 8 pg/rnL. 
ICP Assay NlST SRM 3154 Lot Number: 892205 

Assay Method #2 I010 2 2 pglmL 
Acidimetric NlST SRM 84k Lot Number: 84k 

mailto:ivsales@vstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - AI! balances are checked daily using in-house procedure number 6- IMW1,  The weights 

used for testing are annualty compared to Gerhart Scale Corporation's master weights and are traceable to the National 
lnstitute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number is 822M60017-98. All analytical balances are calibrated every 4 months by M e r ?  Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NET / NVtAP accredited calibration lab. The NlST test number is 822/2600t7-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769~3,217368/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 Identication Nos. 92564, 119016,431M7 and N1ST test report Nos. 811/258522,81112557078, and 236090. 

4.3 

4.4 

TRACE METALLIC IMPURITIES (TMl) DETERMINED BY 1CPIMS AND ICP-OES IN pglmt 

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 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The resut from the most sensitive 
method for each element. is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered CIean Roam. An 
ULPA-Fitter is 99.9985% efficient for the removal of particles down to 0.3 urn. 

- 0 0.00025 

M Sb < 0.00100 

h? AS 0.01995 

k! Ba 0.01995 

0 Be 0.00200 

M 0.00080 

Q B 0.00990 

Y Cd < 0.00598 

Q Ca 0.m20 

!d ce 0.00997 

!@ = 0.00060 
k! Cr < 0.00997 

!!l! CO < 0.00598 

!!d CU < 0.01197 !k! Pb < 0.00598 P K < 0.00170 Ta < 0.01396 M Zr 0.00997 
M - Checked by ICP-MS 0 - Checked by ICP-OfS i - Spectral Interference n - Not Checked For s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analyticaf instruments including but not limited to tttaS following: 
ICP-MS, ICP-OES, FAAS, GfAA, XRF, and DCP 
Far the validation of analytical methods 
For the preparation of %orking reference samples' 
For interference studies and the determination of correction coefficients 
For detectio'n limit and lineanty studies 
For additional intended uses, contad W Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 
9.0 

HAZARDOUS 1NFORMATION - Please refer to the endosad Material Saftey Data sheet for information regarding this CRM. 

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

10.0 QUALITY STANDARD DOCUMENTATION 

30.9 

10.2 

10.3 

10.4 

10.5 

10.6 

S O  9001 :2000 Quatity Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSi-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council far Accreditation (RVA) 
Entidad Mexicana de AcredAacion, a.c.(EMA) 
Members of o k :  
Argentina (IWM), Australia (QAS), Austria (bas), Belgium (Avinter) I Brazll (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (tCUNTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), treland (NSAI), Israel (Sil), Italy (ClSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portu a1 (APCER), Singapore (PSB), Slovenia (SIQ), Spair, (AENOR), Switzerland (SUS) 
I S W d  t7025 - 199$”General Requirements for the Competence of Testing and Calibration” - Chemical Testing - Accredited AZLA Certificate Number 883.01 

ISOllEC Guide 34 - 2000 “General Requtrements for the Competence of Reference Material Producers*’ - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium @ELTEST} (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Mong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
end United States (NVlAP) (IC30 ES) 

lOCfR60 Appendix B - Nuclear Regulatory Commission - Domestic Ljcensing of Production and Utilization Facillties 

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

MICSTD-Q5662A (0 bsolstelObserved) 
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41.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Llfe The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stared under environmentally controlled and monitored conditions will remain within the specifed uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stabit? solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5oO-mi low density polyethylene bottles. When stored under speciat conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine {aboraiory use of a CRM increases transpiration 
losses and t he  chance of contamination which affect the integrity of the CRM and limit i ts  usefui Me. 
Inorganic Ventures I IV tabs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned 8 one-year expiration date. 

Certification Date: August 27,2003 

42.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certtficate Prepared By; JoAnn Struthers, QA Administrative Assistant 

CerCifying Offlcer: Paul Gaines, Chemist, Senlor Technieai Diredor 



Lot Number: T-THO1059 

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

Thorium Nitrate 
99.999% 
COY L32 

CERTIFIED CQNCENTRATIQN: 1005 2 3 pg/rnL 
The Certified Valve is based upon the most precise method used to analyze this CRM. The following equatians are used in the 
calculation of the cenifisd value and the uncertainty: 

Certified Value ( 2 )  = x , 
n 

Uncertainty ( f ) 

(E] = mean x, = individual results n = number of measurements Z S ,  = The summat ion o f  all significant 
estimated errors. 

Classical Wet Assay: 1001 k 3 p g h L  
Method: EDTA Titration vs NIST SRM Lead Nitrate. 

Instrument Analysts: f 002 f 4 p g h L  
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NET SRM 31 59. 

The independent samples t-t0st was used to determine if there f enit between the above assay methods at the 95% confidence 
interval, Both methods were compared and show ernent s. This agreement is 8 confirmation of the 
accuracy of this CUM. 

TRACE METALLIC IMPURITIES DETERMINED BY 1CP-MS AND ICP-OES IN pglmL: 
Custom-Grede solutions tested for trace metal1 
An ULPA-Fitter is 99.9985% efficient forthe r 

tyzed in an ULPA-Fikered Clean Room. 

- 0 AI <0.00090 !vJ Dy 0.0062 ' - M Sb <0.000050 - M Er <0.00050 - 0 As €0.014 - M Eu <0.00030 
- M Ba 0.0050 - M Gd 0.0054 
- 0 Be <0,00020 - M G8 <0.00070 
M 3i <0.000040 - M Ge ~0.00060 
0 8 <O.OOOSO - M Au <0.00030 

- 0 Ca <0.030 I M Ho 0.00022 

- M cs <0.000030 I M lr <0.00050 

- M Co <0.00030 - M La <0.000050 
- M Cu <0.00060 - M Pb <0.00030 

- 0 Cd cO.0045 - M Hf <0.00020 

- M Ce <0.00050 - 0 In <O.OU20  

I 0 Cr <0.00080 - 0 Es <O.OOt1 

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

ANALYZED DENSITY OF SOLUTION 
QA:KL * o s o m m  

0 Li <U.O0003c) Pr 0.00037 
M Lu ~0.000940 M Re <0.00010 

M Rh <0.00010 

i wg - M Ru <0.00020 
g Mo ~0 .00020  - Nl Sm 0.0095 
- M Nd 0.0026 - M sc <0.0010 
- 0 Ni C0.0023 - M Se <0,070 
- M Nb <0.000050 - 0 Si C0.0034 
- n os - M Ag <0.00020 
- M Pd <0.00050 - 0 Na <0.00010 
i P  - M Sr c0.000050 
- M pt <0.00020 - 0 S <0.072 
- 0 K <0.0017 ..".. M Ta <O.OOO?O 

i - spectral interference n - not checked for S 

(measured at 22°C): 1.022 g/mL 

I 0 Te <0.031 
M Tb <0.000030 
M TI <0.00010 

M Tm <0.000040 
M Sn <0.00060 
0 Ti <0.00092 
M w <0.0010 
- M U 0.074 
M V <0.00020 
M Yb <0.00010 
- M Y <0.0040 
0 I n  <0.00058 

M Zr 0.0085 

I - 
Th 

- 
- 
- 
- 

- 
c 

- 
7 

solution standard element 

ue Suite 4 Lakewood, NJ 08701 Qual@ Assurance ManagPr 

Technical Support: 800-569-6799 
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* QUALITY STANDARD DOCUMENTATION 

I. IS0 9001 :2000 QMI Registered Quality System {Certificate Number 01 01 05)  

Members of IQ Net : Argentina (IRAM), Austraiia (QAS), Austria {6QSl, Belgium 
(Avinterl , 8razil (FCAV), Canada (QMII, Hong Kong (HKQAA), Columbia (ICONTECI, Czech 
Republic (CQS), Denmark (DS1, Finland (SFS), France [AFAQ), Germany (DOSI, Greece {ELOTI, Hungary (MSZTI, lreland {NSAI), Israel 
(Stl), Italy (CiSQl, Japan (JQA), Korea (KSA-QA), Netherlands (KEMAI, Norway (NCS), Poland(PCBC1, Portugal tAPCER), Singapore 
(PSB), Slovenia (SIQ), Spain WENOR), Switzerland (SQS) 

2 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials 
Production - Accredited A2LA Certificate 883.02 
ISO/IEC f 7025-1 999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited 
AZLA Certificate 883.01 

1 OCF R50. Appendix €3 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utiiization Facilities 
1 OCFRZl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department far further information and copies of documents pertaining to our Quality 
Standard certifications. 

4. MIL-STD-45662A 
5. 
6. 

STABILIPII EXPIRATION DOCUMENTATION 

Shelf Life - The lenclth of time that a Drooerfy stored and oackaaed standard will remain within the sDecified 
uncertaintv. Shelf life is affected by chemical stability and transpiration issues. Inorganic 
Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss is linear with 
time and limits the time a standard can be used with confidence. The smaller the bottle the higher 
the rate of transpiration. lnorgenic Ventures' studies indicate that the shelf life of our 500  rnL 
bottle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

Expiration Date - The date after which a standard sofution should not be us%& A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and repeat 
us0 of sclutions over a one year period mey adversely affect the in tqr i ty  of the standard. 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that  has been filtered through a 0.2 ,urn filter and in-house procedure IV- 
PACK-001 is used to clean all bottles. Contact us for technical information relating to contamination issues in packaging 
materials. 

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

BALANCE CAtlBRATlOhj 
AI! balences are checked daily using in-house procedure number 6-1MM-001. The weights used for testing are annually 
compared to Gsrhart Scale Corporation's master weights and we traceable to the National tnstituts of Standards and 
Technology (NfST). The NlSf Traceability numbers are 4283598 and 454678. The NIST test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by GerhaR Scale Corp. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NIST / NVLAP accredited calibration lab. The 
NIST test number is 822/260017-8. 

THERMOMETER CAUBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer NO. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST Monograph 150 using NJST 
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, 1 I901 6, 47 1047 and NIST test report Nos, 81 1 /258522, 8 1 1 /2557078, and 236090. 

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

TEL 1-80O15ti9-6799 INT'L 1-732-901-1900 FAX 1-732-901-1903 E-MAIL Ivtech@ivstandards.cOm 

-2- 

mailto:Ivtech@ivstandards.cOm
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i n o r g a n i c  . v e n t u r e s  I i v  l a b s  

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

e-mail: ivsalesQivstatndards.com websits: www.ivstandards.com 

A 

0 
cer t i f i ca te  of a n a l y s i s  

3 .U Inorganic Ventures 1 IV Cabs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials-- Contents of certificates 
and Iabelfs), ISQ Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials + General and Statisical Principles." 

9 

2.0 I~ESC'RIFTION OF CRM 

Catalog Number: CGUI-1 and CGU1-5 
w-uo1059 Lot Number: 

Starting Material: UU2( NO3)2.6H20 
Shrting Material Purity (%}: gg.gga1g 

Custom-Grade 'lodo p g h L  Uranium in 4% (abs) HNOs 

B 3.0 

Starting Material Lot No RC300t8 . 
Matrix: 1% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 997 f 2 pg/mL 

Certified Density: 1.021 g/mL (measured at 22" C) 

The Certified Value is based upon the-most precise method used to analyze this4XM. The following equations are used in the 
calcutatlon of the certified value and the yncertalnty: 

CwttnadValue 0 = ' (Ql=mean 
n XI = imidual resuits 

(ara 
n = rwtxu of masummnts 
!IS = Theawwrratmn cf all agnificant e&hmled erms 
(Most c m n  arethe srrasfromLrstrmal measurmwt, 
wighhg, dlution to volwre, ##1 the fixed wru' reported rn t he 
,W SW certificate d aabsis.) 

Uncertainty (2) =-IFP 

f 

4.0 * TRACEABiLITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Pr%rty of the result of a measurement or the value of a standard whereby tt can be relatad to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This 1V product is Traceable to NIST via direct comparison to NlST SRMs. The uncertainties for each ceFtiffed value are 
reported, taking Into account the SRM uncertainty error and the measurement, weighing and volume dllution errors. 

4.1 Assay Method - 997 f 2 pglrnL 
ICP Assay NIST SRM 3163 Lot Number: 891509 

Assay Method #2 1000 M@mL 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 

http://ivsalesQivstatndards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CAtll3RATION - All balances are checked daily using inhouse procedure number 6-INMn-001. The weights 
used for testing are annually compared lo Gerhart Scale Corporation's master weights and are traceable to the Nationa! 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Ctass 2. 
The N E T  test number is 823260017-98, All Etna!ytical balances ere wLbrated every 4 months by Gemart Scale Cwp. of 
South Amboy. The balances are calibrated with a class 1 andlor dass 2 analytical weight set. these weights are tested 
annually by a NET / NVLAP accredited calibration lab. The NlST test number is 8221260017-98. 

THERMOMETER CALIBRATION - 7he thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certlfred in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Themometa which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identication 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 calbrste all Class A Glassware used in the 
manufacture and quality control of Custom Grade Stsndards. 

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

6.0 INTENDED US€ 

M Pr 0.00075 

Re < 0.00249 

M Rh < 0.00249 

!d Rb 0.00249 

!!! Ru 0.00438 

M Sm 0.00010 

Rn S@ 0,01992 

!d SC e 0.02490 

1 Si 

!!!! AQ e 0.00498 

- 0 0.00664 

M Sr 0.00125 

i s  
!!!! Ta 0.01743 

n - Not Checked For 

For the calibration of analytical tnstnlments Including but not limited to the following: 
JCP-MS, ICPIOES, FAAS, GFAA, XRF, and D(=P 
For the vafidatlon of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coeficknts 
For detection limit and linear@ studies 
For additional intended uses, contad N Technical Staff 
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7.0 fNSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

ICP-OES 36?.[307nm 03lO132pghL 2 ion Th,Ce 
ICP-OES 263.5S3 nm 0.3 IODt pgrhlL I ion Ce, Ir, Th, Rh, W, Lr, Ta, Ti, Y, Hf, Fe, Re, Ru 
ICP-MS 233amu zppt n/e M' *epk''o, 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

HOMOGENEITY - This solution was mixed according to procedure ~V-MPM-004 and is guaranteed to be homogeneous, 

10.1 IS0 9M)i;2000 Quality Management System RegistraUon - QMI Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of temational Certification W B :  
Argentina (IRAM), Australia (QAS), Austria (&IS], Belgium (Avinter} , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (PISAI), israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PC8C Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2U Certificate Number 883.01 

10.3 fSOflEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2tA CertMcate Number 883.02 
A2LA Mutual Recognttron Agreement Partners: 
Australia (NATA), Austrla (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCCJ, Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFWC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNtA), Republic of Korea (KOLA$), The Netherlands (RVA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAGSLNGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UWS) 
and Unlted States (NVLAP) (IC80 ES) 

10.4 lOCFR5O Appendix B - Nuclear Regulatory Commission - Oomestic Licensing of Production and Utilization Facllltles 

10.2 ISOIIEh I l O Z k  - 1999 "General R'equtmrnents for the Competenca of Testing and Calibration" 

i0.6 lOCFR2I - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
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*NOTICE TO ICP-MS USERS: The 23sU in this standard Is depleted, The certified abundances in Atom % are BS follows: 
Natural Abundance IV's Certified Abundance 

jsotoope Atom 56 Atom % 

Uranium 23eU 99.3 99.8 f 0.1 

0.70 0.204 k 0.002 2 3 6 ~  

41.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Llfe - The period of time during which. the concentration of the anafyte(s) in a properly packaged, unopened, end 
unused standard stored under environmentally antrolled and monitored condiUons will remain within the specified uncertainty 
range. Shelf Me is lknited primarily by transpiration (loss of water from the solution) and inftequentty, by chemkal instability. 
Transpimuon studies (P-SPO1020) of chamlcally-stabb solutions performed at Inorganic Ventures 1 IV Labs Indicate a CRM 
shelf-lf-e of four years for solutions packaged in 500-mL low density polyethylene bottfes. When stored under special conditions 
that rninlmlte transpiration and instability, the shelf life can be extended piast this fhk  

14.2 Expimaon Date - The date after which a CRM should not be used. Routine laboratory use of a CRM Increases transpimbn 
losses and the chance of contamination w K i  affect the Integrity of the CRM and limit it$ useful Me. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agendes' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: June I O ,  2003 

12.0 NAMES AND StGMTURES OF CERTiFYING OFFICERS 
CeMcate Prepared By: JoAnn Struthers, QA Administrative Assistsnt 

jL4ut -  
certificate A ~ P ~ v A  BY: ~ a t a ~ i n  Le, QC Supervisor 

Certifying offocer. Paul Gains, Chemist, Senior Technical Director 



inorganic v e n S u r e s  1 i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 087oT usa 

phone: 800-669-6799 732-9M-1900 fax: 732-901-1903 
e-mail: ivsalesQivstandards.com * website: www.ivstandards.com 

certr’f ica te of a n a l y s i s  
e 

1,O Inorgank: Ventures I N Labs Is an IS0 Guide 34.2000 Cerfified Referetrce Material (CRNI) Mwrufacturer: 
CerChte Y883-02, me cerlificate is designed and the certified value(s) and uncertainty(ies) are 
detemined in accordance with IS0 Guide 31-2000 (Refweme Mate&& - Contents of cerbfkates and label@), 
Is0 Guide 34-2000 “Quality System Guidelines for the Production of Reference Mateials,’’ and IS0 Guide 35-1989 
“CertHcation of Reference Materials - General and Statisical Principles. ” 

DESCRlPTlON OF CRM Custom-Grade 1000 pglmL Tungsten In lo! (aba) HNOdl% (abs) HF 

CERTIFIED VALUES AND UNCERTAINTIES 

Certifieci Concentration: 200-1 2 2 p&mL 

Certified Density: 

The CertMed Value is based upon 
calculation of the certified value and 1I-w unceartai 

C € ! f t m d V & ~ = ~  

UncertaLdy = 2!&3-%YtW 

n 

TRACEABILITY TO NIST A 
C “Property of the result of a meas 
national or international standards, 
ed., 1993, definition 6.10) 
D This 1V product Is Ttamable to N1ST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measuremnt, weigning and volume dilution BTTOTS. 

it can h related to stated references, usually 
all having stated uncertainties.” (IS0 VIM, 2nd 

4.1 Assay Method #I 1001 f 2 ~ g h L  (Avg 2 runs} 
ICP Assay NlST SRM 3153 Lot Number: 990209 

Gravimetric NtST SRM tot Number: See See. 4.2 
Assay Method #2 1000 pg/ml 

http://ivsalesQivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALIBRAT10N - All balances are checked dally using In-house procedure number 6-1MM-001. The weights 
used for testing are annualiy compared to Gerhart Scale Corporatlon's master weights and are traceable to he National 
lnstttute 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 Cap. of 
South Amboy. Tbe balances are callbrated with a class 1 and/or class 2 analyticai weight sat. These weights are tested 
annually by a NET I N V W  accredited calibration lab. The NIST test number is 82Z260017-98. 0 
THERMOMETER CAllBRATlON - The t h e m e t e r s  used in the determination of the flnal densltles are calibrated vs standard 
thermometer No. 903-2680 which was CertMed In accordance wlth the procedures outlined by ASTM En-87 and NIST 
Monograph 150 using NIST Test Nos. and Std Nos.: 789543,2173681769543,21736WP14452, 17624O/P14452,176240. The 
in-house procedure ffo. Is 24C-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119018,471047 and NIST test report Nos. 851/258522,811/2557078, and 236090. 

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

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

- 0 Al 0.01792 

- M Sb c 0.00050 

- M As 0,00991 

- M Ba < 0.00991 

""". M Be < 0,00050 

- M Bi 0.00040 

- 0 6 1,19460 

- M Cd < 0.00297 

- 0 Ca O.oOo80 

- M Ce < 0.00496 

- M Cs < 0.00030 

I M Cr 0.00496 

- M Co 0.00297 

- M Cu s 0.00595 
M - Checked by ICP-MS 

- M Dy < 0.00595 

- M Er c 0.00496 

M Eu 0.00297 

M Gd c 0.00099 

- M Ga < 0.00099 

I M Ge < 0.00595 

- M Au c 0.00297 

- 
c 

L M Hf 0.00198 

- M Ho < 0.00050 

M In < 0.00991 

- M Ir < 0.00496 

- 0 Fe e 0.03982 

.-". M La < 0.00050 

- M Pb 0.00060 

0 - Checked by ICP-OES 

- 

0 U 0.00008 

- M Lu < 0.00040 

0 Mg 0.00120 

- M Mn c 0.00397 

0 Hg 0.04778 

..". M Mo 0.00050 

- M Nd 0.00198 

- M Ni 0.00793 

- 0 Nb 0.06371 

- 

2 os 
- M Pd 0.00496 

E P  

- M Pt c 0.00198 

0 K 0.03146 

i - Spectral Interference 
- 

L M Pr < 0.00030 

Re 

- M Rh 0.00099 

- M Rb < 0.00099 

M Ru < 0.00198 

- M Sm < 0,00099 
- 0 Sc < 0.00036 

M Se < 0.00793 

0 Si < 0.01354 

M A3 < 0.00198 

0 Na 0.04178 

M Sr < 0.00050 

- 

- 
- 
I 

- 
- 
- n S  

0 Tit e 0.39820 
n - Not Checked Fur 
- 

6.0 INTENDED USE 
For the calibration of analytical instroments including but not limited to the following: 
ICP-MS, ICPQES, FAAS, GFAA, XRF, and DCP 
For !he valldaUon of analytical methods 
For the preparation of "worklog reference samples" 
For interference studles and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technicat Staff 

c M Te < 0.02974 

- M Tb < 0.00030 

- M TI 0.00099 

- M Th C 0.00099 

- M Tm c O.oo040 

- M Sn c 0.00496 

I M Ti 0.00198 

- s w  
- M U 5 0.00498 

- M v < 0.00198 

M Yb 0.00099 

- M Y < 0.03965 

- M Zn O.Of983 

..". M zr 0.00079 

s - Sdution Standard Element 
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9.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

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

8.0 

9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certtficate 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 19 Net tntomational Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany {DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (ClSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC , Portugal (APCER), Singapore (PSB), Slovenia (SiQ), Spain (AENOR), SwitzeflandjSQS) 

10.2 lSO/lE& 1702b - I999 "General Requirements for the Competence of Testing and Catibratron 
Chemical Testing - Accredited A2LA Certificate Number 883.01 

40.3 fSOIlEC Guide 34.2000 "General Requirements fur the Competence of Reference Materlal Producers" - Reference Materials Production Accredlted A2lA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partnets: 
Australla (NATA), Austria ( B m A ) ,  Belgium (BELTES) (BKO-OB€), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NA8), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea {KOUS), The Netherlands (RvA), New Zealand {IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGtAS), Spaln {ENAC), Swedsn (SWEDAC), Switzerland {SAS), United Kingdom (UKAS) 
and United States (MILAP) (IC80 ES) 

- Domestic Licensing of Productlon and Utlllzation Faditties 
10.4 IOCFRSO Appendix B - Nuclear Regulatory Commission 

10.5 10CFR.21 - Nuclear Regulatory Comrnisslon - Reporting Defects and Non-Cornpliance 

10.6 MILSlD-456628 (Obsolete/Observed) 



43.0 DATE OF CERTIFlCATION AND PERIOD OF VALIDITY 010475 

11.1 p1/ Shelf Life - The period of time during which the concentration of the anal@@) in a properly packaged, unopened, and 
unused standard stored under environmentally contrdled and monitored conditions Will remain within the specified uncertalnty 
range. Shelf Hfe 1s limited primarily by transpiration (loss of water from the sokutlon) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / fV Labs indicate a CRM 
shelf-fife of four years for Sotutiwrs packaged in 5oo-mL low dendty polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past thls ilmk 

1 ? .2 Explration Date - The date after which a CRM shouM not be used, Routine laboratory use of a CRM increases transpiration 
losses and the chance of contarninaffon which affect the integrity ofthe CRM and limit its useful life. 
Inorganic Ventures / iV Labs concurs with state and federal regulatory agencies' recommendations that sdulion standards be 
assigned a one-year expiration date. 

Certiflcation Date: February 10% 2903 

Expiration Date: 

1i2004- 
12.0 NAM€S AND SIGNATUR 

Certificate Prepared By: 

Certificate Approved 8y: 

Certifying Officer: 



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

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

c e r t i f i c a t e  o f  a n a l y s i s  
1 .o 

2.0 

3 .o 

4.0 

Inorganic Ventures I IV Labs Is an 1SO Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 p g h L  Yttrium in 1.4% (abs) HNOJ 

Catalog Number: 

Starting Material: Y203 
Starting Material Purity (*A): 99.999727 
Starting Material Lot No 
Matrix: 1.4% (abs) HN03 

CGYI-1, CGYI-2, and CGYI-5 
Lot Number: X-QYOIICJ~ 

991 8901 OY L 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1006 -f: 2 pg/mL 

Certified Density: I . O l O  g/mL (measured at 22" C) 

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

Certified V a b  = Ql= mill 

Uncertainty (3 = 2K-w 

n XI = indbidual res~ts 
n = t w k r  d maswemts 
BS = The sumnation d dl significant airrated ems 
(Most c m n  am the enasfrminstrurrental measurerrant, 
weighin& dilutionto volum, md the fixed error reported M? t he 
NlST SW cerHicalle af matfss.} 

0" 

The independent samples t-test was used to determlne if there is agreerneni 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 MIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
il 'Property of the result of B measurement or the value of a standard whereby It can be related to stated references, usually 
national or internatbnal standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
Cl This IV product is Traceable to NlST via direct cornparison to NlST SRMs. The uncectainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I WO4k 4pglmL 

1006 f 2 pg/mL 
ICP Assay NlST SRM 3167a Cot Number 790412 

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

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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- 0 Ai 0.00024 M b’ < 0.00595 - 0 Li < 0.00002 

51 Sb < Q.01OM) h! Er < 0.00496 LU < 0.00040 

M As < 0.00992 !!!! < 0.00298 8 Mg 0.00015 

4 

!! Pr c: 0.00030 h!! T@ < 0.02996 

M Re 0.00099 - Tb < 0.00030 

M Rh < o.oO099 - h4 TI < 0.00099 

6.0 INTENDED USE 
For the calibration of analytica! instruments including but not llmited 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 Jlmit and linearity studies 
For additional intended uses, contact IV Technical Staff 

!!d Ba 0.00992 - M Gd < 0.00ow 

M Be 0,00050 y Ga < o.Oo099 

- Bi o.oO04o !!8 0.00595 

- 0 0.00013 M Au < 0.00~96 

- M Cd 0.00298 M Hf < 0.00198 

- 0 Ca 0.001Qo hd Ho < 0.00050 

!!!! Ce < 0.00496 !!d! In 0.00992 

!!!! CS < 0.00030 It lr < 0.00496 

!!d Cr < 0.00498 - 0 fe 0.00070 

!!!! CO 0.00298 h!! La 0.00050 

52 Mn < 0.00002 b!l Rb < o.Ooo99 !!B TIl < 0.00099 

Q Hg < 0.02000 !!d Ru < 0,00998 &I 7I-n = 0.00040 
M Mo .e 0,00198 E? Sm < 0.00099 hn Sn < 0.00496 

M Nd < 0.00198 Q SC 0.00003 !Y! Ti 0.04959 

!!! Ni 0.00794 h!! Se < 0.00794 w 0.00992 

e M Nb < o.oO05o Q Si 0.001 70 M u 0.00198 

- n Os 9 A!? < 0.02000 T 0 v < 0.00080 

- 0 Pd < 0.10000 0 Na < 0.05000 M Yb 0.00099 

Q P < 0.07000 Q Sr < o.00004 s y  

M pt 0.00198 0 s 0.04300 - 0 Zn 0.00025 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

HOMOGENEIW - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 

lo.? IS0 9001 :ZOO0 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Councii 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) Brazii (FCAV), Canada (Qfvll), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Repubiic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI[), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherjands (KEMA), Norway (NCS), 
Poland PCBC), Portu al (APCER Singapore (PSB), Slovenia (SiQ), Spain {AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10:3 ISO/lEC 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 Pamers: 
Australia (NATA), Austria (BrnwA), Betgium (BELTEST) @KO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zeaiand (IANZ), Norway {NA), 
Portugal (IPQ), Singapore (SAESINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10,4 10CFRSO Appendix 6 - Nuclear Regulatory Commission 
- Domestic Licensing of Productlon and Utilization Faclllties 

40.2 ISO/IE& 17025 - d " G e n e r a 1  kequirments for the Competence of Testing and Calibration" 

10.5 IUCFRZI - Nuclear Regulatory Commission - Reportlng Defects and Non-Compliance 

30.6 MlL-STD-46662A (OkoletelObsetved) 



9 It.0 DATE OF CERTlFlCATION AND PERIOD OF VALIDITY 010479 

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

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

Certification Date: February 24, 2004 

Expiration Date: 

?!pm i,; < , -  

- - *, 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
CeItifOcoG Prepared By: JoAnn Struthers;, QA Administrative Assistant 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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inorganic v e n t u r e s  / i v  l a b s  

195 lahigh avenue, suite 4, lakewood, nj 087Ol usa 
phone: 800-669-6799 732-90$-1900 fax: 732-Sol-1903 

e-mail 1 ivsaiesk3ivstandards. corn we bsite: w w .  ivstandards. corn 

c e r t i f i c a t e  of a n a l y s i s  
e 

1 .Q 

2 .o 

3.0 

4.0 

Inorganic Ventures I1V Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate W3-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 {Reference Materials - Contents of certificates 
and Iabells), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESGRlPTlON OF CRM Custom-Grade 1000 p$mL Zirconium in H2O tr. HN03 tr. HF 

Certified Density: 0.999 g/mL (measured at 22" C) 

The Cettifsed 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: 
WifiedVlalue 0 = ~ X J  

Uncertainty (2) = 2Ih3,)Ztm 

o= y y  n xI = hdwrdual resUas 
n = n u m r  of m m r r e n l s  
El8 = The s;rmrcation d all significant estirreted erwa 
(Most c m n a m t h e  marsfrominstrmntal m w m ,  
weighhg, dikdion to vdm, ind the fixed errw reportsd on t he 
NlST SW certificatrr of analfsis.) 

TRACEABILITY TO NlST AND VALUES OBTAINED 6 Y  INDEPENDENT METHODS 
E "Property of the resutt of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
&., 1993, definition 6.10) 
0 This tV produd Is Traceable to NlST vla direct comparison to NET SRNls. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution emrs. 
4.t Assay Method #I 1004 2 2 pg/mL (Avg 2 runs) 

ICP Assay N E T  SRM 3169 Lot Number: 990109 

Assay Method #2 4000 pglmL 
GrevfmeMc NlST SRM Lot Number: See Sec. 4.2 



4.2 

4.3 

4.4 

@I0481 
BALANCE CAUBRATtON - Alt balances are checked daily using in-house procedure number 6-1MM-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 Technobgy (NIST). The NlST Traceabiltty numbers are 692476 - Class 1 and 692476A -Class 2. 
The NIST test number is 8221260017-98. All analytical balances are caiibrated every 4 months by Gerhart Scale CWp. of 
South Arnboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST 1 NVMP accredited calibration !ab. The NlST test number is 8221260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368P14452,176240/P14452,176240. The 
in-house procedure No. is Z-QC-001.Thermorneters which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NIST test report Nos. 81 1/258522,811125570?8, and 236090. 

0 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES 1N P g h L  
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and LCP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 gm. 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00059 

Re < 0.00198 

b!! Rh 0.00198 

k! Rb < 0.00198 

M 0.00396 

!d Sm < 0,00198 

0 SC 0.00064 

M < 0.01585 

P si c 0.80096 

AS 0.40048 

0 Na 0.02803 

M Sr 0 . m 9 9  

Q S 0.28033 

M Ta 0.03386 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 

For the validation of analytical methods 
For the preparation of Working reference samples” 
For interference studies snd the determlnation of correction coefficients 
For detection lima and linearity studies 
For additional intended usis, contact IV Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 

!!! u < 0.00396 

M v 4 0.00396 

M Yb < 0.00198 

e y 0.0040’1 

$z Zn < 0.04005 

s a 
s - Solution Standard Element 



010482 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

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

8.0 

9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMA710N - Please refer to the enclosed Material Saftey Data sheet for information regarding thls CRM. 

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

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001:2000 Quality Management System Registration QM1 Certificate Number 010105 
Rec og nixe d by: 
Registrar Accreditation Board (ANSI-WB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acredltacion, a.c.(EMA) 
Members of IQ Net international Certification Network: 
Argentina (IRAM), Austretia (WS), Austria (OQS), Belgium (Avinter) : Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI]), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC) Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISOfld 17025 - 1999 "General dequirernents for the Competence of Testing and Calibration" - Chemical Testing - Accredited AZLA Certlficate Number 883.0f 

lSUllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certfficate Number 883.02 
MU Mutual Recognttlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-UBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (UANAK), Finland (FINAS), France (COFRAC), Gemany (OAR), Hong Kong (HKAS, frel8nd (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA). Republic of Korea (KOUS), The Nethetlands (RvA}, New Zealand (IANZ), Norway (NA), 
Pottugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC60 ES) 

IOCFR60 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilittes 

IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 



010483 11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The perid 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 withln the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOlO20) of chemically-stable solutions performed at Inorganic Ventures / N Labs indicate 8 CRIW 
shelflife of four years for solutions packaged in 500-mL tow density polyethybne bottfes. When stored under s w a t  conditions 
that mlnimire transpiration and Instability, !he shelf j i b  can be extended past this l h k .  

11.2 Explratlon 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 integFity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certtflcation Date: March 29,2003 

BEEmlZ= Expiration Date: 

12,O NAM€S AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Katalin Le, QC Supervisor &fd- * L  
Certlficate Approved By: 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



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

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e - rnai i : ivsales@ivstanda rds . co ri? we bsite : w w .  ivstandards . corn 

c e r t i f i c a t e  of a n a l y s i s  
0 

1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade tOOO grglml Barium in 0.11% (abs) HNU3 

Certified Dens-Ry: 0.999 glmL (measured at 22" C) 

The Certified Value k based upon the most preclse method used to analyze this CRM. The following equations are used In the 
calculation of the certified value and the uncertainty: 
Mffled Value 0 = ($=meal 

n x, = indwiclual results 
n = n l a r b e r a f m e m l s  
B$ = lh sumrration d all dgtdficatd d i e d  errors. 
(Most c o m n  are the errcrsfrominstrmntat maswetrent, 
weighing, dilutionto \rc&m, ad theflxed wrcr reparted on t be 
NlsT F M  certificate of ma&k-) 

Uncertainty (3 ==E 
09'" 

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 TRACEABIL17Y TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
E "Property of the result of a measurement or the value of a standard whereby It c a n  be related to stated references, usually 
national or international standards, through an unbroken chain of ccmparlsons alt having stated uncertainties.' (IS0 VIM, 2nd 
ed,, ?993, deflnition 6.10) 
0 This IV product is Traceable to MIST via direct comparison to NlST SRMs, The uncertainties for each certified value are 
reported, taklng into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 h a y  Method #I 998k 4pglmL 
ICP Assay NlST SRM 3104a Cot Number: 992907 

Assay Method #2 1004 f 9 pgltnL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 
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4.2 BALANCE CALIBRATION . All balances are checked daily using in-house procedure number B-IMMaOl . The weights 

used for testing are annually compared to Gerhsrt Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NET test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cow. of 
South Amboy. The balances are calibrated with a class 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NISI" / NVLAP accredited calibration iab. The NIST test number is 822/260017-98. 

THERMOMEER CALIBRATION - The thermometers used in the determination of the final densities are calllxated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769!543,217368/769!%3,217368/Pt4452, 17624WP14452, 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. 8111258522,811/2557078, and 236090 

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

4.3 

4.4 

5 0  TRACE METALLIC IMPURITIES (TMl) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below, Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

Q Li c 0.00400 

- LU 0.00085 

0 M o,oooo9 

- Mn < 0.00846 

Q Hg < 0.01200 

hn Mo < 0.00423 

Q Nd < 0.00330 

h!? Ni < 0.01691 

M Nb < 0.00106 

M Pd < 0.01057 

P p < 0.00260 

!!! Pt 0.00423 

9 K < 0.00180 
i - Spectral Interference 

M Pr c 0.00053 

M Re < 0.00211 

M Rh 0.00211 

M Rb < 0.00211 

!!d Ru 0.00423 

P Sm 0.00071 

!!! SC 0,02114 

!d se 0.01691 

Q si 0.00340 

hR AS < 0.00423 

M Na c 0.21142 

- 0 Sr 0.00379 

Q S < 0.02500 

Q Sa < 0.00690 
n - Mot Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytic81 methods 
For the preparation of 'working reference samples" 
For interference studies and the determination of correction coeffidents 
for detection limit and linearity studies 
For additional intended uses, contact tV Technical Staff 

a !d u < 0.00423 

&! v < 0.00423 

- M Yb c 0.00211 

c 0 y o.ooo4o 

9 21 < 0.00039 

!Y! Zr 0.01057 
s - Solution Standard Element 



030486 
7.0 1NSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8-0 

9.0 
10.0 QUALITY STANDARD DOCUMENTAflON 

HAZARDOUS INfORMATlON - Please refer to the enclosed Material Safiey Data sheet for infonnatlon regarding this CRM. 

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

10.1 IS0 9001;2000 Quality Management System Registration - QMl Certtficate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicans de Acreditacion, a.c.(EMA) 
Mernbwi of IQN.st..l.nbmational Certification Netwofi: 
Argentina (IRAM), Australia (QAS), Austria (OW), Belgium (Avinter) , Brazil (FCAV), Canada (QMt), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSrr), Ireland (NSAI), israel (Slt), Italy (CISQ), Japan (JQA), Korea (KSAUA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzertand (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Gulde 34 - 2000 "Oeneml Requirements for the Competence of Reference Materfal Producers" - Reference Materials Production - Accredited A2LA Certificate Number 863.02 
APIA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (.MA), Republic of Korea (KOLA$), The Netherlands (RvA), New Zealand (IANZ), Norway (NA}, 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unifed States ( N W )  (IC80 ES) 

10.4 IOCFRSO Appendlx B - Nuclear Regulatory Commlsslon - Domestlc Llcensing of Production and Utlllzatlon Facflltles 

10.2 ISOllEC 17025 - 1999 "General kequirernents for the Competence of Testing and Calibration" 

10.5 ?OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

1 0.6 M I L-STD-4566 2A (0 bsoietelobse wed) 



e104~s7 I 1  ,O DATE OF CERTlFlCATlON AND PERIOD OF VALIDITY 

11.1 N Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain wfthin the speclfled 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 lnorganic Ventures I IV labs indicate a CRM 
shelf-life of four years for so!utions packaged in 5WmL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and Instability, the shelf life can be &ended pest this limit. 

1 I .2 Expiration bate - The date after which 8 CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year explrstkn date. 

Certification Date: July 28, 2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certlficate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Cettlfying Officer: Paul Gaines, Chernlst, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

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

e-mail: ivsaies@ivstandards.com website: www.ivstandards.com 0 c e r t i f i c a t e  of a n a l y s i s  
1.0 Inorganic Ventures I iv Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate M83-02, The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), I S 0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-4 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRWTION OF CRM Custom-Grade I000 pglmL Beryllium in 2% (abs) MN03 2.0 

Certified Density: 1.023 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: 

Certifiid Vatue = a Q =  man 
n xI = individual resuns 

min 
n = nuwber of maslwewents 
88 = The sumnatlon cf ail significant &rated errors 
(Most c m  are the wcrsfrommstrwrental mixurerTefl, 
weighing, dikrtionto vokm,  a d  the fixed mu reported unt he 
NET certificate of aalysis.) 

Uncsrtairrty (2) = 21bslWn 

4.0 TRACEABILITY TO NtST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of 8 standard whereby It can be related to stated references, irsually 
national or international standards, through an unbroken chain of comparisons all having stated uncertahties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
!7 This N product is Traceable to NlST via direct comparison to NtST SRMs. The uncertainties far each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.3 Assay Method #I 1007 f 4 pg1ml 
ICP Assay NIST SRM 310% Lot Number: 892707 

Assay Method #2 to02 PglrnL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

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


4.2 

4.3 

4.4 

BALANCE CALlBWTtON - All balances are checked daily using in-house procedure number 6-1MM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the Nationat 
Institute of Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 69247614 - Class 2, 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerharl Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 anaiyticaf weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NlST test number is 8221260047-98. 

THERMOMETER CALlBRATlON - The thermometers used in the determination of the final densities are calibrated vs standard 
lhermorneter No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7747 and NtST 
Monograph 150 using NJST Test Nos. and Std Nos.: 769543,2173681769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST tdentification Nos. 92564, 119016.471047 and NIST test report Nos. 81 t/258522,811/2557078, and 236090 

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

5.0 TRACE METALLIC IMPURITIES (TMi) DETERMINED BY ICPlMS AND ICP-OES IN PglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial LCP-UES and ICP-MS. The resun from the most sensitive 
method for each element, is reported b%l5W. Solutions tested by ICP-MS were analyzed in an ULPA-Fibered Clean Room. An 
UFPA-Fitter Is 99.9985% efficient for the removal of particles down to 0.3 pm. 

!!d DY < 0.01305 

kil 0.01087 

!d Eu 0.00652 

!k! Gd < 0.00218 

Ga 0.00236 

!d Ge < 0.01305 

&! Au < 0.00652 

@ Hf 0.00435 

l!d Ho < 0.00109 

!!!! In 0.02175 

M Ir 0.01087 

c 0 Fe 0.00268 

M La < 0.00109 

M Pb 0.00652 
0 - Checked by ICP-OES 

I 0 Li < 0.00002 

b!! Lu < 0.00087 

9 0.00003 

0 Mn 0.00002 

Q Hg C 0.01500 

k! MO c 0.00435 

M Nd < 0.00435 

- M 0.65245 

M Nb c o.00109 

5 us 
!!d Pd 0.01087 

r z p  

k! f)t 0.00435 

9 K 0.10000 
i - Spectral Interference 

Y b  < 0.00216 

- M y 0.08693 

Zn < 0.04350 

!d Zr r: 0.01087 
s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
tCP-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 curredion 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 
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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 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognk6d by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EW) 
Members of IQ Net International Certification Network: 
Argentina (RAM), Australia (QAS), Austria (6QS),  Belgium (Avinter) , Brazil (FCAV), Canada (QMl), Hang Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT). 
Hungary (MSTT), Ireland (NSAI), Israel (SII), Italy [CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Swjtzerland (SQS) 

10.2 ISOIIEC 17025 - 1999 "General Requtrernents for the Competence of Testing and Calibration" 
- Chemlcal Testlng - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materlals Production - Accredited A2U Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (SrnwA), Belgium (EELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Leafand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-StNGtAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAPJ (IC80 €S) 

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

10.5 iOCFR21 - Nuclear Regulatory Commission - Reporting Oefects and Non-Compliance 

10.6 MlLSTO45662A (ObsoleteiObserved) 

11.0 DATE OF CERTLFICAT1ON AND PERIOD OF VALIDITY 

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

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

Certification Date: January 08,2004 

q = 3  
112005- 

Expiration Date: 
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'I 2.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: Debbie Newman, Production Manager 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



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

e-mail: ivsales@ivstandarcJs.com w e b s i t e :  www.ivstandards.com 
phone: 800-669-6799 0 732-901-1900 fax:  732-901-1903 

c e r t i f i c a t e  of a n a l y s i s  
CUSTQM-GRADE SOLUTION 1000 p g h L  Chrorni~m'~ in 1.4% HNO, (abs) 
Catalog Number: CGCR(3)l-1 , CGCR{3)1-2 and CGCR(311-5 

Lot Number: W-QCR02033 

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

CERTtFIED CONCENTRATION: 995 A 3 pglrnL 
The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certifisd value and 
the uncertainty: 

Certified Value (R) = x 
n 

( 1 7 )  -- mean xi = individual results n = number of measurements Z S ,  = The summation of alI significant 
estimated errors. 

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

Calculated Value: 1002 Nglrnl. 
Method: Calculated, based on starting material. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-QES IN pg/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an UtPA-Filtered Clean Room. 
An ULPA-Filter is 99.9935ah efficient for the removal of particles down to 0.3 pm. 

0.0028 
<0.000050 
< 0.00 10 
e 0.001 0 
< 0 .OW0 60 
c O.OOO040 
C0.0070 
< 0.00030 

0.001 1 
<0,00050 
<0.000030 

c 0.1 0 
< 0.00060 

DY - M Er 
- M Eu 
M Gd - M Ga - M Ge 

c M All 
- M Hf 
- M Ha 

M Ir 

- M LEI 

- 0 In 

c a ~ e !  

M P b  

- 

<0.00060 
< 0.00050 
<0.00030 
c 0.000 10 
0.00070 

< 0.00060 

< O.OOO30 
< 0.00020 

<0.10 
c 0.00050 
co.10 
<0.000050 
0.00039 

0.W050 

€0.0010 
< O.Qoo040 
<0.010 
<0.060 
<0.10 
<0.00020 
<0.00020 
co.10 
< 0.000050 

< 0.00050 

<0.00020 

< 0.000030 
e 0.0001 0 
< 0.000 1 0 
0.0066 
0.01 7 

<0.00010 
€0.001 0 

€0.1 0 
0.00070 
0.01 6 

<0,000050 

<0.00070 

- M Te 
M Tb 
M T' - # f h  
M Tm 
M Sn 
M Ti 
- M W  

- 

- - - 
- M U  
! V  - M Yb - M Y  

- M Zr 
I o z n  

<0.0030 
<0.000030 
<0.00010 
<0.00010 
co.oooo4o 
<0.00050 
<0.0060 
co.oo1o 
<0.00020 

<0.00010 
<0.0040 
<0.10 
< 0.00050 

M - checked by 1CP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for s - solution standard element 

ANALYZED DENSITY O f  SOLUTION (measured at 22OC): I . O W  glmt 
QA:KSL nn-ans 

(over) 

Quality Assurance Manager 

Expires: 

mailto:ivsales@ivstandarcJs.com
http://www.ivstandards.com
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e QUALIN SLANDARD.DOCUMENTATION- 

1. IS0 9001 :2000 QMI Registered Quality System (Certificate Number 0101 05) 

Members of IQ Ne? : Argentina (IRAM}, Australia (QAS), Austria C&Xl, Belgium 
(Avinter) , Brazil [FCAV), Canada {QMlf, Hong Kong (HKQAA), Columbia {ICONTEC), Czech 
Republic fCQSJ, Denmark (DS), Finland {SFS), France (AFAQ), Germany (DQS), Greece IELOT), Hungary (MSZT), trstand (NSAI), 
Israel (SI!), Italy (CiSQ), Japan IJQAI, Korea {KSA-QA), Netherlands (KEMAI, Norway (NCS), Poland(PCBC1, Portugal (APCERI, 
Singapore (BSB), Slovenia (SKU, Spain (AUUOR), Switzerland (SQS) 

2. 

3. 

ISO/IEC Guide 342000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited A2LA Certificate 883 ,Q2 
1SO/IECI 7025-1 999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFR50 Appendix 8 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFRZ 1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to  our 
Quality Standard certifications. 

4. MIL-STD-45 662A 
5 .  
6. 

STABiLMI EXPIRATION DOCUMENTATION 

Shelf Life - The l e a h  of time that a Droperfv stored, and Dac-d standard will remain within the 
specified uncertainty. Shelf tife is affected by chemical stability and transpiration issues. 
inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

Expiration Date - Y The date after which a standard solution should not be..used. A one year expiration da 
recommended by most state and federal regulatory agencies. Transpiration issues 
repeated use of solutions over a one year period may adversely affect the integrity of the 
standard. 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 prn filter and in-house procedure 

IV-PACK-001 is used to  dean ail bottles. Contact us for technical information relating to  contamination issues in 
packaging materials. 

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

BALANCE CALIBRATION 
AI! 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 fNIST). The NET Traceability numbers are 4283598 and 454678. The NET test number is 822126001 7-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NET / NVLaP accredited calibration lab. 
The NlST test number is 822/260017-8. 

THERMOMETER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST Monograph 150 using NlST 
Test Nos. and Std Nos.: 769543, 21 7368/769543, 21 7368/Pt 4452, 17624O/P14452, 176240. The in-house 
procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable 
to  NET Identification Nos. 92504, 11 901 6, 471047 and NlST test  report Nos. 81 1/258622, 81 1/2557078, and 
236090. 

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

TEC 3-800-569-6739 INT'I. 1-732-901-1000 F A X  1-732-901-1903 E-MAIL fVtech@ivstandards.com 

-2- 

mailto:fVtech@ivstandards.com


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

phone: 800-669-6799 732-901-1900 fax: 732-90-1-1903 
e-mail: ivsa~es@ivstandards.com we bsite: www.ivstandards.com E cer t i f i ca te  of a n a l y s i s  

,O Inorganic Ventures I iV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02, The certificate is designed and the certified value(s) and uncertaintyties) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 “Quality System Guidelines for the Production of Reference Materials,“ 
and IS0 Guide 35- 1989 “Certification of Reference Materials - General and Statisical Principles.” 

2.0 DESCRIPTION OF CRM Custom-Grade A000 p g h L  Copper in 2% (abs) HNOJ 

Certified Concentration: 1005 f 2 pg/mL 

Certified Density: 1.014 glmL (measured at 22” C) 

The CertiRed Vdue Is based upon the most precise method used tu analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
certifii VakE (t3e = ($= mal 

n =  r-wrkrof-ts 
eSS = The sut’t-mdlon d all Signifirant &!Wed ems, 
(Ivlost c m  are the srrasfrominstrmrrtal meariewent, 
weighing, dllrtion to vdum, md the fixed ara reported ont ha 
MET S M  cwtlfkatte of ma!ysis.> 

n xi = individual msu#s 

VmrtaMy (t) ==E 
W R  

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

TRACEASltfTY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
Ll “Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national w international standards, through an unbroken chain of comparisons all having stated uncertainties.” ( IS0  VIM, 2nd 
ed., 1993, definition 6.10) 
c! This IV product is Traceable to NlST via direct cornparison to NIST SRMs. fhe uncertainties for each mr?ified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.0 

4 1  Assay Method #I 1005 f 2 pg/mL 

1005 f 2 pglmL 
ICP Assay NET SRM 31 14 Lot Number: 89181 1 

Assay Method #2 

EDTA NlST SRM 928 tat Number: 880710 

http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALlBRAttON - All balances are checked daily uslng in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Twhnology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST tesf number is 8221260017-98. All analytical balances are calibratec! every 4 months by Gerhart Scale Cap. of 
Swth Amboy. The balances are calibrated with 8 dass 1 and/or dass 2 analytical weight set, These wejghts are tested 
annually by a NET I N V W  accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified In accordance with the procedures ounined by ASTM €77-87 and NlST 
Monograph 150 using NtST Test Nos, and Std Nos.: 769543,217368/769543,2t7368fP14452,176240/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. 92564,119016,47VM7 and NlST test report Nos. 851/258522,811/2557078. and 236090. 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY iCPlMS AND ICP-OES IN pg/mL 
Custorn-Grade solutions are tested for trace metallic impurlties by Axial ICP-OES and ICP-MS. The result fm the most sensitive 
method for each element, Is reported below. Solufrons tested by ICP-MS were analyzed in an ULPA-RMered Clean Room. An 
ULPA-F jlter Is 99.9985% efficient for the removat of particles down to 0.3 prn. 

- 0 Ai 0.00090 

- M Sb < 0.00252 

I M As < 0.05045 

- M Ba 0.05045 

- M Be c 0.00252 

- M Bi 0.00202 

- M 6 q 0.35312 

- M Cd c 0.01513 

- 0 Ca 0.000tl 

- M Ce 0.02522 

- M Cs < 0.00151 

- M Cr c: 0.02522 

I M c;O < 0.01513 

2 cu 
M - Checked by ICP-MS 

I M Dy < 0,03027 

M Er < 0.02522 

I M Eu .C 0.01513 

M Gd c 0.00504 

M Ga < 0.00504 

- M Ge < 0.03027 

M Au 5 0.01513 

M W f  0.01009 

- M Ho < 0.00253. 

- M In < 0.05045 

M lr < 0.02522 

0 Fe 0.00054 

M La c 0.00252 

- 

-.- 

c 

- 

- 
- 
- 
M Pb 0.00050 

0 Li 0.00002 

M Lu 0.00202 

0 Mg 0.00001 

M Mn 4 0.02018 

2 Hg c 0.01500 

- M Mo 0.01009 

- M Nd c 0.01009 

M Ni < 0.04036 

- M Nb e 0.00252 

5 0 s  

M Pd <. 0.02522 

0 P 0.00260 

- 
- 
I 

I 

c 

c 

M Pt c 0.01009 

0 K < 0.00t80 

- 
- 

0 - Checked by ICP-OES i +, Spectral tnterference 

M Pr < 0.00151 

- M Re < 0.50504 

M Rh 0.00504 

- M Rb c 0.00504 

M Ru < 0,01009 

M Srn < 0.00504 

I M Sc 0.05045 

M Se c 0.04036 

0 si 0.00340 

- M Ag < 0+01909 

- 0 Na 0.00044 

M Sr c: 0.00252 

- n S  

M Ta 0.03531 

n - Not Checked For 

I 

CI 

c 

- 

- 
- 

- 

c 

6.0 INTENDED US€ 
For the mlbmtion of analyticai instruments Including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytlwl methods 
For the preparation of Working reference samptes" 
For interference studies and the determination of correction coefidents 
For detectlon limit and linearity studies 
For addltlonai intended uses, contact 1V Technlcai Staff 

M Te < 0,15134 

M Tb c 0,00157 

M TI < 0.00504 

- 
- 
- 
- ?VI Th 0.00504 

.,.. M Tm < 0.00202 

- 0 Sn 0.00439 

M Ti 0.25223 

- M W < 0.05045 
- 

0 M u < 0.01009 

- 0 V s 0.00300 

- 

M Yb c 0.00504 - 
M Y < 0.20178 - 
- M Zn 0.50089 

M Zr < 0.02522 - 
s - Solution Standard Element 



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

9,O HOMOGENElTY - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homoganeoos. 

10.0 QUALITY STANDARD DOCUMENTATION 

fO.9 IS0 9001:2000 Quality Management System Registration - QMI Certlflcate 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 (#as), Belgium (Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Cdumbta (ICOFITEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€COT), 
Hungary (MSZT), Ireland (NSAf), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portugal (APCER Singapore (PSE?), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

= Chemical festlng -Accredited A2LA Certificate Numbr 883.01 
10.2' ISME& 1702k - 1999 "General dequinrnents for the Competence of Testing and Callbration" 

10.3 ISOIlEC Guide 34 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production I. Accredlted A2lA Certificate Number 883.02 
AZLA Mutua! Recognition Agreement Partners: 
Australia (NATA), Austria (6mwA), Belgium (BELTEST) @KO-OBE), Canada (SCC), Chtnese Taipei (CNLA), Czech Republic 
(NAO), Denmark (BANAK), Finland (FINAS). France (COFRAC), Germany (DAR), tlong Kong (HKAS, Ireland (NAB). Italy (SIT) 
(SINAL-), Japan (JAB) (JNLA), Republlc of Korea (KOLAS). The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKASJ 
and United States (NVLAP) (IC60 ES) 

10.4 SOCFRSO Appendix B - Nuclear Regulatory Commission - Domestic licensing of Production and Utlllzation Facilltles 

10.5 IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 NllL.STD45862A (Obsolete10bsenred) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

- w- V- w -  

11.1 IV Shelf Life - The period of time during which the concentration of the andyte(s) in a properly packaged, unopened, and 
unused standard stwed under environmentally controlled and monitored conditions wift remain within the specified uncertainty 
range. Shelf life is lirnlted primarily by transplratbn (loss of water from the solution) and infrequently, by chemical Instability. 
Transpiration studies {P-SPU7020) of chemically-stabte sdutions performed at Inorganic Ventures / IV tabs indlcate a CRM 
shelf-ilfe of four years for solutlcms packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transphtion and instability, the shelf life can be extended past this limlt. 

11.2 Explratlon Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
hsses and the chance of mtaminatlon which affect tbe integrity of the CRM and Ilmlt its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' fernmendations that sdution standards be 
assigned a one-year explration date. 

Expiration Date: 

wp ! ; t; 

1 ,  t" ' I 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFlCERS 
Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Officer: Paul Gaines, Chemist, Senior Technlcal Director 



i n o r g a n i c  v e n t u r e s  1 i v  l a b s  
195 iehigh avenue, suite 4, lakewood, nj 087M usa 

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

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

2.0 

- 
3 .o 

4.0 

inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified vahe(s) and uncertaintyty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materiais - Contents of certificates 
and iabel(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade ?ODD pg/mL Nickel in 1.4% ( a h )  HN03 

Catalog Number: 

Starting Materiat: Ni pieces 
Starting Material Purity (%): gg.999371 

CGNH-I, CGNI7-2, and CGNII-5 
Lot Number: W-NI02030 

Starting Material Lot No Lo6Lo2 
Matrix: 1.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1002 f 2 pg/mL 

Certified Denslty: 1.01 1 g/mt (measured at 22" C) 

The Certified Value is based upon the most precise method usad to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
art ified VaQs (Ql= fi 

Uncertainty (9 = 21(a-3rY11a 

m 
n x1= kXfkiciM real; 

@lHz 

n = nuwber of maswemts 
eS = The sJmnatbn d all sigrtificard d m r t e d  emrs 
~ ~ ~ c ~ a m t h e e n c r s f r r n I t l s t r u r r e r l l a l  rrreanuemnt, 
weighkrg, dilution to vdm,  and the fbted wrcr reported on t he 
MlsT m certirlc&e d mnaqrsis.) 

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

TRACEABILITY TO NlST AND VALUES OBTAINED 8Y INDEPENDENT NIEYWODS 
0 'Property of the result of a measurement or the value of 8 standard whereby R can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1983, definition 6.10) 
0 This IV produd is Traceable to NtST via direct comparison to NlST SRMs. The uncertaintles for each certified value a n  
reported, taking into account the SRhA uncertainty error and the measurement. weighing and volume dilution errors. 

4.1 Assay Methud #I 999$ 5pglmL 

1002 f 2 uglmL 
ICP Assay NlST SRM 31 36 Lot Number: 00061 2 

Assay Method 62 
EDTA NET SRM 928 Lot Number: 880710 

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


4.2 

4.3 

4.4 

BALANCE CALlSFtATION - All balances are checked daily using in-house procedure number 6-IMM-001. "he weights 
used lor testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the Nafmal 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number Is 822/2ti0017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Ccrp. af 
South Amboy. The balances are calibrated with a ckiss 1 andfor class 2 analytical weight set. These weights are'tested 
annually by a MIST I NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - Ths themorneten used in the determination of the final densities are calibrated vs standard 
themorneterr No. 903-2680 which was wrtified In a m d a n c e  with the procedures outlined by ASTM E n 4 7  and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368D69543,217368/P14452, 17624W14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers whkh are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identifcation Nos. 92564, 119098,471047 and NlST test report Nos. 81 1/258522,81112557078, and 236090. 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND 1CP-OES 1N pglmL 
Custom-Grads solutions are tested for trace metallic impuritis by Axial ICPdES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-IMS were analyzed In an UCPA-Filtered Cban Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 urn. 

0 I Checked by ICP-OES i - Spectra4 Interference 

M 0.01096 

!!?!l y < 0.43849 

- M Zn 0.00189 

M < 0.05481 
8 - Sotution Standard Element 

6.0 INTENDED USE 
For the calibretion of analyticat hstnrmertts including but nol limited to the foliowing: 

For the validation of analytical methods 
For the preparation of "working reference aemples" 
For Interference studies and the dattrminstbn of correction coeffldents 
For detedion flm& and linearity studies 
For addltinal intended uses, contad Iv Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 



010500 
8.0 

9.0 
HAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM. 

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

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Regis tdon - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAE) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of lQ Net International Certification N W  r :  
Argentina (IRAM), Australia (QAS), Austria (bas), Belgium (Avinter) , Srazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICOKTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Gmce (ELOT). 
Hungary (WrSrr), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway {NCS), 
Poland PC8C), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 
10.2 ISOIId 17025 - 1999 "General Requirements for the Competence of Testlng and Callbratlon" 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Prctducets" - Reference Materials Production - Accredited A2lA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTESf) @KO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany {DAR), Hong Kong (WKAS, Ireland (NAB), Italy (SfT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOtAS), 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 Commibsion - Domestic Licensing of Production and Lltillratlon Facilltles 

10.5 9OCFR21 - Nuclear Regulatory Commission - Reporting Defects end Non-Compliance 

11 .U DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

I 1  .l IV Shelf LHe - The period of time during which the concentration of the anatyte(a) in a properly padraged, 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 chmlcal instability. 
Transpiration studks {P-SP01020) of chernically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in W m L  low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this Ihnit. 

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

Certification Date: July 23,2003 
Expiration Date: 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: SoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Sentor Technical Director 



inorganic v e n t u r e s  / 'iv l a b s  
195 lehigh avenue, SUW 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-f900 9 fax: 732-901-1903 
e-mail: ivsalesBivstandards.com website: www.ivstandwds.com E c e r t i f i c a t e  of  a n a l y s i s  

0 

I .O Inorganic Ventures I IV labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified vatue(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), I S 0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and !SO Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF: CRM Custom-Grade 1000 p@mL Cadmium In 2% (abs) HNO3 

Catalog Number: 
tot  Number: WIcD01427 
Starting Material: Cd shot 
Starting Material Purity (%): 99.998904 

CGCR1-1, CGCD1-2, and CGCDI-5 

The Certified Value is based upon the most precise method used to analyze this CRM. The fdlowlng equatims are used in the 
calculaflon of the cerfified value and the uncertainty: 
OE3rtB7ed V a k  0 = (Q= rn 

n = number d m m m n t s  
58 = The almm d aIdlgp7kf&atlt &iiT&8d erWS 
( M o s t  c m n  arethe masfrminstrmtitai mwgm, 
welghlnp, dilutionto votum, Enb #la fixed Bra repwted on t he 
M 9#l certfSlcE9e d matfds.) 

n X I  = midual r e a s  

Uncertainty (f.) =JICmipI1* 

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 $lowed agreement within !be ststed 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 standads, through an unt>roken chain of mparlsona all having stated unmrtalnties." (60 VIM, 2nd 
ed., 1993, deftnibn 6.10) 
Cr This IV product is TraceaMe to NtST vla direct comparison to NlST SRMs. The uncertalntles for each certifed value are 
reported, taking Into account the SRM uncertainty e m  and fie measurement, weightng and volume dWtion w m .  
4.1 Assay Method #I 1007 f 2 pg/rnL 

EDTA NlST SRM 928 Lot Number: 880730 

http://ivsalesBivstandards.com
http://www.ivstandwds.com


4,2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using tn-hwse procedure number 6-IM QAR?4$& 
used fw testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The N1ST 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 Gettmrt Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analflcal weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NIST test number Is 822/260017-98. 

THERMOMETER CAtt8RATIOON - The thermometers used in the determination of the final denslues are calibrated vs standard 
thermometer No, 903-2680 which was certified in accordance with the procedures outllned by ASTM 57-87 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 themmeter No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

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

5A TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND lCP-OES IN WghL 
CustomErade 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 repoded below. Solutions tested by JCP-MS were analyzed In an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 urn. 

- 0 AI c 0.00090 

- M Sb 0.00039 

c M As e 0.01965 

- M Ba .: O.OlS& 

L M Be c 0.00099 

- M Bi 0.00079 

- 0 B < 0.00900 

g c d  

- 0 Ca 0.00378 

- M Ce < 0.00993 

c M Cs < 0.00060 

- M cr 0.00993 

- M Co e 0.00596 

I M Cu < 0.01191 
M - Checked by ICP-MS 

- M Dy 0.01191 

- M Er 0.00993 

- M Eu 0.00596 

M Gd < 0.00199 

M Ga e 0.00199 

- M Ge c 0.01191 

M Au e 0.00596 

M Hf c 0.00397 

- 

n-. 

- 
e NI Ho 0.00099 

0 In < 0.00200 

- M Ir 0.00993 

0 Fe < 0.00110 

M La 0.00099 

I M Pb < 0.00596 

- 

I 

m-” 

0 Li 0.00002 

M Lu 0.00079 

0 Mg 0.00002 

M Mn < 0.00794 

0 Hg < 0.01200 

- M Mo < 0.00397 

I M Nd e 0,00397 

- 0 Ni < 0.00300 

I 

- 

- 
- 

M Nb < 0.00099 -... 
- n Os 

M Pd 0.00681 - 
- 0 P < 0.00300 

- M Pt < 0.00397 

2 K 0.00015 
0 - Checked by ICP-OES f - Spectral Interference 

M Pr 0.00060 

- M Re c 0.00199 

I M Rh 0.00199 

- M Rb c 0.00199 

- M Ru 0.00397 

An Sm < O . O O W 9  

- M Sc 0.0t985 

I M Se < 0.01588 

0 Si c 0.00340 

- M AQ < 0.00397 

- M Na 0.19849 

- M Sr .c 0.00099 

- 0 S 0.03000 

- 

M T8 < 0.01389 - 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the valldatlun of analytical methods 
For the preparation of Working reference samples’ 
For interference studies and the determinatron of cwrectlon coefficients 
for detection limit and linearity studies 
For additional intended uses, contact IV Technlcaf Staff 

0 Te c 0.00700 

- M Tb < O.OO060 

M TI 0.00199 

- M Th < 0.00199 

M Tm 0.00079 

- M Sn c 0.00993 

M TI c 0.09925 

M W < 0.01985 

- 

- 

- 
- 
- 
M u 0.00397 

M V c 0.00397 

- 
- 
6 M ytr 0.00199 

- M Y < 0.07940 

Q Zn 0.00040 

- M Zr 0.00993 

8 - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THE REFERENCE MATERIAL 

8.0 
9.0 

40.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Materlal 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. 

30.1 I S 0  9001:ZOOO Quality Management System Registration - QM1 Certificate Number 010108 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Caundt of Canada (SCC) 
Dutch Council for Accreditatlon (RVA) 
Entidad Mexicana de Acreditacbn. a.c,(EMA) 
Members of IGJ Net Intcsrnational Certification Newark: 
Argentlna (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMl), Hmg Kong ( H K W ) ,  
Columbia (ICONTEC), Czech Republic {CQS), Denmark (DS), Finland (SFS), France {AFAQ}, Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI), Italy (CISU), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC Portugal (APCER Singapore (PSB), Slovenia (SKI), Spain (AENOR), Switzerland {SQS) 

- Chemical Testlng - Accredtted A2LA Certificate Number 883.01 
10.2 ISOflEC ,7025' - 1999 *General degulrements for the Competence of Testing and Calibration'" 

10.3 ISOAEC Guide 34 - 2000 "General Requlrements for the Competence of Reference Material Producers" - Reference Materials Production - Acmdlted A2LA Certiflate Number 883.02 
AZLA Mutual Recognition Agreement Partnem: 
Australla (NATA), Austrla (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), h e &  Republic 
(MU), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Itab (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAGSING14S), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States ( N V W )  (ICBO ES) 

- Domestic Licenstng of Production and Willration Facilities 
10.4 IOCFRSO Appendlx 8 Nuclear Regulatory Commission 

10.5 fOCfR21 - Nuclear Regulatory Commission - RepMfing Defects and Non-Compliancg 

10.6 MlLSTD45662A (ObsoletelObsewed) 



'L 1 .O DATE OF CERTlFlCATION AND PER!OD OF VALIDITY 010565 

11 .I N Shelf Life - The period of tlrne during which the concentration d UW analyte(s) in a properly packaged, unopened, and 
unused standad stored under envlronmentally 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-SWt020) of chemically-stable solutions performed at Inorganic Ventures / 1V Labs indicate a CRM 
shelHife of four years for solutions packaged in 500-mL law density polyethgene bottles. When stwed under spedal cunditions 
that minimize transplraHon and instability, the shelf life can be extended past this limit. 

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

Certification Date: April 24,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: JoAnn Struthers. Q A  Administrative Asslshnt 

Certificate Approved BY: Kataiin Le, QC ~uperv~sor ca . k c  

Certifying Officer: Paul Gaines, Chemist, Senior Technical Oirector 



i n o r g a n i c  v e n t u r e s ;  / 5v i a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 9 fax; 732-9M-1903 
e-mail: i v s a l e s 8 i v s t a n d a r d s . c o m  website: www.ivstandards.com 

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

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate ##883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label@), IS0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materiais," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisicrtl Principles." 

DESCRIPTION OF CRM Custom-Grade I000 pglmi Cobalt in 2% (abs) HNOa 

Catalog Number: 

Starting Material: Co powder 
Starting Material Purity (%): 99.995670 

CGCOI-I, CGC03-2, and CGCOI-5 
Lot Number: W-QCOOll14 

Starting Material Lot No 22897 
Matrix: 2% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Density: 1 . O W  glmL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
Oertifid Valua = (I=a= meal 

Uncettah-rty ($1 = 2 1 1 a ~ ~ , ' R ~ ~  

n xI = individual malts 
ur = nurrber af wreammnts 
85 = The s u m i o n  cf all sigt?ificarit astirated erm8 
(Most c m  are the errarsfrminstrmntal ma9JrmN 
weighing, dikdlon to v o l m ,  md me fixed err# reported WI t ha 
NET EM certiikate of aaty&] 

mY 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confidence interval. 80th methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this C M .  

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through 8n unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NET SRMs. The uncertalnties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and votume dilution errors. 

4.1 Assay Method #l 998 f 4 pg/mL 

I002 f 3 pglmL 
ICP Assay NET SRM 3181 Cot Number: 000630 

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

http://ivsales8ivstandards.com
http://www.ivstandards.com


4.2 BALANCE CAL1BRAIION - 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 Cop. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annualiy by a NIST / NVWP accredited calibration leb. The NET test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTFA E7747 and NIST 
Monograph 1% using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/P14452, 176240. The 
in-house procedure No. is 2-QC-OOt.Thermmeters which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564, 119016,471047 and NIST test report Nos. 81 1/258522, 81 lQ557075, and 236040 

4.3 

4.4 

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

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

5.0 

1 M La 0.00202 

!!d 7% 0.12097 

M 7-b 0.00121 

!!.d < 0.00403 

!k? Th < 0.00403 

M Tm 0.00161 

!h! Sn e 0.02016 

Ti 0.20162 

!!!? w 0.04032 

M u < 0.00807 

h!! v < 0.00807 

!d 'fb < 0.00403 

M 'f 0.16129 

M Zn 0.08065 

b!! CU < 0.02419 M Pb < 0.01210 Q K 0.03000 b!! Ta < 0.02823 !!d Zr 0.02016 
1 - Spectral interlerence M - Checked by ICP-hBS 0 - Checked by 1CP-OES n - Not Checked For s - Solution Standard Element 

6.0 INTENDED U 3 E  
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 determlnation of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact N Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 



8.0 

9.0 

10.0 

11-0 

010568 
HAZARDOUS INFORMATION - Please refer to the enclosed Materia! Saftey Data sheet for information regarding this CRM. 

).IOMOGENEIU This solution was mixed accordhg to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001 :2#00 Quality Management System Registration - QMl Certificate Number 0401 05 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.tEMA) 
Members of IQ N e t  International Certification Network: 
AFgentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEN), Norway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISOIIEL 17025 1999 "General Requirements for €he Competence of Testlng and Calibration" - Chemical Testing - Accredited A2LA CertiRcate Number 883.01 

ISOflEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZLA Certificate Number 883,02 
APLA Mutual Recognlflon Agreement Partnets: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST} (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

1OCFRSO Appendix E3 - Nuclear Regulatory Commission - Domestic Licensing of Productlon and Utilization Facilities 

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

MILSTD45662A (Obsolete1Obaewed) 

DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

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

14.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful 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, 2003 
Expiration Date: 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: J o A ~ R  Struthera, QA Administrative Assistant 

I 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  
195 lehigh avenue, suite 4, lakewood, nj 087oT usa 

phone: 800-669-6799 732-901-1900 fax: 732-got-1903 
e-mail: ivsales8ivstandards.com website; www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
e 

i .O inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference .Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and labei(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2,0 DESCRIPTION OF CRM Custom-Grade I000 )rglmL Manganese in 2% (abs) HN03 

Catalog Number: 

Starting Material: Mn pieces 
Starting Material Purity (%}: g9.995300 

CGMNI -1, CGMN 1-2, and CGMN? -5 
Lot Number: W-MN02036 

3.0 

Starting Material Lot No 21563 
Matrix: 2% ( a h )  HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1000 i 2 pg1rnL 

Certified Density: 1.044 g/mC (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 certifed value and the uncertainty: 
Certified V a h  0 = 

n 

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

TRACEAWLITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., j993, definition 6.10) 
c3 This IV product is Traceable to NIST via djrect comparison to NlST S M s .  The uncertainties for each certified value &re 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.0 

4.1 Assay Method #l I000 f 2 pgIrnL 

Assay Method #2 W03f 3p$lmL 
ICP Assay NET SRM 31 32 Lot Number: 890903 

EDTA NlST SRN 928 Lot Number: 880710 

http://ivsales8ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

B U N  CE CALIBRATION - All balances are checked daily using in-house procedure number 6-lMM-001, The weights 
used for testing are annually compared to Gemart Scale Corporation's master wights and are traceable to the Natbnal 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 3nd 692476A - C I m  2. 
The NJ$T test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cow. of 
South Amboy. Ttre balances are calibrated with a class 1 and/or class 2 analytical welght set. These weights are tested 
annually by a NET 1 WLAP accredited calibration lab. The NIST test number is 822l260017-98. 0 
THERMOMETER CALlBRATlON - The thermometers used in the determination of the Rnal densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NtST Test Nos. end Std Nos.: 769543,217368/769543,217368/P14452, 176240/P14452,176240. The 
in-house procedure No. 1s 24C-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceabie to NlST Identification Nos. 92564,119016,471047 and NlST test report Nos. 81 11258522,81112557078, and 238040. 

GLASSWARE CALIBRATION - Inwhouse 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 NlETALLtC INIPURITES (TMI) DETERMINED BY ICPIMS AND ICPIOES IN pglmL 
Custom-Grede solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the mast sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an WLPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

0 - Checked by ICP-OES f - SpecUal Interference 

6.0 INTENDED USE 
For the calibration of analytical instruments induding but not limited to the following: 

For ttw validation of analytical methods 
For the preparation of "working reference samples' 
For interference studies and the determination of correction coefficients 
For detection iimlt and linearity studies 
for  additional intended uses, contsd IV Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, 8fld DCP 

M Ta 0.12355 

b!! Tb 0.00124 

M f7 0.01b412 

M Th < 0.00412 

!!d Tm 0.00165 

b!! Sn 0.02059 

14? Ti 0.20592 

b! w < 0.04118 

fi 0.00824 

M Yb 0.00412 

hB y < 0.18474 

- 0 Zn 0.00250 

!!! Zr 0.02059 
s - Solutlon Standard Element 



Q1053.2 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 
9.0 
10.0 

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

HOMOGENEITY - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATlON 

10.1 IS0 9001:20W Quality Management System RegistrMon - QMi Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-WB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of lQ Net  International CertlRcatlon Network; 
Argentina (IR9M), Australia (QAS), Austria (&S), Belgium (Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Cdurnbia (ICOMEC), Czech Republic (Cas), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), lreiand (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 ISOllEC 17025 - 4999 "General Requirements for the Competence of Testing and Calibration" - Chemlcal Testing -Accredited A 2 l A  Certlflcate Number 883.01 

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

10.4 10CFR50 Appendix 6 - Nuclear Regulatory Comrnloslon - Domestic Licensing of Production and Utillzatlon Facilities 

10.5 1 OCFR21 - Nuclear Regulatory Commission - Reportlng Defects and Non-Compliance 

30.6 MIL-STD-46BBPA (ObsoletefObserved) 
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11.0 DATE OF CERTIFiCATlON AND PERIOD OF VALIDITY 

f 1.1 tV Shelf Life - The period of time during which the concentration of the analfie($) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wlll remain within the specifikd unmrtainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at tnorgank 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 whi& a C M  should not be used. Routlne laboratory use of a Clwl increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and #mlt its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 04, 2003 
Expiration Date: 

1~21fi5 

42.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: 

-1Ch- 

JoAnn Struthers, QA Administwtive Assistant 

CerMcate Approved By: Katalin Le, QC Supervisor 

Paul Gaines, Chemist, Senior Technical Director Certlfylng Officer: 



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

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsales@ivstandarcis.com website: ww.ivstandards.com 0 cer t i f i ca te  of a n a l y s i s  

a 
CUSTOM-GRADE XN"U 3000 jtg/mL Vanadium in I .4% HNO, labs) 
Catalog Number: CGV1-1, CGV1-2 and CGV1-5 

Lot Number: T-V02032 

Starting Material: 
Starting Material Purity: 
Starting Material Lo? No: 

Vanadium Pentoxide 
99.999% 
46 

CERTIFIED CONCENTRATION: 990 f 2 pg/mL 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (R) = L, 
n 

In) = mean x, = individual results n = number of measurements c S i  = The summation of all significant 
estimated errors. 

Classical Wet Assay: 993 +. 4 pg/mL 
Method: EDTA titration vs NIST SRM 928 Lead Nitrate. 

hatrurnent Anelysis: 990 k 2 pglmL 
Method: inductively Coupled Plasma Spectroscopy (1CP) vs NIST SRM 31 65. 

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 accurecy of this CRM. 

TRACE METALLIC IMPURITIES DETERMlNED BY ICP-MS AND 1CP-OES IN pglmL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Filtered Clean Room, 

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

0.0095 
0.042 

co.oo1o 
~0.0010 
€0,000050 
<0.000040 
<0.0070 
€0.00030 
< 0.01 0 
<0.00050 
<0.000030 
c 0.020 
€0.050 
<0.00060 

M - checked by ICP-MS 

ANALYZED 
Q A : K L F ~ . ~ z z o z ~  

E DY 
- M Er - M Eu 
c M Gd - M Ga 
M Ge - M Au - M Hf 

- 0 In 
M Ir 
- 0 Fe - M La 
E Pb 

- M Ho 

- 

< 0.00060 
< 0.00050 

< O.OOO3O 
<o.OOo10 
co.o001o 
< 0.00060 
< O.OOO3O 
c 0.00020 
< 0.000050 

< 0.070 
<0,00080 
C0.050 

< 0.000050 
<0.00030 

0 - checked by ICP-OES 

< 0.001 0 
C 0.000040 
0.0089 

0.01 6 
< 0.00020 
co.050 

0.00024 

< 0.00050 

<0.00020 

i - spectral interference 

- M Pr 
c M Re 
- M Rh 
- M Rb 
I M Ru 
I M Srn - M Sc - 0 Se 
- 0 Si 
M AEl - 0 Na 
- M Sr 
n S  - M Ts 

< 0.000030 
c 0.000 1 0 
< 0.000 1 0 
< 0.000 10 
<0.00020 
€0.0001 0 
c0.0010 
€0.40 
€ 0.030 
0,00044 

c 0.090 
<0.000060 

€ 0.00070 

r!!! Te 
M Tb 
M TI 
I M Th 
Y Tm - M Sn 
I M Ti - M W  - M U  
g v  
h4 Yb - M Y  - M Zn - M Zr 

I 

- 

<0.0030 
< 0.000030 
€ 0.000 10 
c 0.000 10 
4 0.000040 
<0.00050 
< 0.0050 

0.00055 
0.001 1 

c 0.000 1 0 
< 0.0040 

0.0041 
<0.00060 

n - not checked for s - solution standard element 

DENSITY OF SOLUTION (measured at 22OC): 1 .015 g/mL (over) 

Quality Assurance Maneger 

mailto:ivsales@ivstandarcis.com
http://ww.ivstandards.com
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Q C J  

1. I S 0  9001 QMI Registered Quality System (Certificate Number 0101 05) 

Members of IQ Net : Argentina (IRAMI, Australia {QAS), Austria (6QSh Belgium 
(Avfrrter) , Brazil {FCAV), Canada (QMI), Hong Kong {HKQAA), Columbia [ICONTECI, Czech 
Republic [CQS), Denmark (DS), Finland (SFS), France (AFAQL Germany (DQsL Greece 
(ELOT}, Hungary (MSZT], Ireland (NSAII, Israel (SII), Italy (ClSQ), Japan (JQA), Korea (KSA- 
QA), Netherlands IKEMAI, Norway INCS), PolandlPCBC), Portugal IAPCER), Singapore ( R B I ,  Slovenia (SlQI, Spain (AENOR), 
Switzerland (SQS 1 

2. 

4. 1 OCFR50 Appendix B 
5. 1 OCFR2 1 

IS0 Guide 25 AZLA .Accredited (Certificate Number 0883-01 1 
3. MIL-STD-45662A 

Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

STABILITY/ EXPIRATION DOCUMENTATION 

Shelf Life - The length of time that a rxoDerlv stored and packaged standard will remain within the 
specified uncertainty, Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

Expiration Date - The date after which a standard solution should not be use& A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and 
repeated use of solutions over a one year period may adversely affect the integrity of 
standard, 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 prn filter and in-house procedure 

IV-PACK-001 is used to clean all bottles. Contact us for technicaf information relating to contamination issues in 
packaging materials. 

GLASSWARE CA LIBRATION 
In-house procedure 3-QC-002 is used to calibrate 311 Class A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

BALANCE CALI8 RATION 
AH balances are checked daily using in-house procedure number 6-IMM-001. The weights used for testing are annually 
compared to  Gerhart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (NIST). The NlSTTraceability numbers are 4283598 and 454678. The NlSf test number is 822/260017-98. 

All analytica! balances are calibrated every 4 months by Gerhart Scale Corp. of South Arnboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NlST / NVLAP accredited calibration lab. 
The NET test number is 822/260017-8. 

THERMOMETER CALIBRATIORJ 
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, 21 73681769543, 21 73681P14452, 176240P14452, 176240. The in-house 
procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable 
to NIST Identification Nos. 92564, 119016, 471047 and NET test report Nos. 81 11258522, 81 1/2557078, and 
236090. 

TECHNICAL SUPPORT 
AI customers are encouraged to contact us for technical support for the proper use of our 

products. 

TEt 1 -8OO-5fiS-67€#9 FAX 1-732-901-1 903 E-MAIL IVtech@hrstandards.com 

-2- 

mailto:IVtech@hrstandards.com
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2,u 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label{s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 yg/rnL Zinc in 1.4% (abs) HNOJ 

Catalog Number: CGZN1-1, CGZNI-2, and CGZN?-5 
Lot Number: W-ZN02018 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1006 f 3 p g h L  

Certified Density: 1 .Ul1 glmL {measured at 22* C> 

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

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

TRACEABILITY TO N1ST AND VALUES OBTAINED BY INDEPENDENT METHODS 
i : "Property of the result of a measurement or the value of a standard whereby It can be retated to stated references, usually 
national or international standards, through an unbroken chain of comparisons at1 having stated uncertainties," (IS0 VIM, 2nd 
ed., 1993, definltlon 6.10) 
! j This IV product is Traceable to NIST via direct comparison to NIST SRMs. The uncertalnties for each certlfled value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 
4.1 Assay Method #I 1002 1 6 yglmL 

ICP Assay NIST SRM 3168a Lot Number: 001402 

Assay mtfid 1006 f 3 pglmL 
EDTA NIST SRM 928 Lot Number: 880710 

http://ivsaies6ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CALlBRATlUN - All balances are checked dally using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corpoiatim's master weights and are traasble to the National 
Institute of Standards and Technorogy (NIST). The NiST Traceability numbers are 692476 - Class I and 692476.A - Class 2. 
The NET test number is 822/260017+98. All analytical balances are caltbrated every 4 months by Gerhart Scakj Corp. of 
South Amboy. The balances are calibrated wlth a class 1 andlw dass 2 analytical weight set. These weights are tested 
annually by a NET I NVLAP amedited calibration lab. The NlST test number is 82U26OO17-98. e 
THERMOMETER CALIBRATION - The themmeters used In the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217358/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-OOI.Therrn~eters which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NIST test report Nos.  811M58522,811/2557078, and 236090. 

GLASSWARE CALtBRATlON - lkhouse procedure 3-QC-002 is used to caiibrate all Class A Glassware used in the 
manufacture and quallty contrd of Custom Grade Standards. 

5.0 TFWX METALLIC IMPURITIES (TMI) DETERMlNED BY ICPIMS AND ICP-OES IN pg/mL 
Custom-Grade sdutions are tested for ttace metallic impurltles by Axial ICP-OES and ICP=MS, The result from the most sensitive 
mehod for each element, is reported below, Solutlons tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
WLPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 Vm. 

- 0 Al r: 0.00200 

I M Sb < 0.00203 

- M AS e 0.04066 

c M Ba < 0.04066 

d M Be 0.00203 

- M Bi c 0.00163 

- 0 B 0.00015 

- M Cd < 0.01220 

- 0 Ca 0,00022 

- M Ce 0.02033 

- M Cs < 0,00122 

- 0 Cr e 0.00100 

- M Co < 0.01220 

- 0 cu 0.00050 

M - Checked by ICP..MS 

!!!! DY 

- M I 3  

- M Eu 

- M G d  

- M Ga 

+ M Ge 

I M Au 

- M Hf 

c M Ho 

- M In 

M If 

c 0 Fe 

- M L a  

- M Pb 

0.02440 

< 0.02033 

< 0.01220 

< 0.00407 

c 0.00407 

< 0.02440 

< 0.01220 

c 0.00813 

< 0.00203 

0.04066 

< 0.02033 

0.00005 

0.00203 

< 0.01220 

- 0 11 0.00001 

- M Lu < 0.00163 

0 Mg 0.00011 

c M Mn < 0.01626 

Q Hg < 0.0~000 

- M Mo e 0.00813 

- M Nd 0.00813 

- 0 Ni 0.00009 

- M Nb < 0.00203 

C O s  

- M Pd 0.02033 

Q P 0.00300 

M Pt < 0.00813 

- 0 K 0.00018 

- 
- 

6.0 INTFNDED USE 

0 - Checked by ICP-OES i - Specbat Interference 

c M Pt < 0.00122 

M Re < 0,00407 

M Rh c 0.00407 

M Rb s 0.00407 

- M Ru < 0.00813 

- M Sin < 0.00407 

- M Sc < 0.04066 

M Se 0.03253 

- 0 Si 0.00400 

@ Ag c 0.00813 

- 0 Na 0.00055 

- M Sr .: 0.00203 

0 s < 0.02M30 

I M Ta 0.02846 

n - Nut Checked For 

- 
c 

- 

- 

- 

- M Te .C 0.12198 

- M Tb 0.00122 

* M n 0.00.507 

- M Trn c 0.00163 

- M Sn < 0.02033 

- M Ti < 0.20331 

$J Th < 0.00407 

- M W c 0.04066 

M U < 0,00813 0 - 
- M V < 0.00813 

M Yb < 0.00407 - 
- M V < 0.16264 

3 Zn 

M t r  0.02033 - 
s - Solution Standard Element 

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



8.0 

9.0 
10.0 

HAZARDOUS lNFORMATlON - Please refer to the enclosed Material Saf'tey Data sheet for information regarding this CRM. 

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

QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Reglstration - QMI Certificate Number 090105 
Recognized by: 
Registmr Accreditation Board (ANSI-W) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certlfkation Network: 
Argentina (RAM), Australia (QAS), Austria ( M S ) ,  Belgium (Avinter) , BrazU (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (COS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (ELOT), 
Hungary (MSZT). Ireland (NSAI), Israel (SII), Italy (CISQ), Japan {JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC , Portu al (APCER), Singapore (PSB), Slovenia (SlQ), Spain (AENUR), SwItzettand (SQS) 

- Chemlcal Testlng - Accredited A2LA Certificate Number 883.01 

10.3 ISOIIEC Gulde 34 - 2000 "General Requlrements for the Competence of Reference Materla! Producers" 

A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BrnwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFfWC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy {SIT) 
(SINAL), Japan [JAB) (JNLA), Republic of Korea (KOLAS], The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapare (SAC-SINGLAS), Spain (ENAC), Sweden [SWEDAC), Swiherfand (SAS), United Kingdom (MAS) 
and United States (NVLAP) (ICBO ES) 

40.2 KHYd 17'02k - 199!f"General Requirements for the Competence of Testing and Catibratlon" 

Reference Materials Production Accredkted A2LA Certificate Number 883.02 

10.4 1OCFRSO Appendix B - Nuclear Regulatory Commisslan - DQrnestk Licensing of Production and Utilization Facltities 

10.5 IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MltSTD-45662A (Obsolete10bserved) 



1 1.0 OATE OF CERTIFICATION AND PERIOD OF VALIDITY 010519 

a 
11 .I IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 

unused standard stwed under environmentally controlled and monitored conditions will remain wlthln the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the sdution) and infreguently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions padtam in 500-mt low density polyethylene bottles, When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

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

Certificatjon Date: May 0212003 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

CertMcate Prepared By: JoAnn Stfuthers, QA Administrative Assistant 

Certifying Officer: Paul Ciaines, Chemist, Senior Technical Director 
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Spreadsheet 

Eppendorf IC True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % of True Value 
L 

20 0.0204 0.0203 0.0203 0.020 101.67 
100.00 

20 0.0202 0.0203 0.020 1 0.020 101 .oo 
AD J200-C 100 0.0998 0.0986 0.099 1 0.099 99.1 7 

200 0.1990 0.1996 0.1989 0.1 99 99.58 
20 0.0200 0.0200 0.0200 0.020 100.00 

ADJ2OO-D 100 0.0995 0.0999 0.0998 0.1 00 99.73 
200 0.1989 0.2003 0.1994 0.200 99.77 

AD J200-A 100 0.1003 0.1001 0.0996 0.100 

I 

I 

I 
i 
I 
I 
I 
I 
I 

I 
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FRM-244 (Rev 2/Sept 02) 
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n 

Balance #: Thermometer #: ' diH20 Temperature (" C) .A. 

J c  

Date:: Date: 

FRM-244 (a) (Rev S/Apr 04) 
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L 

Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % of True Value 
100 0.1019 0.1018 0.1020 0.102 101.90 

ADJ1000-C 500 0.4980 0.5004 0.4997 0.499 99.87 
100.03 1000 1.001 1 1.0018 0.9979 1 .ooo 

1 00 0.1020 0.1008 0.1018 0.102 101.53 
ADJlOOO-D 500 0.4934 0.4966 0.497 1 0.496 99.14 

1000 1.0012 1.001 1 1.0020 1.001 100.14 
100 0.1012 0.1007 0.1004 0.101 100.77 

I 

ADJlOOO-E 500 0.4946 0.4968 0.4952 0.496 99.1 1 
1000 0.9938 0.9960 0.9968 0.996 99.55 
1 0 0  0.1010 0.1005 0.1001 0.101 100.53 

AD J 1 000-F 500 0.4994 0.5008 0.4978 0.499 99.87 
1000 0.9966 0.9999 1.0005 0.999 99.90 
100 

AD J 1 000-G 500 
1000 
100 

ADJ1000-H 500 
1 000 
100 

AD J1000-J 500 
1000 

100.40 100 0. 1007 0. 1004 0.1001 
100.65 

1000 1.o001 0.9998 1.0029 1.001 100.09 
100 

ADJ1000 500 
1 000 

L 

~~~ 

1 

L 

I 

1 

0.1 00 
AD Jl000-K 500 0.5022 0.5036 0.5040 0.503 

L 

SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
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Boo Upage: "06 102 
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Balance#: 3 4 Thermometer #: @ diH20 Temperature (" C) 30  1(? 5 2 8 ' 

Analyst 

Reviewed by 

Date: 7-2 -0 J 

FRM-244 (b) (Rev 4/Apr 04)- 
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Eppendorf ## True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % Of True Value 
100 0.000 0.00 

0.00 ADJ1000-C 500 
1000 0.000 0.00 

0.00 100 
ADJ1000-0 500 0.000 0.00 

1000 0.000 0.00 
100 0.000 0.00 

ADJl OOO-E 500 0.000 0.00 
0.00 1000 
0.00 1 00 

1 

0.000 

0.000 I 

. 
0.000 
0.000 

L I 

ADJl 000-F 500 0.000 0.00 
1000 0.000 0.00 
100 0.1013 0.1019 0.1010 0.101 101.40 

ADJl000-G 500 0.4939 0.494 1 0.4968 0.495 98.99 
1000 0.9823 0.98 1 1 0.9832 0.982 98.22 
100 0.0990 0.0996 0.0992 0.099 99.27 

ADJ1000-H 500 0.4925 0.4942 0.49 1 I 0.493 98.52 
1000 0.9827 0.9836 0.9856 0.984 98.40 
100 0.099 1 0.1002 0.1005 0.100 99.93 

ADJlOOOJ 500 0.4962 0.4943 0.4980 0.496 99.23 
1000 0.987 1 0.99 13 0.9889 0.989 98.91 
100 0.000 0.00 

ADJlOOO 500 0.000 0.00 
1000 0.000 0.00 
100 0.000 0.00 

ADJlOOO 500 0.000 0.00 
1000 0.000 0.00 

1 

L 

r I 

J 

SwRl - Div. 01, Inorganic Labs' Adjustable Volume Pipette Verification Log 
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FRM-244 (Rev 2/Sept 02) 
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Eppendorf # True Value (pL) 1" Reading (9) 
100 

ADJ1000-C 500 
1000 
100 

ADJ1000-D 500 

: r  . 3- . .  

Pnd Reading (9) 3rd Reading (9) 

i 

\ -  \ 0 &/ 

Boo Wpage: 06. 104 

1000 
100 

ADJlOOO-E 500 
1000 
100 

0 ADJl000-F 500 
0 1000 

I -  1000 

0 100 

I -- 100 

.- 
ADJl000-G 500 

ADJ1000-H 500 
1000 0 -- a- 
100 I, 

ADJ1000-J 500 
1000 
100 

ADJ1000-K 500 
1000 
100 

ADJ1000 500 
1000 

SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

0.1013 Ob lor7 0. /or 0 
0.458 I, W4I 0. JL3b8 
0.%2 3 Da%f Oe9832- , 

0, (1% 3 0.09% o. 099a 
0. %I 0.9831a Ob%% 
U ' M c r l  G. /ma- 0 . ~ 0 0 5  - 
d.4% a- 0- M43 8. WYO 
ot%-7 \ aw13 o*wtl , 

1 I . I 1  

o.LfC7a5 0. LpCj%- O J M l  I 

A I 

1 

Balance #: 34- Thermometer #: 6 &530 * 

diH20 Temperature (" C) 

FRM-244 (b) (Rev 4/Apr 04)- 

Date: 7 / 7  /q 
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2500 

5000 
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ADJ5000-G 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log Q 105 3 2 
Balance#: 3 9 Thermometer#: (4 / /  diH20 Temperature (" C) (3 1 ' 

500 
2500 G ( A T  

I EDDendorf# I TrueValue(HL) I 1"Readil 
I -. 

I .  _ _  . 7g (9) 2nd Reading (a) 3rd Reading (9). a 

! I 5-dS-i ,5-e 3 8 ,5?3/' I .. , A  . p  -1 

500 
I ADJ5000-C I 2500 I 3.qfSLP I 2. Y 7 + 9  I 

I 5000 I I I 

/ /  I i/ 

Reviewed b u  ! " l T . . . -  
FRM-244 (c) (Rev 3/Apr 04) 
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a- 
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5000 0.000 0.00 

500 0.000 0.00 
2500 0.000 0.00 
5000 0.000 0.00 
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[ Eppendorf # 
500 - 

ADJ5000-C 2500 
5000 
500 

ADJ5000-G 2500 i 
5000 \ 
500 &+l( 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

\ .L 

\ \ O Y  + 

I ~a 
0 
0 
0 
v) 

I 
I 

I /- 

ADJ5000-H 2500 
5000 
500 

ADJ5000-1 2500 
5000 < - 
500 ~ L).5&Y 0.gh3 0. .SGScI 

ADJ5000-J 2500 lz 
500 0. SSb b Ob 503Lp 0. SC3f 

ADJ5000-K 2500 2,LtCiicb 2* 4% 2,4%43 
5000 4%3q 440s I 4 0  9953 
500 0.49sy D.LfcltlL;I 0. +48 I 

5000 5' w3 5,qb5 :$2+ 

FRM-244 (c) (Rev 3/Apr 04) 

ADJ5000-L 2500 

0 500 
AD J5000-M 2500 

5000 
500 

0 5000 

v) 

~~ 

ADJTOOON~ 2500 
5000 
500 

ADJ5000 2500 
5000 
500 

ADJ5000 2500 
5000 

2,+7% g137ciz 2.ct7-75 
4573% 4.9633 Y.%m-- 
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/ 
1 \ .  

\ \ \o*/- 
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D.I. WATER SYSTEM NOTEBOOK 
SOUTHWEST RESEARCH INSTITUTE 

BUILDING 7 0  
Contact U. S. Finer (1-800-466-7873) for repairs/exchanges. (Make sure io have a P. 0.) 

HIGH PURITY SYSTEM (HP) 010549 

Legend: Check = Green (OK); X = Red (call for service) 

LOW PURITY SYSTEM {LP) 

Legend: Check = Green (OK); X = Red (call for service) 

FRM-019 (Rev O/Jan 04) 
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