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4 bottles. 

Or. 8. McKelvey 
WQC Manager 
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Description : 
Matrix : 

Spike Sample Standard 11 
5% Nitric Acid/& Tartaric Acid - KSF 

This ASSURANCE 'certified reference material, CRM, is intended primarily for use as a 
caliiration standard or quality control standard for inurganjc spectroscopic instrumentation such as 
ICPOES, DCf, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to &e certified propehes listed below. 

The CRM is prepared fiom high purity single clement 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 lCP Spectrometer: 

Element Labeled Measured NIST Ekment Labeled Measured NlST 

Al 
AS 
Bol 
Se 
TL 
Fe 
CO 
Mn 
Ni 

200 
200 
2 0  
200 
200 
3 00 
50 
30 
50 

198.56 3101a 
197.01 310% 
199.49 3104a 
198.51 3149 
199.25 3158 
98-90 312th 
50.04 3113 
49.90 3132 
50.16 3136 

Pb 
Sb 
V 
zn 
CU 
Cr 
Ag 
Be 
Cd 

50 
50 
50 
50 
25 
20 
5 
5 
5 

50.06 3128 
48.62 3102a 
49.87 3165 
49.70 3153a 
25.15 3114 
19.81 31i2a 
4.96 3151 
4.92 310Sa 
4.96 3108 

Spex Reference Mufti: Lot #4-24BD2 2-62BD: 17-55AS, 16-68AS 

Balances are calibrated regularly with weight sets traceable to NISTXs 52556,3286'7 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single component exceeding +/- 2%. This guarantee is valid for a period o f  
one year from the date of certification only when the material is kept tightly capped and 
bansported and stored under laboratory conditions. 

JON - - m4 
Date of Certification: Certifying Officer: N- 

C 20WSPEX CefliPrep, Inc. 



Tbb Certified Reference Material has been prepared md Certified under an IS0 9001 system consistent witb the follow& 

Guide Tu The Expression Of Uncertainty €tt Measurement 1995 
EURACI.IEMICITAC Guide: QuantiQhg U n c t ~  in balyticaf Mtdsurement - second mition 
ASTM Guide M362-98 
fSO Guide 34: Quality system g#dtXines for the production ofreference materials. 
IS0 Guide 17025: Certification of reference materials, g e n d  and statistical principks 
IS0 Guide 3 1 : Contents of certificates of reference matterials 
NlST Technical Note 1299 
ILAC-G 12-2000: Guidelines for tbt requirements for the competence of reference materials p r & m  
ISOREMCO N280 
Material Source: 
All andyks and matrix materids we obtained and verified by SPEX CertiPrcp from pre-qualified vendors as pea IS0 9000 
guidelks. Vendor identifications 21re proprietary, hawever wwces of all materials used in the preparation md testing of 
SPEX CertiPrep CRUs are tracked and docummted For fwtbw infomation contact CRM Sales. 
Instructions for Use: 
Primary wqt af this C W  is ia neixi form or diluted serially with matrix of a purity at or greater than tbe pwity ofthe 
original matrix solution. Udilgtion is required the diluent mast be compatr’bk with all certified malpes and contab 
stab.iEixrs appropriatc for tbe gdod of intcoded use. The CRM dso be used BS a spike or with a spike, again with 
appropriate compatibility considerations. AU solutions *odd be tboraughly mixed, by shaking, prior to use and never 
pipetted directly from tbc bottle. All surfaces that come ia contact with the solution must be tharougbly cieancd and 
leached prior to usc. Dihrtions should bt performed only with Class A volumetric gtsssware. 
Method of Preparation: 
Clean laboratory procedures aad twhuiques have been used throughout the preparation. All materials, equipment, 
analytical iastrtlrnentation and personnel have been qualified prior to use. The highest purity acids appljcablt, 18 megohm, 
double deionized w a r ,  acid-leached tripk-rinsed b o t h ,  and Class A glassware have been ustd in all preparations. 
Homogeneity: 
The Womogcneity of the CRM has been codinned by procedures consistent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appendix X2. hdorn,  repljcatt s w p h  of&t fmal, packaged rnatcriai have been analyzed for the 
certified values by prucedwes consistent with the intended we of the CRM. 
T h e  mathematical expression lc,=s’m is cmpXoyed to detmaht &E smpring size 
S = relative staadard deviation in % for one component of the samplc. (ii. The sub-sampling uncertainty) 
m = fht sub-smptiug m a s  

deteminatiun 
Statistical estimator and Confidence b i t s :  
The certifkd vahre ‘x’ listed OD the reverse of this d o m e a t  is at tbc 95% level of confidence and can be expressed 85 

X = x+/-U where X =True vdue (Labeled Value), U- Exparrded uncerZaiaty 
U-krt, where b 2  is the coverage factor at tbe 95% c d d e n c p  fcvtl 
u, is obtained by combining: the individual ekment standard uncertainty components uk and u, &q3 
Certification Traveler Report: 
All certified values reported were daived from Traveler Rtp~r t  (Spa CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For fixthcr information contact CRM Sales. 
Legal Notice: 
SPEX CertPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals wbo EXC &ed in appropriate procedures. No claims qpjns! SPEX CertiPrep, IDC. of any kind 
whatsoever, whether bved 013 breach of w m Q 3  dlcged negligence, or otherwise, with respect tu thb RM shall be p~acc7 
than the purchase price. In no event shall SPEX CesbFrep, Inc. be liable for any loss of profits any incidental, sptciaf, OT 
co~sequential damages, 

guides: 

010324 

= m a s  of sub-sample necessary to ensure a relative sub-sampling emf of 1% (68% confidence level) in zi singk 

- 

1 IS09001 



Catalog Number: ICAL- 1 Lot NO.: 25-17XAS 
Description: Instrument Calibration Standard 1 
Matrix: 5% Nitric Acid 

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

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

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

Ca 5,000 4,984.92 3 109a 
K 5,000 4,990.26 3 14 1 a 

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

Spex Reference Multi: Lot #10-100AS, 12-1 13AS, 5-198VY- 6-28VY-REF 

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

M A R Y "  
Date of Certification: Certifying Officer: w e e  

6 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and certified under an IS0  9002 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EWCNEMICITAC Guide: Quantifying Uncertakty in Analytical Mtasuremcnt - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: QuaIity system guidelines for &e production of reference materials. 
IS0 Guide 17025: Certification of reference maierials, general and statistical piinciples 
IS0  Guide 3 1 : Contents of certificates of reference materials 
MST Technical Note 1297 
ILAC-G12w2000: Guidelines for the requirements for the competence of reference mattrials producers 
ISOlREMCO N280 
Material Source: 
AI1 analytes and matrix materials are obtained and vwifkd by SPEX CeitiPrep from pre-qualified vendors as per IS0 9000 
guidelines, Vendor identifications lire proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiFrep CRMs art tracked and documented. For further infomation contact CRM Salts. 
Instructions for Use: 
Primary usage of this CRM is in nsat form or diluted serially with matrix of a punty at or greater than the purity of the 
original matrix solution. If dilution is requited the diluent must be compatible with all certified anawes and contain 
stabilizers appropriate for b e  period of intended use. The CRM can also bc used as a spike or with a spike, again with 
appropriate compatr'bitity Coasidera~ons. All solutions should be thoroughly mixed, by shaking, prior to use and acver 
pipetted directly from fbe bottle. All surfaces that come in contact with the solution must be tt.loroughIy cleaned and 
leached prior to use. hiuticms should be performed only w f i  Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the prepamtion. A I1 materials, equipment, 
analytical instrumentation and personnel have been quaiifid prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, ad-leached triple-rinsed bottIts, 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, X S O m C O  N280 
and ASTM D6352-98 Appendix x2. Random, replicate samples of the final, packaged material have been analyzed €ur the 
certified values by procedures consistent with the intended use of the CflM. 
The mathematical expression kps2m is employed to determine the sampling size 
s = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling m a s  

detem ination 
Statistical estimator and Confidence Emits: 
The certified vatut 'x' W e d  on the reverse ofthis document is a t h c  95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), We Expanded uncertainty 
V=ku, where k 2  is the coveragc factoJ. at tbe 95% confidence level 
u, is obtained by combinin,o the individual clement standard uncwtainty components ui and u, ~ Z U ?  
Certification TraveXer Report: 
All certified values reported were derived from Traveler Report ( S p e x  CertiPrep's traceability documentation) identified by 
tbe lot number o f  this CRM. For €dm information contact CREA Sales. 
Legal Notice: 
SFEX CertiPrep refmenee materials rn not fur any cosmetic, drug or household application and are to be uscd only by 
qualified mdividuals who are trained in appropriate procedures No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based ou breach of warranty, dlcgd negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, sp&l, or 
consequential damages. 

a 010326 

= mass of sub-sample necessary to a m r e  a relative sub-sampling error uf 1% (68% confidence level) in a single 

* 
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018327 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

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

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

cer t i f i ca te  of ana lysr 's  
'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 uncertahty(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,u DESCRlPTlON OF CRM Custom-Grade 1000 ~ 9 h L  Boron in H20 

0 
Certlfled Density: f .OOl glmL (measured at 22" C) 

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

Uncertainty (3 ==E 

# =  m 

n = nurrber af r-neasJmts 
= The sumnation d all sir;lnlrkCant Wmrted erms 

(Most c o m n  are the errasfrom tnstrmal masurmnt, 
welghhg, dilution to volum, a7d thefhecl wru reported on t he 
NET SM uMic;rte of mnalysts,) 

n XI = hcfiuw rea~RS 

0" 

4.0 TRACEABILIN TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
C "Property of the result of a measurement OT the value of a standard whereby It can be related to stated references, usually 
national or internatlonal standards, through an unbroken chain of cornpartsons all having stated uncertaintlss." (IS0 WM, 2nd 
ed., 1993, dsfiniHon 6.10) 
0 This IV product i$ Traceable to NlST v& direct comparison to NlST SRMs. The uncertalntks for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and vdume dllutk>n errors. 

4.1 Assay Method #I 999 f 2 yglmL (Avg 2 runs) 
ICP Assay NlST SRM 3107 Lot Number: 991907 

http://www,ivstandards.com


4.2 

4.3 

4.4 

010328 
BALANCE CA113RBTION - All balances are checked daiiy using in-house procedure number 6-IMM-001. The welghh 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are tFaceaMe to the National 
Institute of Standards and Technology (NIST). The NlST Tracaabllity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 8221260017-98. AI1 analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NlST NVLAP accredited calibration lab. The NIST test number Is 822/260017-98. 0 
THERMOMETER CALIBRATION - The thermometers u58d In the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certjfjed In accordance with the procedures outlined by ASTM E7747 and NIST 
Monograph 150 uslng NlST Test Nos. and Std Nos.: f69543,2173fi8n69!543,217368/P14452,176240/Pt4452,176240. The 
inhouse procedure No. is 2-W-001 .Thermometers which are not calibrated vs standard VIemmeter No. 903-2680 are 
traceable to NlST identification Nos. 92564,119015,471047 and NET test report Nos. 81.1/258522,81 IR557078. and 236090. 

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

5.0 TRACE METALLIC IMPURKlES (TMI) DETERMINED BY 1CPIMS 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 e b m n t ,  is reported below, Solutions tested by ICP-MS were analyzed In an ULPA-Filtered Clean Room. An 
ULPA-Filter is 89.9985% efficient for the removal of partides down to 0.3 pm. 

- 0 AI c 0,00090 

- M Sb < 0.00050 

- M As c 0.01000 

- 0 Ba < 0,00010 

L 0 Be 0.00017 

- M 8i 0,00040 

$ 0  

- M Cd 0.00300 

- 0 Ca e 0.00007 

- 0 Ce 0.00300 

b M cs < O.oM130 

nU.0 0 co < 0,001f0 

- M Cr < 0.00500 

- M Cu < 0.00600 

M - Checked by tCP-MS 

- M Dy c 0.00600 

M Er < 0.00500 

d M Eu < 0.00300 

- M Gd < 0.00100 

- 0 Ga e 0.00160 

- hA Ge < 0.00600 

Au 0.00300 

M Hf c 0.00200 

- M Ho < 0.00050 

M In < 0,01000 

- M Ir 0.00500 

0 Fe < 0.00110 

- 

- 

- 

- 
L M La < o.ooo5o 

M Pb < 0.00300 - 
0 - Checked by ICP-OES 

0 ti < 0.#002 

M Lu < 0.00040 

- 0 Mg < 0.00006 

0 Mn c o.oooo2 

0 Hg < 0.01500 

M Mo < 0.00200 

M Nd 0.00200 

- 0 Ni e 0.00230 

M Nb < 0.00050 

- 
- 

- 

- 
- 
- n os 
- M Pd C 0,00500 

0 P K 0.00250 

M P? < 0.00200 

- 0 K < 0.00300 
i - Specml Interference 

- 
- 

!jj Pr < 0.00030 

An Re c 0.00100 

- M Rh 0.00100 

- 

M Rb 0.00100 

- M Ru 0.00200 

&J Sm < 0.00100 

0 sc < 0.00002 

0 Se 0.00620 

0 si 0 . m  

- M AS 0.00200 

- 

- 
c 

- 
0 Na < 0.00010 

c M Sr 0.00050 

- 0 s c 0,10000 

c M Ta < O.QO700 

n - Not Checked Fw 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not Hmlted 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 cwrectlon c o e f d e n t s  
For detectton limit and linearity siuudles 
For additlMlal intended uses, contact IV Technical Staff 

- M Te e 0.03000 

- M Tb < 0.00030 

M TI < 0.00100 - 
1 M Th 0.00100 

M Trn 0.00040 

- M Sn 0.00500 

- M Ti 0.05000 

M w < 0,01000 - 
M U 0.00200 

0 V < 0.00083 

- 
- 
- M Yb c 0.00100 

L M Y 0,04000 

- 0 rn 0.00019 

- M Zr < 0.00500 
s - Solution Standard Element 
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IS0 9001 :2WO Quality Management System Registration .I QMl Certificate Number 010405 
Recognlzed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexlcana de Aaeditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentlna (IRAM), Australia (QAS), Austria (&Xi), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), h e c h  Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (Pas), Greece (ELOl), 
Hungary (MSZT), Ireland (NSAI), Israel (Sil), Italy (ClSQ), Japan (JQA), Korea'{KSA-QA), Nettrerlands (KEMA), Norway (NCS), 
Poland PCSC), Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR). Switzerland (SQS) 
I S O d  17025 - 1 SSl "General kequirernents for the Competence of Testing and Cati bration" - Chemical Testing - Accredited MIA Certificate Number 883.01 

ISOflEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production Accredited A2LA Cedificate Number 883.02 
A2U4 Mutual. Recognition Agreement Partners: 
Australia (NATA), Austria (BrnwA), mlgiurn (BELEST) @KO-OBE), Canada (SCC), Chinese Tajpsi (CNM), Czech Republic 
(NAO), Denmark (DANAK), Finland {FINAS), France (COFRAC), Gennany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Swiheriand (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBQ ES) 

IOCFR50 Appendlx 8 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utjtization Facilities 

'IOCFR21- Nuclear Regulatory Commission - Reportlng Defects and N on4ompAancr 

10.6 MILISTD45662A {ObsoletelObserved) 



010330 11 .O DATE OF CERTtFICA't?ON AND PERIOD OF VALIDITY 

11 .l N Shelf Life - The period of time during whlch the concentration of the anatyte(3) In 8 properly padwged, unopened, and 
unused standard stored under environmentally controtled and monitored cMlcritbns will rernain within the specihed uncertainty 
range. Shelf Ife Is Ilrnlkd primarily by transplratlon {loas of water from the solution) and fnfrequentty, by chemical Instability. 
Transpiration studles (P-SPOIO20) of chsmicallystabis solutions ptsrformed at Inorgadc Ventures I IV Labs indlcate a CRM 
shelf-life of four years for solutions packaged In 5OO-mL low density polyethylene botties. When stored under special condittons 
that minimize transpiration and frtstab[Hty, the shelf life can be extended past this limit, 

11.2 Exptratlon Date -The date after which a CRM should not be used. Routine laboratory use of a CRM Increases transpiration 
losses and #e 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 agmdes' recommendations that sotutlon standards be 
assigned a one-year expiratron date. 

Certiflcatlon Date: March 21 t 2003 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prep8red By: Jd.\nn Struthers, QA Admlnlstrative Assistant 

Certifying Ofncer: Paul Gaines, Chemist, Senior Technical Dlrectm 
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018331 
a n i c  v e n t u r e s  / iiv l a b s  

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

e-mail: ivsaleadivstanciards.com website: www.ivstandards.com 

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

Lot N urn ber : W-S CU20 58 

Starting Material: 
Starting Material Purity: 
Starting Material t o t  No: 

CERTIFIED CONCENTRATiON: 1005 f 2 pg/mL 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value = C x , 
n 

[R) = mean x, = individual results n = number of measurements ZS, = The summation of all significant 
estimated errors. 

Classical Wet Assay: 1007 I 3 pgimt 
Method: EDTA Titrarion vs NtST SRM 928 Lead Nitrate. 

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

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

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

c0.070 
c 0.000050 
<0.0010 
< 0.00 10 
<0.000050 
0.0043 

< 0.020 
< 0.00030 

0.016 
< 0.00060 
<0.000030 
10,00050 
C 0.00030 
< 0.00060 

M DY - M E f  - M Eu 
M Gd 
- M Ga - M Ge 
M Au 
M Hf 
- M Ho 
- M In 
M Ir 

M La 
M Pb 

- 

- 
- - 0 Fe 

<0.00060 
< 0.00050 
< 0.00030 
<0.00010 
<0.000tO 

< 0.00060 

0.0030 
< 0.0000 50 
< 0.0001 0 
c; 0.00050 
<0.16 
<0.000050 
0.00050 

c: 0.0~030 

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

ANALYZED DENSITY OF SOLUTlON 

<0.0010 
<0.000040 
< 0.0030 
< 0 .OoO40 

< 0.00020 
<0.00020 
c0.084 
< 0.000050 

i 

<0.00050 

<0.00020 
< 5.01 

i 

- M Pr - M Re - M Rh 
M Rb - M Ru 
M Srn 
3 sc 
- 0 Se - 0 Si 

M A9 
p Na - M Sr 
2 s  
M Ta 

- 

- 

< 0.000030 
r0.00010 
<0.00010 
.r0.00010 
< 0.00020 

<0.00010 

<0.67 
< 0.034 
0.0050 

<0.16 
< O.OOOO50 

< 0,00070 

i - spsctraf interference n - not checked for 

(measured at 22OC): 1.038 g/mL 

- M Te <0.0030 
- M Tb<0.000030 

I M T1 <O.OOQlO - M Th 0.0028 
M Tm<0.000040 - M Sn <O.OaOEiO 
- M Ti <0.0050 - M W <0.0010 
- M U <0.00020 - M V ~0.00020 - M Yb <0.00010 
M Y <0.0040 - M Zn 0.0075 
- M Zr 0.032 

- 

- 

s - solution standard element 

Quality Assurance Manager Expires: 

http://ivsaleadivstanciards.com
http://www.ivstandards.com


010332 
QUALITY STANDARD DOCUMENTATlON 

1. IS0 9001 :2000 QMl Registered Quality System (Certificate Number 01 01 05) 

Members of IQ Net : Argentina (IRAMI, Australia (QAS), Austria tdQS1, Belgium 
1Avinter) , Brazil {FCAV), Canada fQPII11, Hons K o n ~  (WKQAA), Columbia (ICONTEC), Czech 
Republic (CQS), Denmark (DS), Finland (SFSl, France (AFAQI, Germany (DQS), Greece 
(€LOT), Hungary [NISZTI, Ireland {NSAI), Israel (Sill, Italy {CISQ), Japan (JQA), Korea IKSA-QA), Netherlands ( # H A ) ,  Norway 
{NCS], Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), SwEtzerland (SQSI 

2. 

3. 

lSO/lEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accreditsd AZLA Certificate 883,02 
lSO/iECt 7025-1 999 "General Requirements for the Competence of Testing and Catibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

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

1 OCFRZI - 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. M I L- S TD-4 5 6 6 2 A 
5. 
8 .  

STABILITY/ EXPIRAION DOCU MENTATION 

Shelf Life - The length of time that a ProPerlv stored andjackaned 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 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 shoutd not be used. A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues and 
repeated use of solutions aver 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 botties. Contact us for technical information retating tu contamination issues in 
packaging materials. 

,GLASSWARE C ALlBRATlON 
in-house procedure 3-QC-002 is used to  calibrate a11 Class A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

IBRATION 
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 NlSTTraceablity numbers are 428359B and 454678. The NIST test number is 822126001 7-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with a class t analytical weight set. These weights are tested annually by a NET I NVLAP accredited calibration lab. 
The NlST test number is 822126.001 7-8. 

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 NlST 
Test Nos. and Std Nos.: 769543, 21 73681769543, 21 7368/P14452, 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 NlST Identification Nos. 92564, 11 901 6 ,  471 047 and NlST test report Nos. 81 11258522, 81 1 /2557078, and 
236090. 

W.HNICAL SUPPORT 
All customers are encouraged to contact us for technlcal support for the proper use of our products. 

TEL 1-80O669-6799 1NT'L 4-732-901 -1900 FAX 1-732-901 4 903 E-MAL lVQch@ivstandards.com 

-2- 

mailto:lVQch@ivstandards.com


C 

i n o r  

e r t  

g m n i c  v e n t u r e s  / i 91P21L 
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 

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

Starting M8terial: 
Starting Material Purity: 
Starting Material Lot No: 

SC203 
99.999% 
632-5721 

CERTIFIED CONCENTRATION: 10,047 f 29 pg/mL 
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 )  = Lj 
n 

(n) = mean xi = individual results n = number of measurements ZS, = The summation of al l  significant 
estimated errors. 

Ctaosical Wet Assay: 10,047 f 29 p g l r n l  
Method: EDTA Titration vs NlST SAM 928 Lead Nitrate. 

Instrument Analysis: 9994 f 41 pg/mL 
Method: inductively Coupled Plasma Spectroscopy (ICP) vs NET SRM 31 48a. 

The independent samples t-test was used to  determine if +hem Is agreement between the above assay niethods at the 9696 
confidence interval. Both methods were compared and showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

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

< 0.070 
< 0.00050 
co.010 
<0.010 
< 0.00050 

0.043 
<0.034 
<0,0030 

0.17 
<0.0050 
C0.00030 
<O.M)50 
<0.0030 
<0.0060 

< O,OOt30 
<0.0060 
<0.0030 
~0 .0010  
<0.0010 
<0.0060 
<0.0030 
0.030 

<0.00050 
<0.0010 
<0.0060 
€0.16 
< 0,00050 
0.0050 

co.010 
~0.00040 
<0.030 
c 0.0040 

<0.0020 
cQ.0020 
C0.084 
< 0.00060 

< 0.0050 

<0.0020 
< 6.01 

<0.00030 
c: 0.001 0 
<0.0010 
<0.0010 
<0.0020 
<0.0010 

< 0.67 
<Q.O34 

0.0050 

<0.16 
<0.00060 

<0.0070 

CO.030 
<0.00030 
<0.0010 

0.028 
<o.oO04o 
<0,0060 

< 0.01 0 
< 0.0020 
e 0.0020 

<0.0010 
< 0 . m  

0.075 

0.32 

M - checked by ICP-MS 0 - checked by ICP-OES i - spectral interference n - not checked for 8 - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.073 g/mL 
QA:KL fi.v.w)- 

(over) 

Ei3m= 
Expires: 

Quality Assurance Manager $1 ;ygq 

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


010334 
QUALITY STANDARD DoCUMENTATION! 
1. is0 9001 :ZOO0 OM1 Registered Quality System (Certificate Number 010105) 

Members of 1Q Net : Argentina (IRAMI, Australia (QAS), Austria {hS), Belgium 
(Avintw) , Brazil (FCAV), Canada 4OMI1, Hong Kong (HKQAA), Columbia (ICONTEC), 
Czech Republic (CQSl, Denmark (DS), Finland (SFS), France (AFAQI, Germany (DOS), 
Greece (€LOT), Hungery (MSZTI, fraland (NSAIl, Israel (Slll, kafy (CISQ), Japan (JQAI, 
Korea (KSA-QAI, Netherlands MEMA}, Norway INCS), Poland[PCBC), Portugal (APCERI, Singapore (PSB), Slovenia (SIQ), 
Spain (AENORI, Switzerland (SQSI 

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-t 999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFRSO Appendix 8 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR2 1 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4. M IL-STD-45662A 
5. 
8. 

STABlLllYl EXPIRATION DOCUMENTATION 

Shelf Life - The lanath of time that a jgooerlv stored and Packaaed 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 t h e  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 t h e  
shelf life of our 500 rnL bottle is 4 years and the shelf life of our 125 mt bottle is  21 
months. 

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

PACKAGING DOCUMENTATION 
Purified acid, 18megohrn double deionized water that has besn filtered through a 0.2 p filter and in-house 
procedure IV-PACK-001 is used to clean all battles. Contact us for technical information relating to 

contamination issues in packaging materials. 

GLASSWARE CAUBRATtON 
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 Q&@&&J'J'" 
All balances are checked daily using in-house procedure number 6-IMM-001. The weights used for testing are 
annually compared to Gerhart Scate Corporation's master weights and are traceable t o  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 Arnboy. The balances are 
calibrated with a class 1 analytical weight set. These weights are tested annually by a N1ST I NVCAP accredited 
calibration lab. The NIST test number is 822/260017-8. 

THERMOMETER C ALIBRATION 
The thermometers used in the determination of the final densities ace calibrated vs standard thermometer No. 903- 
2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NET Monograph I50 
using WST Test Nos. and Std Nos.: 769543, 21 7368/769643, 21 7368/P14452, 1 76240/P14452, 176240. The 
in-house procedure No, is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903- 
2680 are traceable to NlST Identification Nos. 92554, 11 901 6, 471047 and NIST test report Nos. 8'1 11258522, 
81 1 /2567078, and 236090, 

TECHNICAL, $- 
All customers are encouraged to amtact us for technical support for the proper use of our products. 

TEL 1-800-569-6799 INT't 1-732-901 -1 900 FAX 1 -732-901-NlO3 E-MAIL lVtech@ivstanderds,m 

-2- 
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This A S S W C E  ($4 certified reference material, C M ,  is intended primarily for use as a 
calibration standard or quaiity control StandaLtd for inorganic spectrascopic instrumentation such 8s  

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

Certified Value: 1001 mg/t 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using hi@ purity (NH4)2B407-4€€20 ]Lot# 08001E. The 
certified value listed is the avmge ofvalues obtained by classical wet assay and ICP spectrometer analysk 
Refer to side 2 for detah of measurement uncertainties. 

Classical Wet Assay: 1001 m& 

Method: Titration with Sodium Hydroxide using Phenolphthalein as indicator. Sodium Hydroxide 

Instrumental Analysis by ICP spectrometer: 1001 
Uncertified Praperties: 

+/- 3.0 mg/t 
N S T  SRM 3 107 

standardbed against Potassium Biphtbhte NIST SRM #&4k 

rn@ 

Density: 3.001 @ 22.3 Degrees Celshs 

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

Element mg/L 
Al 0.06 
As a.001 
44 0.002 
l3a 4.001 
Be a 0 0 1  
Bi 0.03 
Cd <Q,OOl 
co 4.001 
Ca 0.001 
cr 4t.001 

Element m g L  
CU <0.001 
Fe 0.001 
Ga <0.001 
In ~0.001 
K a.06 
Li 4.001 
Ma <0.001 
Mo <0.001 
Mg <o.ool. 
Na . 0.01 
Ni 0.00 I 

Element mgflt 
F% <O.ODI 
Re <0.001 
Rb a.00 1 
Sr 4.00  1 
Sb <o.oo I 
Si 0.01 
Ti <0.001 
n <0.001 
V 0.003 
zr 4).001 
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 period o f  one year from the 
date of Certification. This goarantee is vatid only when the materia). is kept tightly capped and 
tmnsported and stored under labor,ratory conditbns. 

Date of Certification: PapI '04 Certifying officer: N* 



This Certified Referencc Material has been prepared and cefiified under ~n 1SO 9001 system consistent with the followfag 
guides: 
Guide To The Expression Of Umertainty h Measurement 1995 
EURACHEMfCTrAC Guide: Quantifying Uncertainty in Anwcal  Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guidc 34: Quality system guidelines for the production of refcmncc materiais. 
I S 0  Guide 17025: Certification of reference materietls, general and statistical principles 
150 Guide 3 1 : Contents of certificates of reference materials 
MST Technical Note 1297 
U C - G  12-2000: Guidefines for the requirements for the competence of reference materials producers 
ISO/REh4cQ N28Q 
Materia! Source: 
AU analytes and matrix mstwiaIs art obtained and verified by SPEX CertiPrep from prtqualifiied vendors as per IS0 9000 
guidelmes. Vendor identifications are proprietary, however SQUI-CCS of ail materids used in the preparation and testing of 
SPEX CertipreP CRMS am tracked and documented. For fnrther information contact CRM Sales. 
Instructions for Use: 
Primary wage of this C M  is m neat form or diluted s d y  with matrix of a purity at or greater than the purity of the 
or- mat& solution. ff diltrtioa is required the dgueat must bo compatible with all certified analytcs and contain 
stabiliztrs appropriate f i r  tbe perjod of intended use. The CRM cm also be used as B spike or witb a spike, again with 
appropriate compatibility considerations. All sohtions should be thorou@y mixed, by shaking, prior to use and never 
pipetted directly from the bottle. AH SUTfaces that come in contact with &e solution must be thoroughly cteaned md 
leached prior to use. Dilutions should be performed only with CIass A volumetric glassware, 
Method of Preparation: 
Clean hboratory procedures and techniques have been used throughout the preparation. A 11 materials, equipment, 
analfl.cal iostrumentation and personnel have been qualified prior to usc. Tbo highest purity acids applicable, 18 megohm, 
double dci@ water, acid-leached triplerinsed bottles, and Class A glassware have k e n  used in at1 preparations. 
Homogeneity: 
The Homogeneity of the CRM bas been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, repticate samples of the fmal, packaged material have been analyzed for the 
certified values by pcedures consistent with the intended we ofthe CRM. 
The mathematical expression lps’rn is employed to detenninc the sampIing size 
S = relative standard deviation in % for one component of the sample. (le. The sub-sampling uncertainty) 
m = the subsampling mass 
k.I mass of sub-sample necessary to ensure a relative sub-sampEng error of 1 % (68% confidence level) in a single! 
determ hation 
Statistical estimator and Confidence h i t s :  
“he certified value ‘x’ listed w the reverse ofthis document iS at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
W=ku, where k 2  is the coverage Eactor at &e 95% confidence Iwel 
u, is obtained by combining the individua) elmeat standard mcertainty components ui and U, &TU,’ 
CcrtEcatiion Traveler Report: 
AU certified values reported were derived from Traveler Report (Spex CertiRep’s traceability documentation) identified by 
the lot number of this criu For frtrther information contact CRM Sales. 
Legal Notice: 
SPEX CtrtiPrcp reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained io appropriate procedures. No claims against SPEX CertiPrsp, Inc. o f  any kind 
whatsoever, whether based OR breach of warranty, alleged negligence, or otherwise, with rcsptct to this RM shall be greater 

- 

than t h e  purchase price, 
consequ entj a1 darn ages. 

In no event shall SPEX CertiPrep, Loc. be liable for any loss of profits or any incidental, special, or 



Catalog Number: PUI2-2Z2y Lot No. " X I  
Description: 1000 mg/L Lithium 
Matrix: 2% HN03 

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

Certified Value: 997.5 m~ 
Uacerfainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Lithium Carconate Loti4 03021A. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 fur details of measurement uncertainties. 

Classical Wet Assay: 997 mg/L 

+/- 3 m& 
NlST SRM 3 129a 

h ! M d :  Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Li2S04. 

Instrumentation Analysis By ICP spectrometer: 998 rngk 
1[Tncertified Prgperties: ,,,-.- ' - -  

Density: I .014 a 22.2 Degrees Celsius 

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

Element mgk Element mg/L Element m g L  

At 0.001 cu <0.001 * Pb <0.001 
AS <o.oo 1 Fe 0.007 Re <0.001 
Ag . <0.003 Ga <0.001 Rb <0.001 
3 <0.#8 In ~0.001 ST <0.001 
Ba 0.00 I K 0.20 Sb <0.001 

Bi <O.OQl Mo 4.00 1 Ti <o.oo I 
c% 0.017 Mg <0.001 TI <0.001 
Cr <0.001 Na 0.0 1 v <0.001 
Cd 0.008 Ni ~0.001 Zr <o.oo 1 

Be -=0.001 Mn <0.001 Si 0.007 

co <0.001 Z D  0.035 

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 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: J1vp MCA&&+ 'M 'DE Date of Certification: 

0 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under art [SO 9001 system consistent with the followhg 
guides: 
Guide To ‘fhe Expression MUnctrtainty In Measurement 1995 
EURACHEM/CIITAC Guide: Quantiwg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D63 62-98 
IS0 Guide 34: Quality system guidelines for the productiOa o f  nference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0  Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
A11 analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidefines, Vendor identifications are proprietary, hDwever sources of ail materials used in the preparation aad testing of 
SPEX CertipreP CRNls ~ t r e  tracked and documented. For m e r  information contact C W  Salts. 
Insfxuctions for Use: 
Primary usage of this CfcM is in mat form or dihttcd serially with matrix of a pur@ at or greater than tbe purity of the  
original matrix solution. If dilution is required the dilueat must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended we, The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility cansidedoas. All solutions &odd be thoroughly mixed, by shaking, prior to use: and never 
pipetted directly fiom the bode, All surfaces that cmc in contact with the solution must be thoroughly clemed and 
leached pior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean Iaboratory procedures aad techniques have been used throughout tho preparation. All materials, equipment, 
malyfical hstrumentation and pmonnei have been quaIificd prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed battles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogtneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ?SO/REMCO N280 
Brnl A S l 3 ~  D6362-98 Appendix X2. Random, replicate samplcs o f t h  Wf, gackagcd materizl haw ~ w x m ! ; ~ ! d  fbr +L. 
certified values by proccduns consistent with the intended use of the CRM. 
The mathematical expression k-S?rn is employed tu determine the sampIing size 
S - relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m 5 the sub-sampling mass 
k= m a s  of subsample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) io a single 
determination 
Statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the reverse of this document is  at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True vabe @beled Value), U= Expanded uncertainty 
U = h  where k2 is thc coverage factor at the 95% confidence level 
u, U obtained by combining the individual ekment standard uncertainty compoacnts ui, and u, dCu? 
Certification Traveler Report: 
All certified values reported wcm dcrived from Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
quatified individuals who are trained in appropriate procedures, No claims against SPEX CertiPrcp, lnc. of any kind 
whatsoever, wbcther based on breach of warranty, alleged negligence, or otherwise, with mpect to this RM shall be @eater 

’ 

* 

I than the purchase price. In no event sfralf SPM: CertiPrep, Inc. be liabir 
conscquentitia’l damages. 

for any loss of profits or any incidental, special, or 

I IS09001 1 
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Catalog Number: H-J~l09-2lU2Y/2T Lot No. 10-74h.20 
Description: 1000 m@ Molybdenum 

'Iplis NSURklYCE @ certified re€erence materid, 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 properk listed below. 

Certified Value: 998 mg/ L 
Uncertainty Associated with Measurement= +/-3.Om& 
Cel-tified Value is Traceable to: 
The CRM is prepared g r a ~ t ~ i c a l l y  using purity @lH4)6Mo7(0)24 Lot# 03011C.The 
certified value listed is the average of values obtained by classid wet assay and XCP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties, 

Classical Wet Assay: 998 mg/L 

Method: Precipitatioa using 8 Hydroxy Quholhe,fik,dr)' and weigh as Moo2 (C9H6N0)2. 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

Matrix: H20 

MST SRM #3 134 

999 mgL 

I)enSity: 0.9489 @ 23.7 Degrees Celsius 

Trace MetaUic Impurities in tbe Actual Solution via ICP 1 ICPMS Analysis: 

Element mgh Element mg/L Element m f l  

Al 0.002 cu 0.003 Pb 0.002 

<O.OOf Ga 41.001 Rb 6)*001 
B 4.006 In 4.001 Sr 4.001 
43 

Ba 0.001 K 0.01. Sb 0.00s 
Be q.01 Li -4.001 Si a.50 
Bi <0.001 Mg 0.10 Ti 0.004 
ca 0.01 Mn 0.001 TI a.001 

cd 4l.10 Ni <0.001 zr 4.001 
c o  0.002 zn 0.009 

As 0.04 Fe 4 . 1 0  Re 0.03 

cr <0.002 Na 0.007 V 0.003 

Balances are tali- regularly with weight sets traceable tu MST #32856, if32857 and others. 
This CRM is guaranteed stable to +/-US% of the certiiied concentration inclusive of uncertainty 
of measurements and other effects, such as tnmspiratiOn losses, for a period of one year fiom the 
date of d c a t i o n .  This guarantee is valid only d e n  the material is kept tightly q p &  and 
transported and stored under laboratmy canditions. 

Date of Certification: *bI certifying officer: #* * k o u x e w  
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of U n d t y  In Measurement I995 
EWCHEM/ClTAC Guide: Quantifybg Unce- in Analytkd Measurement - Second Edition 
A S W  Guide D6362-98 
I S 0  Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, g c n d  and statistical pthciples 
' I S 0  Guide 3 1 : Conmts of certificates of refetrencc materials 
NST T+chnical Note 1297 
ILAGG12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMcQ N280 
Material Source: 
All andyteS md 
guidciines. Vendor identifications arc proprietary, however sources of all materials used in the preparation and testing of 
SPEX Certiprep CRMs am tracked and dbcumcntcd, For mer informatim contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat fonn or diluted serially with matrix of a purity at or greater than the purity of the 
@inaI matrix so2Ution. If dilution is required the diluent must be compatible with dl certified analytes and contain 
stabilizers appropriate for the period of intEinded usc. Thc CRM c8n also be used aa a spike or with a spike, again with 
appropriate compti'bility mnsiddons. AU S Q ~ ~ ~ O I I S  should be thotou$hfy mixed, by shaking, prior to use and never 
pipetted directly fiom the bottle. All surhces &at c m e  m contact with the solution must be thoroughly cleaned and 
leached prior to we. Dilutions should be pafomed only with Class A volumetric glassware. 
Method of Preparation: 
Clean jaboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
anaIytiCat hstrurnmtation and personnel haw been qualified Mor to use, The highest purity acids applicable, 13 megohm, 
double deionized water, acid-leacbed triplerinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of &e CRM has been confirmed by procexfuns conshat with IS0 guide 17025, XSQ/REMCO 37280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the fmf, packaged material have been analyzed far tbe 
certified values by procedures ccmdstent with the intended we of the CRM. 
The mathematical expression k p s b  is employed to determine the sampling site 
S relative standard deviation in % for one component of the sample. (ie. The subsampling uncertainty) 
m - the subsampbg mass 
& = mass of mb-sarnpic necessary to ensure a relative sub-sampling error of t % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified vahto 'x' l i e d  on the reverse of this document is at rhe 95% level of confidence and can be expressed as 
X = x+/-U where X ="he value (Labeled Value), Us Expanded uncntainty 
u-ku, where k 2  is the coverage k t o r  at the 95% coafIdcnct level 
u, is obtained by combining the individual element standard uncertainty components us and u, h u t  
Certification Traveler Report: 
All certified vahies reported were derived fkom Traveler Report (Spex CertiPrcp's traceability docurncnktion) identified by 
tbe lot number of this CRM. FUT firrther infomation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetk, drug or household application and are to be used only by 
qualified individuals who are trained in appmprhte procedures. No claims against SPEX CertiPrep, hc. of any kiad 
whatsoever, whethtr based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greder 
than the purchase price, In no event shall SPEX CertiPrep, bc. be liable for any loss of profits or any incidental, spaial, or 
consequeatial damages. 

materisls are obtained and verified by SPEX CkrtPrep from pn-qualified vendors as per IS0 9000 

. 

" 
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CataIog Number: P~P9-2WW2T Lot No. 9-~50P 
Description: 1000 mg/L Phosphorus 
Matrix: 2320 

This A S S W C E  E) certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instsurnentatian 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 m@ 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrical€y using high purity OIJH4)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 rngk 
Uncertified Properties: 

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

Density: 0.9996 @ 24.0 Degrees Celsius 

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

Element mg/L Element mgL Element mg/L 

AI 0.002 CU <0.001 Pb <0.001 
AS 0.00 1 Fe <a001 Rb <0.001 

<0.002 Ga 4.001 Re <0.001 Ag 
B <0.002 In <0.001 Sn <a001 
Ba 4.001 K 0.006 Sr <0.001 
Be Ul.001 Li 4 .001  Sb 0.004 
Bi ~0.001 M&! <0.001 Ti 0.004 
Ca 0.004 Mn <0.001 Ti <O.OOI 
Cr <0.008 Mo co.00 1 v co.006 
Cd <0.001 Na 0.003 zr <0.001 
c o  <a00 1 Ni <0.001 Zn 0.07 

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

Certifying Officer: jlj- u u  BCT - 2003 Date of Certification: 
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This Certified Ref'erence Material has been prcpared and certified under an IS0 900 1 system consistent with the following 
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 A n a l y h l  Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statktical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
TLAC-012-2000: Guidelines for the requirements for the competence of reference mafmials producers 
ISWREMCO N280 
Material Source: 
All analyks and matrix materials &re obtained and verified by SPEX CeitiPrtp from pre-qualified vendors as per IS0 9000 
guidelines, Vendor identifications me proprietary, however sources of all materials used irr the preparation and testing of 
SPEX CertiPrep C W  are tracked and documented. For m e r  information contact CRM Safes. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serklIy 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 
stabilizers appropriate for the period of htxmdcxl use. The CRM can also be used BS a spike or with a spike, again with 
appropriate compatiidity considerations. AH solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle, AI1 suhces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with C h s  A volumetric giassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, quipment, 
analytical instrumenfation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity : 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X 2 .  Random, replicate samples of the fmal, packaged material have been analyzed fur the 
certified v&es by procedures consistent with the intended use of the CRM. 
The mathematical expression lps2m is employed to detmine the sampling size 
S = relative standard deviation in % for one component of the sample, (je. The subsampiing uncertainty) 
rn =the sub-sampting mass 
k= mass of sub-sample necessary to wure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Coddence limits: 
The certified vahte 'x' listed on the reverse of this document is at the 95% Ievel of confidence and can be expressed as 
X = x+/-U whete X =True value (Labeled Value), U* Expanded uncertainty 
Wku, where k=Z is the coverage factor at the 95% confidence level 
U, i s  obtained by combining the individual element standard uncertainty components ui and u, ~ Z I I ~ '  
Certification Traveler Report: 
All certified values reported were derived Eom Traveler Report (Spex CertiPrep's traceability documentation) identified by 
tbe lot number ofthis CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep mference materials are not for any cosmetic, drug or household apphation and are to be used only by 
qualified mdividuals who are trained in appropriate proccdurts. No claims against SPEX CertiPrep, lnc. of any kind 
whatsoever, whether bascd on breacb of warranty, alleged negligence, or otherwise, with respect to this RM shall be geater 
than the pwc4a~e prke. In no event shall SPEX CertiPrep, hc, be liable €or aay loss of profits or any incidental, special, or 
consequential damages. 

ASTM Guide D6362-98 

1 IS09001 I : :  

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 1-800-LAB-SPEX Fax: 732-603-9647 

CRMSales@spexcsp.com www.spexcsp.com 
Always Providing Superior QuaMy . . . Unparalleled SewiceTM 

0 2 M O  SPFX CertiPreo. Inc. 

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


Catalog Number: P I S ~ ~ - ~ X L Z Y / ~ T  Lot NO. 1o-07SI 
1000 mg/L Silicon L-.c- - Description: E:; 

I 

i v y  

Matrix: H2U F- 
, I  

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

Certified Value: 998.5 mg/PI 
Uncertainty Associated with Meolsuremeatt 
CertifSed Vahre is Tracesbk to; 
The CRM is prepared Rtavimetrjcafly using hi& purity 
certified val-ue fisted is the average of values obtaiaed by classid wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties, 
Classical Wet Assay: 997 mg/L 

Method: kipitation using Ammonium Molybdate and 8-Hydroxy Quinoline. Filter, dry, and weigh as 

Instrumentation Analysis By KCP spectrometer: 1000 mg/L 

3 mfJL 
W T  SRM 150 

LO# f 

i 6 (NH4)2SZ6 

12040) J 

U n w f i e d  Properties: 

D4mSity: 1.010 26.5 Degrees Celsius 

Tmee Metallic Impurities in the Actaal Solution via ICP / ICPMS Analysis: 

Elemeat mg/L Element mg$L Element mgiL 
4.001 Al cw 4.001 
4l.001 As 4.001 
a.001 4t.001 a 4l.001 
a.00 1 

Ag 
B 4),003 In co.001 
Ba a.001 R a . 0  10 

~0.001 Be Li 4.001 
4.001 Bi 4.001 Mg 4.001 
4.001 Crt 8 Mn 4.001 

Cr 4.002 Mo Ul.01 
Cd a.001 Na zn 0.06 
co 4.001 Ni 0.00 1 

Pb 
Fe Rb 

Re 
Sr 
Sb 
Ti 
TI 
V 
zr 

Balm~~s  we calibrated regularly with weight sets traceable to NIST and others. 
This CRM is guamtad stable to ofthe certified concentration inclusive of uncertainty 
of measurements and other eff%ts, such 8s transpiration losses, for a H o d  of one year h m  the 
date of d d m  This guarantee is valid only when the material is kept tightty capped and 
transported and stored under laboratory conditions. 

cerbfjlng officer: AUG 
Date of certificdon: 

6 2000 SPEX CertiPrep, lnc. 
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This Certified Reference Material has been prepared and certified under an IS0 900 I system consistent with the folzowing 
guides: 
Guide To The Expression Of Uncerbhty In Measurement 1995 
EURAC€€EM/CI'I'AC Guide; Q u m W g  Uncertakity b A n a l ~ c a l  Measurement - Second Edition 

IS0 Guide 34: Quality system guidetines for the production of reference materiafs. 
IS0 Guide 17025: certification of reference materials, g e n d  and statistical principles 
IS0  Guide 3 1 : Ccmtents of ~ertificatcs of reference materials 
NET Technical Note 1297 
ILAC-G12-2000: Guidelints for the requirements for the competence of reference rnaterkils producats 
ISOIREMCO ?a80 
Material Source: 
All andyta and matrix materials are obtained and verified by SPEX CwtiPrep from pre-qudifitd vendors as pet IS0 9000 
guidelines. Vendor iden.tifications are proprietary, however sources of all materials used in the preparation and teting of 
SPEX Gertiprep C W  are tracked and documented. For further information contact CRM Salts. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted strirtUy wih matrix of a purity at or greater than the purity of the 
d@nal matrix solution. If dilution is required the dilwnt must be compatr'ble with all certified ornalytes and contain 
stabilken appropriate for &e pcriod of intended USQ The CRM c8n also bc used a spike or with a spike, again wit& 
approp~tc compati%%ty considerations. All solutions shodd be tboruughly mixed, by shaking, prbr to use and never 
pipetted d M y  from the bottle. All surfitces tbat come in contact with the soIution must be thotoughly cleaned and 
leacbtd prior to us. Dilutions should be performod only with Class A vo~umctric glassware. 
Method of Preparation: 

ansfyticaf instrumantation and personnel have been quatiffed prior to use. The highest pmity acids applicable, Z 8 megohm, 
double deionized water, acid-leached lriple-rinsed bottles, and Class A glassware have been used in all preparations. 
BOmO@;ehe&": 
The Homogeneity of the fsRM has been confirmed by proctdures consistent with IS0 guide 17025, ISO/REMCO N28U 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packagcd materia1 have been analyzed for the 
certified vahaes by procedures consisteat With the intended use o f  the CRM. 
The mathematid OKpreSsion k , d n  is rrnployrd to detmnine the sampting site 
S = relative standard deviation in % for one component of the sample. (ic. The subsampling uncertzilnty) 
rn = the subsampliag mass 
k,= ~ B S S  of sub-sample necessary to m r e  a relative sub-sampling tmr of 1% (68% confidence level) jn a single 
detennination 
Statistical estimator and Confidence limits: 
The certified vabe 'x' listed on the reverse of this document is at the 95% level of c d d e n c e  and can be expressed as 
X = x+rkU where X =Tmt value (Labeled Value), U.. Expanded uncertainty 
u==ku, where kr5i! is the coymge factor at the 95% confidence lewl 
u, is obtained by combbhg the individual element standard uncertainty components ut, and uw h j 7  

Certifkration Traveler Report: 
A11 certified values reported were derived fim Traveler 
the lot number of this m. For ftrrther information contact CRM Sales. 
Legal Notice: 
SEX CcrtiPrep reference materials are not for any cometic, drug or household application and arc: to be used only by 
qualified individuals who are trained in appropriate procedures. NJO claims against SPEX CefiPrep, Inc. of any kind 
w h a w c x ,  whether based on br& ofwananty, aliegcd negligence, or otherwise, with respect to this RM shai3 be grwter 
than the purchase price. Ln no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, speciat or 
consequential damages. 

ASTM Guide D6362-98 

hbOratory procedures and techniques have been used thmughout the preparation. AI1 materials, equipment, 

" 

(Spex CertiPrep's traceability documentation) identified by 



010343 

Catalog Number: PlJTI9-2Xw2T Lot No* 10-38TI 
Description: 1000 mg/L Titanium 
Matrix: H20/ 0.24% F- 

This A S S M C E  @ certified reference material, CRM, is intended prima& for use as a 
calibmtion standard or quality control standard for inorganic specttoscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed h USEPA, ASTM and other methods 
relevent to the certified properties listed below. 

Certified Value: 1001 mg/L 
Uncertainty Associated with Measurement: 3.0m& 
Certifkd Value is Traceable to: 
The CRM is prepared pVimetridy ushg high p- (?4€€4)2TiF6 Lot## 02021E.The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement: ontxrtainties. 

Classical Wet Assay: 1003 mg/L 

NIST SRM #3162a 

h'htbd: Precipi~on using Ammonium Hydroxide. Fitter, ignite, and weigh as Ti02. 

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

Density: 1.001 @ 22.5 D e p s  Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / I c f M S  Analysis: 

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

Al 0.006 cu co.10 Pb -=O.OOl. 
As <o.M)1 Ft? <O.Of Rb 4 M O 1  

-4.001 Ga a00 1 Re .=0.001 AI3 
I3 0.003 Ill cO.00 I. Si 0.52 
Ba <0.001 K CO.01 Sr 0.001 
Be 4.001 Li co.001 Sb 4.001 
Bi <0.001 Mi3 a.00 1 TI -4.001 
Ca 0.013 Mil ~0.00 1 V <0.001 
Cr 4.003 Mo <O.QOI ZF 0.01 
Cd <0,001 Na 0.02 zn 0.03 
CO 0.002 Ni 4 .00  1 

Balances me calibrated regddy with weigh? sets traceable to NfST #32856, #32857 and ~thm. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpitatian losses, for a period of one year fiom the 
date of certification. Tbis guarruztee is valid Oniy when tbe material is kept tightly capped and 
transported and stored under laboratory conditions. 

0 2000 SPEX CertiPrep, Inc. 
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This & M c d  Refwnce Matcrial bas been pnpared and certified under FEI IS0 9001 system consistent with the following 
guides: 
Guide To The Expression of Uncertainty In Measurement 1995 
EURACHE2WCITBC Guide: Quantifying Uncertainty h Analytical Mmrement  - Second Edition 

IS0 Guide 34: Quality system guidelines for &e production of reference materials. 
IS0 Guide 17025: Certification of reference materiais, general and stathtica? principks 
IS0 Guide 3 1 : Contents of certificates of reference mattrials 
NET Technical Note I297 
ILAC-G12n2000: Guidelines for the requirements for the competence ofrefemnce materials p r o d u r n  
ISO/REMCO N280 
Material Source: 
All analytes and matrix materiais me obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines, Vendor i&ntifi&ozls me proprietary, however sources of ali materials used in the preparation and testing of 
SPEX certiprep CRW arc tracked and documented, For firtheir information contact CRM Sales, 
instructions for Use: 
Primary usage of this C W  is in neat fum or d W  s d y  with m&k of a purity at or greater than the purity o f  the 
original matrix sotution. If dilution is required the diluent must be compatible with dl certified analytts and C O I I ~ ~ ~ R  

stabilizers appropriate for the period of intended use. The CRM c ~ u l  also be used 83 a spike or with a spike, again with 
appropriate compatiiility ccmsiddans. All sohtions should be thoroughIy mixed, by shaking, prior to use and never 
pipttEd directly fium the botdc. All surfaces that come h contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should bc paformed only with Clm A volumetric gfassware. 
Method of Preparation: 
Clean taboratory procedures md techniques have been used throughout the preparation. AI1 materials, equipment, 
andfical h r n e n t a t i u n  and personnel have been qualified prior to use. The highest purity acids applicable, t 8 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all ppmtions.  
Homogeneity: 
The Homogeneity of the CRM bas been c o n b e d  by procedures consistent with IS0 guide 17025, ISOllUZbICO 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. 
The mathaatid expression ~ - &  is employed to detmoine the sampling size 
S = mMvc standard deviation m % for one component of the  sample. (k. The sub-sampling uncertainty) 
m = the mb-sanrpling mass 
k; = m a s  of sub-sampie aeccssary to ensure a relative: subsampling error of 1 % (68% confidence level) in a single 
determination 
Statistical estimator and Conlt'ideace limits: 
The certified value 'x' iked on the  reverse o f  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=krx, where b 2  is rhc covmgc factar at the 95% confidence level 
u, is obtaihed by combining the individual element standard uncertainty components uj, aad u, 4x11: 
Certification Traveler Report: 
Alf certified values reported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
.the lot number of this CRM. For fktha lnformatiorn contact CRM Sales. 
Legal Notice: 
SfEX CertiPrep reference materials me not for any cosmetjc, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate pr0-a. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based 011 breach of wammty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In 110 went shall SPEX Cediprep, lac. be liable for any loss of prof& ur any incidentd, specisl, or 
consequential damages. 

ASTM aUi& 06362-98 

*' 



Catalog Number: PLSR2-2XQY/2T Lot NO. 9-166SR 

Description : 
Matrix: 2% HN03 

1000 mg/L Strontium in 2% HN03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DO, 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 mdL 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

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

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

Refer to side 2 for details of measurement uncertainties, 

Classical Wet Assay: 1002 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 
Uncertifted Properties: 

Density: 1.010 @ 22.7 Degrees Celsius 

Trace Metallic Impurities in the Actual Sohtion via ICP 1 ICPMS Analysis: 

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

mg/L 
0.02 

a.00 I 
a002 
<0.003 
0.008 

4.00 1 
<o.w 1 

0.014 
0.00 1 

<0.001 
<o.oo I 

Element 
CU 
Fe 
Ga 
Ill 
K 
Li 
Mg 
Mn 
Mo 
Na 
Ni 

mgh 
<0.001 

0.001 
<0.001 
<o.oox 

0.10 
0.007 
a.003 
4.001 
co.00 1 
0.0 1 

co.00 1 

Element 
Pb 
Rb 
Re 
si 
Sb 
Ti 
T1 
V 
Zr 
Zn 

mg/L 
<0.001 
<0.001 
<o. 00 I 

0.043 
<0*001 
€0.002 
<0.001 
<0.001 
CO. 00 1 

0.04 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This C f u l  is guaranteed stable to +/-OS% ofthe 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 c9nditions. 

Date of Certification: 
' .jj;CT 2@3 

Certifying Oficer: A(. u- 

0 2000 SPEX CettiPrep, fnc. 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the folJowing 
guides: 
Guide To The Expression Of Uncatainty In Measurement I995 
EURACHEWCITAC Ouide: Quantifying Uncertainty in Analyticat Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contats of certificates of reference materials 
MST Technical Note 1297 
KAC-0 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
AI1 analyta 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 tracked and documented. For further infomation contact CRM Sales. 
Instructions for Use: 
Psknary usage of this CUM is .in mat form or diluted serially with matrix of a purity at or greater than tbt purity of the 
original matrix solution. If dilution is required tho diluent must be compatible with all certified analytes and coafain 
stabilken appropriate for the period of intended use. The CRM can also &e used as a spike or with li spike, again with 
appropriate compatibility considerations. AII solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surikces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should bc perfamed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have bean used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been quaiided p'or to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of tbe CRM bas been confirmed by procedures consistent with IS0 guide f 7025, ISO/MMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed fw the 
cedfied values by procedms consistent with the intended use of the CRM. 
The mathematical expression kps?n is empIoyed to determine the sampling size 
S = relative standard deviation in %I for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the: sub-sampling mass 
16 = mass of subsample necessary to ensure a relative sub-samplhg error of I % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence b i t s :  
The certified value 'x' fisted on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U whete X =True value (Labeled Value), W* Expanded uncertainty 
W=ku, where k2 is the covcrage factor at the 95% confidence level 
u, is obtained by combinmg the individual element standard unwtainv components uk and u, 4%; 
Certification Traveler Report: 
All certified values reported were derived fiom Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number ofthis CRM. For fintheir informatioa contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials rn not for any cosm~tic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, hc. o f  any kind 
whatsoever, whetbar based on breach of wmnty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, he. be liable for any loss of profits or any incidental, spekl, or 
consequential damages. 

- 
.. 

C S i P K P  
203 Norcross Avenue Metuchen, Nj 08840 USA 

732-549-71 44 1-800-LAB-SPEX Fax: 732-603-9647 
CRMSales@spexcsp.com www.spexcsp.com 1. Always Providing Superior Quarity. . Vnpraiieled SerVicerM 

Q 2000 SPEX CertiPrep, Inc. 
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Catalog Number: ES'45-2X/2Yf2T Lot NO. 10-87SN 
Description : 1000 mg/L Tin 
Matrix: 20% HCL 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XG. It can be employed in USEPA, ASTM and other methods 
relevant to the  certified properties listed below. 
Certified Value: 1003 ms/ L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity Tin Metal Lot# 05021C. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1004 mg/L 

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

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

+/-3 .Omg/L 
N S T  SRM 3 16 1 a 

1001 mgl L 

Density: 1,034 @24.8C Degrees Ceisius 

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

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

Ai 0.003 cu 0.00 I Pb 0.004 
As a.20 Fe 0.18 Rb <0.001 
Ai2 0.006 Oa <0.001 Re <0.001 
B <0.002 In 0.05 Si 0.20 
Ba 0.004 K a 2 0  Sr <O. 00 I 
Be <0.001 Li <O.OQl Sb 0.003 
3i <0.001 Mg 0.004 Ti 0.009 
Ca 0.02 Mn 0.003 TI <0.001 
Cr 0.02 Mo <0.001 V ~ 0 . 4 0  
Cd . 0.002 Na 0.02 Zr <o.oo 1 
CO Q.007 Ni 0.06 Zn 0.05 

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

Date of Certification: APR 34 Certifying Officer: u- 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guidcs: 
Guide TO The Expression Of UnCertaiaty In Measurement 1995 
mTRACHEWCI'I'AC Guide: @anti&hg Uncertainty in AnalytiCar Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines €or the production of reference mated&. 
IS0 Guide 17025: Certification of reference matedab, gmcd and statistical principles 
I S 0  Guide 3 1 : Contents of certificates of refmnce rnakrhfs 
NEST Technical Note 1297 
ILAC-G12~2000: Guidebes for the requirements for the competence of reference materials producers 
ISCUREMCO N280 
Material Source: 
AI1 anaxyteS and matrix materials are obtained and verified by SPEX CertiPrep frwn pre-qualifitd vendors as per IS0 PO00 
guidelines. Vmdm identifications are proprietary, however sources of all materials used in the pnparation aad testing of 
REX Cerh-ifrep CRMs are tracked and documatmi. For fiuther information contact CRh4 Sales. 
Instructions for Use: 
Primary usage of this CrWI is jn neat form or diluted striatfy with ma& of a purity at or grt&r than the purity ofthe 
origiud matrix solution. If dilution is reqaired the diluent must be compatible with all cdfiied anaIytes and contain 
stabilizers qpmprkte for the period of intended we. The CRM can also be used BS a spike ar with a spike, again with 
appmprkite comp&%iiity considdons. All dohztions should be thorwghly mixed, by shaking prior to nsc and never 
pipetted d W y  from &e bottle. Ail 511Tf8Ces that come in confacf wihh the solution must be tboroughly e l a e d  and 
Ieachcd prior to we. DiEutions should be p d m e d  only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and kchniques havo been used throughout the preparation. AH materids, equipment, 
anaIytical instrumentation and personnel have been pualified prior to use. The highest pur@ acids appIicable, 18 megohm, 
double deioniz4d water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all prepardons. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with Is0 guide 17025, I S O W C O  N280 
and ASTM D6362-98 Apptndix X2. Random, replicate samples of the final, pgckaged material have been analyzed for &e 
certified vahm by procadures consistent with the intended use of the CRM. 
The mathmatical cxpftssion k&n is employed to de tmhe the sampling size 
S - relative standard deviation in ?4 for one cornponont ofthe sample. (ie. The subsampiing uncertainty) 
m =the sub-sampling mass 

determination 
Sta.tiStical estimator and Confidence limits: 
The certified valne 'x' fisted on the nversc of this document is at &e 95% level of confidence and can be expnssed as 
X - x+kU where X =True w h e  (Labeled Value), U= Expand& uncertainty 
U=& where k=2 the coyerage factor at the 95% confidence h e 1  
u, is obtained by combining the individual element standard uncertainty components tq, acid u, dZq2 
Certification Traveler Report: 
All d e d  values reported were dwived &om Tiavel~r Report (Spex CertiPrep's traceability documentation) identified by 
the lot m b c r  ofthir CRM. For frnther .information contact CRM Sdcs. 
Legal Notice: 
SPW CertipreP reference materials are not €or any cosmetic, drug or household applictttion and are to be used only by 
qualified individuaIs who arc trained in apprgniatC procedures. No claims against SPEX CcrtiPrep, lnc. of any kind 
whatsoever, whether baed on beach of n t y ,  alleged negligence, or otherwise, with respect to this RM shall be gats 

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

- 

I I for any loss of pro6ts or any incidental, special, or than tho purchase price. In DO event shall SPEX CertiPrep, Inc. be liable 
consequential damages. 

f IS0 9001 I 



Element mg-/L 
Af 0.005 
As a.001 
4 <0.001 
B a.003 
Ba 4.001 
Be 4.001 
Cd <0.001 
co a.001 
Ca 0.006 
Cr <o.oo 1 

Element mg/L 
CU 0.002 
Fe 0.00 1 
Ga 4.00  1 
In <0.001 
K 0.002 
Li 4 . 0 0  1 
Mn 4.001 
M O  <0.001 
Mg 0.002 
Na 0.009 
Ni 0.001 

Element 
Pb 
Re 
Rb 
Sr 
Sb 
Si 
Ti 
T1 
V 
Zr 
zn 

mgfL 
0.009 

4l.001 
4.001 
4.001 

0.002 
4.01 

e0.w 1 
4l.00 I 
4.001 
~0.001 

0.0 1 

Balances are callbated regularly with weight sets traceable to NIST #32856, #32857 and atheas 
This CRM is guaranteed stable to +/-US% ofthe certified conmtration inclusive of uncertainty 
of m m c n t s  and d c r  effkcts, such as transpiration losses, fbr B period of m e  year fiam the 
date ofcertification. This guarantet is valid only wben the material is kept tightly capped and 
.transported and stored under laboratory conditions. 

Q 2000 SPEX CertiPrep, lnc. 
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This Certified Reference Material has been prepared and certified under an IS0 900 I system consistent with the fdlowing 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
E U R Q W a A C  Guide: Quantifying U n c e w  in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Wlity system guideiines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materiah, general and statistical principles 
I S 0  Guide 3 1 : Contezlts of certificates of reference materials 
NET Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference maten’als producers 
ISO/RENZCO la80 
Material Source: 
All analytes and matrix materials arc obtained and vertlkd by SPEX CertiPrep fiom 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 CertiPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat form or diluted serially with maQix of a purity at or greater than the p&V of the 
original matrix solution, If dilution h required the &ent must be compatible with all certified analytes and contain 
s t a b i h  appropriate for the period of intended use. The CRM CM &o be used as a spike or witb a spike, again with 
appropriate compatibility COasidWations, All solutions should be thoraughly mixed, by shaking, prior to use and never 
pipctted directly from the bottle. Ail surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. DiIutions should be perfomed only with Class A volumetric glassware. 
Method o f  Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All matehals, equipmcnf 
anafytical instnrmentzttion and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confumed by procedures consistent with IS0 guide 17025, ISOREMCO N280 
and ASTM M362-98 Appendix X2. Random, repficate samples of the: final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of &e CRM. 
The mathematical expression kps’rn is employed to determine the sampling S~ZC 
S a relative standard deviation in % for one component ofthe sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
& ~ mass of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence leve1) in a single 
determination 
Statistical estimator and Confidence Iimits: 
The certified value ‘x’ listed on the reverse of this document is at the 95% levd of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Vhe) ,  U- Expanded uncertainty 
U-ku, where b 2  is the cowrage factor at fftt 95% confidence l e~e l  
U, is obhined by c o r n b i g  the individual element standard une-irJty components ub and u, h i z  

Certification Traveler Report: 
All certified values reported wen derived &om Traveler Report (Spex CertPrep’s traceability documentation) idenHied by 
the lot number of this CRM. For further infixmation contact CRM Sales. 
Legal Notice: 
SPEX Certiprcp reference materials arc not for any cosmetic, drug or household application and me to be u o d  only by 
qualified individuals who are trained in approprkite procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based m breach of warranty, alleged negligence, or otherwise, with respect to this RM shdll be grtacr 
thgn the purchase price. Xn no event shad SPEX Ccrt.iPrep, Inc, be liable for any loss of profits or any incidantd, special, or 
consequential damages, 

” 
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Catalog Number: PLLA2-2mY Lot No. ~0-27LA 
Description: 1000 ng/L Lanthanum 
Matrix: 2% m03 

This MSURQNCE Qs certified reference materid, CRM, is intended primarib for use as a 
calibration standard or quality control standard for inorganic spectroscopic instnunentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It can be empluyed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 

Certified Value: 1000 mfi 
Uncertainty Associrrted with Measurement: +/-3.Omg& 
Certified Vmrlae is Traceable to: 
The CRM is prepared gravimetrically using hi& purity La(N03)3-6€€20 
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: EDTA titration using Methyl Thymol Blue as indicator. E m A  standardized against Pb(N03)2 

Instrurnentatibn Analysis By ICP spectrometer: 999 meJL 
UncertliFred Properties: 

NiST SRM #3127a 

Lot# 03951B.The 

NIST SRM #928. 

Dens@ 1.010 @ 22.3 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution Via ICP / ICPMS Amlysh: 

Element m g k  Element mg& Element mglL 
Ce 0.02 Lu <Q.Q01 n .=0.001 
Ca 0.029 Mn 4.001 Tm .al.OOf 
QY 4.001 Mo cO.001 Ti a.001 
Er <0.001 Nd a.001 Tb <0.001 
Eu ~0.001 Ni 4l.00 1 Ta <0.001 
Fe 0.005 Na 0.01 T1 4.001 
Gd <0.001 Pr <0.001 V <0.001 
Ga <0.001 Tzb 4.001 W <0.001 
Hf <0.001 sc 0.002 Y 4.001 
Ho 4.001 Sm <0.001 Yb a.001 
In <0.001 zx <0.001 

Balances are caIi2rated regularly with weight sets traceable to NIST #32856, #32857 and others 
This CRM is guaranteed stable to +/-OS% of the certified concentration indusive of uncertainty 
of measurements and other effscts, such as transpiration losses, for 8 period of one year @om the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stared under laboratory mditions. 

0 2000 SPEX CertiPrep, lnc. 
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Tbis 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 Measurement 1995 
EURACHEWCITAC Guide: Quantifjhg Uncertainty in Analfical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference rnaten'ab, general and statistical principtes 
IS0 Guide 3 I: Contents of certificates of reference materials 
NIST Technical Note 3297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO "280 
Material Source: 
A11 analytes and matrix materials are obtained and verified by SPEX CertiPrcp from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPmp CRMs are tracked and documcoted. For fiither information contact CRM Sales. 
Instrncticms for Use: 
Primary usage of thi$ CRM is in neat fom or diluted serially with matrix of a purity at or greater than &e purity of t h e  
original matrix solution. If dilation i s  required tbe diluent must be compatible: with all terrified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with B spike, again with 
appropriate compatibility Considemtiom. All solutions shovld be thormrghly mixed, by shaking, prior to use and never 
pipetted directly from the bttIe. All 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 glassware. 
Method of Prepamtion: 
Clean laboratory procedures and techniques have h e n  used throughout the preparation. AH materials, equipment, 
analflcal instrumentation and persoanel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confmed 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 analyzed for the 
certified values by procedures consistent with the intended use ofthc CRM. 
T h e  mathematical expression l q d r r ~  is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (it. The sub-sampling uncertainty) 
rn = the sub-sampling mass 
k= mass of sub-sample necessary to ensure a reIative sub-sampling error of 1% (68% confidence level) in a single 
det mination 
Statistical estimator and Confidence b i t s :  
The certified value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True vdue (Labeled Value), U= Expanded uncertainty 
U-ku, where k=2 is the coverage factor at the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty components ui  and u, dCu: 
Certification Traveler Report: 
All certified values reported were dwived fiom Traveler Report (Spex Cedirep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legall Notice: 
SPEX CertiPrep reference materials art not for any mmetic, d r~g  or household application and are to be u c d  O ~ Y  by 
qualified individuals who are trained in appropriate procedures. No eIaims against SPEX CcrtiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shan be greater 
than t h e  purchase price, h no event shall SPEX CertiPrep, Inc. be Iiablt for any loss of profits or any incidental, special, or 
con sequ entia1 dam ages. 

ASTM Guide D6362-98 

" 

1 IS09001 
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Description: 1,000 mg/L Yttrium 
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 instunentation such as 
TCPOES, DCP, AA, ICPMS, and XRF, Et can be employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 

Certified Value: 100 1 5 m& 
Uacertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3 rngL 
MST SRM 3 167a. 

The CRM is prepared gravimetrically using high purity Yttrium Oxide Lot# OSOOlA . 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 r n f l  
Method: EDTA titration using Methyl Thymol 3lue BS indicator. EDTA standardized against Pb(NO32 

NIST SRM #928. 

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

Density: 1.010 @j 24.8 Degrees Celsius 

Trace Metallic Impurities in the Actual Solutioa via ICP / ICPMS Amabsis: 

Element mg/L Element mg/L Element mg/L 
Ce- '-- ' ~ ' -  <0.001-. - La - 4l.001 Tb <0.001 
Ca 0.007 LU <0.001 Tm <0.001 
DY q . Q O 1  Mn a001 TI <0.001 
Er a.00 1 Mo CO.001 Th <0.001 
Eu a . 0 0 1  Nd <0.001 Ta <o.oo I 
Fe 0.003 Ni <O.OOf Ti <o.oo 1 
Gd <0.001 Na 0.005 v 4.00 I 
Ga -=o.oo 1 Pr c0.00 1 W 4 .00  1 
Hf -=O.OOt Rb -=o.oo 1 Yb 10.00 1 
Ho <o.oo 1 SC <0.001 Zr 0.003 
fn <o.w 1 Sm <0.001 

Balances are calibrated regularly with weight sets traceable IO KIST #32856, fC32857.and others. 
This CRM is guaranteed stable to + / -OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This g u m t e e  is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Certifying Oficer: #. m e  J#l 'b 
Date of Certification: 

Q 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an I S 0  900 I system consistent with the following 
guides: 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production ofreference materials. 
IS0 Guide 35: Certification of reference materials, general and statistical principles 
I S 0  Guide 3 1 : Contents of certificates of reference materiais 
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 %om prequdified 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 Wormation contact the certiQing organMon. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at OT greater than the purity of the 
original matrix solution. If dilution is required &e 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 &om the bottle. All surfaces that come in contact with the solurion must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laborato~ procedures and techniques have been used throughout the preparation. All materials, equipment, 
ana@ical hsbumentation and penomel have been qualified prior to use. The highest purity acids applicable, ‘t 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 confirmed by procedures consistent with IS0 guide 35, ISO/REMCO N280 and 
ASTM D6362-98 Appendix x;?. 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 mathematkal expression k=s2m is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the 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 limits: 
The uncertainty of the certified value listed on the reverse of this document is the total uncertainty U. 
U = ZU, + B mg/L 
Where U, = combined uncertainty components associated with volumetric and gravimetric factors, B is the uncertainty 
component of two independent methods of analysis (including the systematic and random uncertainties) 
95% confidence limits = X 5 t 0.05 hU; 
where X = grand mean 

Certification Traveler Report: 
All certified values reported were derived from the Traveler Report identified by the lot number of this CRM. For further 
information contact the certifying organization. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate 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 
tban the purchase price. In no event shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

t 0.05 = the percentile of the student’s t distribution fur (k-1) degrees of freedom. 

I IS09001 I 



Lot No. 10-1 08PD 
Description: 1000 mg/L Palladium 
Matrix: 10% HCI 

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

Certified Value: 1002.5 mg/t 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity Palladium Powder Lot# OI021A. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1002 mg/L 

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

+/- 3 mg/L 
NIST SRM 3 138 

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

1003 mg/L 

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

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

AI 0.01 Fe 0.024 Re -=0.001 
Au 0.003 Ga <0.001 Rh 0.001 
AJ.3 0.005 Ir ~0.001 Rb <0.001 
B <0.002 In €0.00 I Ru <0*001 
Be a.003 Mg 0.008 Sn 0.007 
Bi <Q.OOl Mn €0.00 1 Te 4.002 
Ca 0.014 Na 0.02 Ti ~0.001 
Cd <0.001 Ni <0.001 W 4.001 
co  0.004 Pb 0.002 Zr <0.001 
Cr c0.003 Pt -=0.001 Zn 1 .o 
CU 0.00 I 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% ofthe 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 vatid only when the material is kept tightly capped and 
transported and stored under laboratory c y  ditions. 

Date of Certification: -,. Certifying Officer: /tA W ~ v Z l L k a r l c R p  I#N 04 



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 Uncertaiaty In Measurement 1995 
EURACHEWCITAC Guide: QmtifLing 'Uncertainty in AnalyticaI Measurement - Second Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system gaidttines for the production of re€-ce matcriak 
IS0 Guide 17025: Certification of reference ma?tri&, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of refance materials 
MST Twhical Note 1297 
ILAGGt2-2000; Guidebcs for the requircmcnts for the competence of reference materids producers 
iSoflriEMC0 N280 
Materia! Source: 
AI1 andytes and matrix mattrials are obtained and verified by SPEX C e r t h p  from prc-qualified vendors as per IS0 9000 
guidehes, Vendur identifications am proprietary, however s o m  of all materials used in the preparation md testing of 
SPEX C e m  CRMs arc tracked and dcmuncntcd For Mer infoxmation contact CRM Sales. 
Instructions for Use: 
Primw usage of this CRM is in neat firm or dWd serially with matrix of a purity at or greater than the purity of the 
original matrix solution. Ifdilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of fntkndad ut. The CRM can also be used as a spike or with a spike, again with 
qpropriate compatrltility considerations. Au solutions should be thororrghly mixed, by shaking, prior to use and never 
pipetted directly from the M e .  All mrfiiccg &at cane in contact with the solution must be tharoughly cfeaotd and 
leached prior to use. LXlutions should be performed only with Class A voluxnetric g b m .  
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. AI1 materials, equipment, 
andfical instrumentation and pexsormel have been qualified prior to USE. Tho highest poriry acids applicable, 18 megohm, 
double deionized water, acid-leached triplerinsed bottles, and Class A glassware haw been used in all preparations, 
Homogeneity: 
The Homogeneity of the CRM fras been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Randoan, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedures consisteat a the intended use of the CRM. 
The mathematical expression ly&n is employed to determine tho sampling size 
S 4 relative standard deviation in % for one component of the sample. (je. The sub-sampling uncertainty) 
rn = the subsampling mass 
k- mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
dettrmination 
StatisticaI estimator and Confidence limits: 
The certified value 'x' Iisted 011 the revme of this document is at the 95% level of confideace and cm be expressed as 
X = x+/-U where X *True vah~o (Labeled Value), U- Expand& uncntainty 
Wkq w h m  k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncoftaitrty components ui md u, h$ 
Certification Traveler Report: 
AU certified values reported were derived frorp Traveler Report (Spa CertPrep's traceabiw documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX Ce- reference materials am not for any cosmetk, drug or household application and are to be used onIy by 
qualified individuals who me tramed in appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether basad on breach of warranty, alleged negligence, or otherwise, withmpm to this Rh4 shall be pcater 
than the purchase price. In no event shall SPEX CertiPrep, hc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

- 
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Catalog Number: PLS9-2Xl2W2T Lot No. 10-122s 
Description: 1000 mg/L sulfur 
Ma tris: H2Q 

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

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

+/-3 .Om& 
NIST SRM #3 154 

The CRM is prepared gravimetrically using high purity Ammonium Sulfate 05 89 1 M . The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Lot# 

Refer to side 2 for details of measurement uncertainties. 

Classical W e t  Assay: 1002 mg/L 

Method: Precipitation using Barium Chloride. Filter, i g d e  and weigh as BaS04. 

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

Density: 1,001 I@ 22.7 Degrees Celsius 

Trace MetaIliic Impurities in the Actual Solution via ICP / ICPMS Anafpsis: 

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

Al co.00 1 c u  <0.001 Pb <o.oo 3 
As 0.003 Fc 0.014 Rb <0.001 
Ag 4.001 Ga a 0 0  1 Re <Q.OO 1 
3 <0.001 In €0.00 1 Si 0.003 
Ba (0.00 1 K 4 . 1 0  Sr <0.001 
Be (0.001 Li .<o.oo I Sb €0.00 1 
l3i <0.001 Mg 0.005 Ti <o.oo 1 
Ca 0.012 Mn 4.002 TI a. 00 I 
Cr <O.OO I MO a 0 0  I V <0.001 
Cd <o,oo 1 Na 0.0 1 Zr <0.001 
co <0,001 Ni <0.001 zn <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 of one year from the 
date of mdfication. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: JtjN = - Certifying Qfficer: M. 

Q 2000 SPEX CertiPrep, Inc. 
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This Certified Refmum Material has been prepared and certified under an IS0 900 I system consistent with the following 
guides: 
Guide To The Expression Of U n m e  Zn Measurement 1995 
EURA-CITAC Guidc: Quantifjhg Wncertahty in Andfical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidetines for the production of reference materials. 
IS0 Guide 1702s: Certification of reference materiais, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of fefetence materiak 
NIST Terhnical Note 1297 
ILK-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOIREMCO N280 
Material Source: 
AI1 analyks and matrix rnabrkls art3 obtained and verified by SPEX CertiPrcp h m  pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications me proprietary, however sources of all materials used in the preparation and M n g  of 
S E X  Certiprep CRMs are tracked and docummted For further infomation contact CRh4 Sals.  
Instructions for Use; 
Primary usage ofthis CRM is in neat form or diluted serially witb matrix of a purity at or greater than the purity of the 
original matrix solution. Lfdilution is rqdred the diluent must be mqatjbfe with all certified analytes and contain 
stabiliars appropriate for the parid of intended use. The CRM can also be used 8s a spike or with B spike, again with 
appropn'8te compatr'bility considemtiiobs. 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 soIutian must be thoroughly cleaned and 
leached prior to use. Dihtions should be perfomed only with Class A volumetric glassware. 
Method o f  Preparation: 
Clean laboratory procedures and techniques have been used throughout the pnparation. All materials, equipment, 
analytical hspUmCntation and personntl have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-lcacbed triplerinsed buttles, and Class A glassware have hen used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM bas been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, repbate samples of the final, packaged material have been analyzed for the 
certified VaIUcs by poccdurcs cuTlsistent with the intended use of the CRM. 
The mathmati4 expression k=dn is employed to determine the sampling size 
s relative standard deviation in % for me component o f  the sample. (k. The mb-samphg uncertainty) 
rn = the sub-sampling mass 
k, = mass of subsample necessary to ensure a reIative sub-sampling emr of 1% (68% confidence level) in a single 
detennmation 
Statistical estimator and Contideme limits: 
The certified v&c 'x' listed OLL the revme of this document is ai the 95% IeveJ of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Vahze), U- Expanded uncertainty 
U-ku, where k=2 is the coverage €&tor at the 95% coddencc level 
u, is obtained by combining the individual element standard uncertahv components w, and uF dCu: 
Certification Traveler Report: 
AZI certified values reported were derived h m  Traveler Report (Spex CertiPrep's traceabifity documentation) identified by 
the lot ntunber of this CRM. For M e r  information contact CRM Sales. 
Legal Notice: 
SPEX CerciPrep reference materials are not for my cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedurts. No claims against SPEX CcrtiPrep, inc. of any kind 
whatsoever, whether based on breach of warmQ, akged negligtnce, or otherwise, with respect to this Rh4 shall be p a t m  
than the  purchase price. In no went shall SPEX CertiPrep, Inc. be liable for any ioss of profits or any incidental, special, or 
consequential darnttges. 

.. 
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Description: 1000 mg/L Thorium 
Matrix: 2% m03 

This ASSURANeJE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic hstnmentation such as 
ICPOES, DCP, AA, ICPMS, and XRF. It m be employed in USEPA, ASTM and other methods 
relwent to the certified properties listed below. 
Certified Value: 999 m~ 
Uncertainty Associated with Measurement: 
Certified Vdue is Traceable to: 

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

Tbe CRM is prepared gravimetrically using high purity Th(?403)44H20 
certified value listed is the average of values obtained by classiail wet assay and ICP spectrmeta analysis 

Lot# 01851R. The 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mg/L 

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

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

Element mg/L Element mg/L Element mg/L 
Ce 0.01 La 0.003 Tb KO. 00 I 
Ca 0.27 LU <0.001 Tm ==0.001 
DY a.001 Mn <o. 00 1 Ti €0.002 
Er 4.001 Mo co.00 I Ta ~0.001 
EU <O.W 1 Nd 0.003 TI <0,001 
Fe 4 . 0 1  Ni <o.oo 1 V 4l.001 
Gb -=0.001 Na 0.04 w -=0.001 
Ga 4 .001 Pr (0.001 Y 0.002 
Hf <0.001 Rb 4.001 Yb <0.001 
WO <0.001 SC 4.03 Zr <0.001 
In 4.001 SIll <o*ool 

Balances are calibrated regularly with weigh sets traceable to NlST $32855, #32857 and others 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive ofuncertainty 
of measurements and d e r  effects, such as transphitian 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 
tmuported and stared under laboratory conditions. 

Q 2000 SPEX CertiPrep, Inc. 
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This Catifid Refwonce Matdal has h e n  preparzd and certified under an IS0 9001 system consistent With the foUowing 
guides: 
Guide To The Expression Of Uncertahty In Measurement 1995 
EURACHEWCITAC Guide: Quastifying Vnccmhty h Analytical Measurement - Sccoad Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidefines fix the production of mfmnce materials. 
IS0 Guide 17025: Cwtification of reference m W a l s ,  general and &itistical principles 
IS0 Guide 3 1 : Contats of c&c;atcs of re€erence materials 
NIST Technicd Note 1297 
ILAC-G12-2000: Guidelines for the: requirements for the competence of reference materials producers 
ISOIREMCO N280 
Material Source: 
All anaiyks and matrix materials are obtained and verified by SPEX Certihp iiom prt-qualified vendors M per IS0 9000 
guidelimes. Vendor ideMcatiOns arc pmpnetaxy, however soma of all materials used in tho preparaticm and testing of 
SPEX ccrtiprep CRMs are tracked and documented. For fiulhtr infomatism contact CRM Sales. 
Instructions for Use: 
Primary uSage of this CRM is b nest form or diluted smhlly with matrix of a purity at or greater than tbe purity of the 
otigbd m e  solution. If dilution is reqUirad tbe diluent must be compatible with all certified anafytcs and contain 
sbbilizas appropriate for the period of intended me. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility Coosiddons. All wMom should bt thoroughly mixed, by shakmg, prior to use md never 
pipetted M y  from the bottle. AI1 swfhces that come in contact with the soluticln must be tharaughIy cleaned and 
Ieached prior to use. Dilutions should be pcifomed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techdques have been used throughout tbe preparation. AI1 materials, equipment, 
analytid instrumentation and pvrsomel &an born qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized mter, acid-leached triplorinsed 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, XSOlREMCO N280 
arid ASTM D6362-98 Appendix X2. Randam, re@crrte s2unples of the fd, packaged material have been analyzed for the 
certified v&es by procedures collsistenf with the intcndGd use of the CRM. 
The mathematical expression k=s2xtt is employed to determine the sampling size 
S = relative standard deviation in % for one compoaent of the sample, (ie. The sub-sampling uncertainty) 
rn = the sub-sampling mass 
k,= mass of sub-sample necessary to ensure a relative sub-sampling m o r  of 1% (68% confidence level) in a singIe 
detenniaation 
StaWcal  estimator and Confidence limits: 
The d c d  v h e  ‘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 vahm (LabclOa VAe], U- Expanded unctrtainty 
U=ku, where k 2  is the covuage factnr at the 95% confidence level 
U, is obtained by combining the individual element standard mcertainty components ui, and u, 
Certification Traveler Report: 
All ceicified values rcporttd were derived 6rom Tmveler Report (Spex Certiprtp’s traceability documentation) identified by 
the lot number of this CRM. For fktber information contact CRM Sales, 
Le@ Notice: 
SPEX ccrtiprep rcfaence matMials art not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who we @dried in appropriate procedures. No claims against SPEX CWtiPrep, Inc. of any kind 
whatsoever, whetha based on breach uf wmmty, alleged negligence, or otherwise, with.respect to this RM shall be paer 
than the prrrchase price, In no war shall SpaC CktiPrep, lac, be liable for any loss of profits or any incidental, special, or 
consequential damages. 

” 

I IS09001 1 
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Catalog Number: PLt~2-2w2Y 
Description: 1000 mg/L Uranium 
Matrix: 2% 

Lot NO. 

This ASSURANCE certified reference rnat.efial, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such 8s 
ICPOES. X P ,  Mi, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevant to properties listed WOW. 

CertiFid Value: 1004 m@ 
Uncertainty Associated with Measurement: 3.0 mg/L 

Rekr to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1004 mg/L 

Method: Evap01.dte to dryness. Ignite and weigh as U308. 

Instrumental Analysis by XCP spectrometer: 1005 mg& 
Uncertifkd Properties : 

Density: 1.010 21.6 Degrm Celsius 

Trace Metallic Impurities In the Actual Solution via ICP ICPMS Analysis: 

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

AI 0.005 cu 0.01 Pb 0.008 

Ag 

As 0.04 Fe 0.41 Rb <0.001 
4.001 Ga co.00 1 Re 4.001 

B c0.003 In Si 0.03 
Ba co.00 1 K 0.022 
Be a.001 Li Sb 0.003 
Bi Q.003 Mg 0.002 

Cr a.002 Mo 0.004 

0.003 

4 0 0 1  
Ca 0.09 Mn 0,003 

0.m 
0.002 Cd 4.001 Na 0.08 

co <0.001 Ni <0.001 zn 0.06 

Sr 

Ti 
TI 
v 
zr 

Balances are csfibated regularly with weight sets traceable to MST and others. 
This CRM is guaranteed stable to of the certified cancentmtion inciusive of utlcertainty 
of measurements and other effects, such as transpiration losses, far a period of one year from the 
date of certificdon, This guarantee is valid only when the m a t e d  is kept tightly capped md 
transported and stored under laboratory conditions. 



010364 
This Certified Reference Wtcrirsl has been prepared and certified under m IS0 900 t system consistent with the following 
guides: 
Guide To Tbe Expression Of Unccrbinty In Measurement I995 
EURPICXEWCITAC Guide: QuantiQhg Uncertainty m Analytical Measurement - Second Edition 

fSO Guide 34: Quality system guidelines for the production o f  re fmce  materials. 
IS0 Guidc 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of refwerice materials 
MST T e c h i d  Note 1297 
ILAC4 12-2000: Guidelines for &e requiremena for the competence of reference materials producers 
ISO/REMCo N280 
Material Source: 
All an- and matrix materials are obtained and verified by SFEX CertiPnp fiom pre-qualizied vendors as per IS0 9OOO 
guidelimes. Vendor i d e n t i f i d w  are proprietmy, however sources of all materials used in the preparation aod testing of 
SPEX ctrtiprep CRMs are tracked and dacurnenwl. For further information contact CRM Sales. 
hstructlons for Use: 
Primary usage ofthis CRM is in neat form or dihrted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. Ifdilw.tity is required the dilueat must be compatible with all certified ~ d y t c ~  and contain 
stabili#rs appropriate €or the period of intended use, The CRM can also be used as a spike or with 3 spike, again with 
appropriate compatiiity cunsidedons. All solutions should be tboroughly mixed, by shaking, prior to usc and never 
pipetted directly h m  the M e .  All mrfaces &at come m coatad with the sdution must be thoroughly cleaned and 
leacired prior to use. Dilutions should be performed only with Class A volumetric glasswart. 
Method of Preparation: 
Clean Iaboratwy procedures and tcchdques have been used throughout the praparation. Afi materials, equipment, 
a&"tical instrumentation and pnsonncl have bgen qualified prior to use. The highest purity acids appIicable, 18 megohm, 
double deionized water, acid-leached Siple-rbed bottles, and Class A glassware have been used in all preparations. 
Homogeneity : 
The Homogeneity of ths CRh4 has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO "280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procaduns consistent with the intended use of the CRM, 
The mathtmatical olcpression lcps2m is employed to d e t m m t  tbe sampling size 
S - relative standard deviation in % for onc component of the sample. (ic. The sub-sampling uncertainty) 
rn = the sub-sampling mass 
161 mass of sub-sample necessary to ensure a relative subsamplhg error of t % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The ctrtificd vafue 'x' listed on the revme of this document is at the 95% level of confidence and can be expressed as 

W - h  where b 2  is the covmgt fhctor at the 95% confidence level 
U, iS obtained by combining the individual clement standard uncertainty components q, and uw ~ Z U ?  
Certification Traveler Report: 
All certi5ad values reported were derived f r o g  Traveler Rem (Spex CertiPrep's traceability documenhtion) identified by 
the lot m b e r  of this CRU For M u  infbrmation contact CRM Salts. 
Legal Notice: 
SPEX CertiPrcp reference materials are not for any cosmetic, d m g  or household spplict&on and are to be used only by 
qualified mdividuals who art trained in appropriate procedures. No claims qainst SPEX CcrtiPrep, Inc. of any kind 
whatsoever, whether based on breach of warmsty, alleged negligence, or otherwise, with .respect to this R.M shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be liable €or any 10s of profits or any incidents special, or 
consequential damages. 

ASTM Guide D5362-98 

X x+/-U X = ' h e  VW), Urn E v a d e d  ~ n ~ e r t a i ~ ~ t y  

1 I S 0  9001 I 
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Catalog Number: PI.SV9-2w2Y Lot NO, 9-177W 

Descrip tiion : 1000 mg& Tungsten 
Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard €or 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: 1,000 rn& 
Uncertainty Associated with Measurement; 
Certified Value is Traceable to: 

+/- 3 mg/L 
MST SRM 3 163 

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 may and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1000 mg/L 

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

Instrumentation Analysis By ICP spectrometer: 3 000 mg/L 
Uncertified Properties: 

1 i v i  

Density: 0.9979 @ 23.7 Degrees Celsius 

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

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

Al 0.002 cu <0.001 Pb <o.oo 1. 
As 0.01 Fe c0.01 Rb <O.OOI 

Ag 
3 <0.005 In ~0.001 Si 
Ba <0.001 K 0.05 Sr a.001 
Be <O.OQl Li co.00 1 Sb 0 .oo 1 
Bj <0.001 Mg -=.O.OOl Ti -=O.Ool 
Ca 0.009 h4l <0.001 TI 4.001 
Cr -=O.Q01 Mo 0.005 V 0.00 I 
Cd <O.OOl Na 0.03 zr <O.OOl 

Hi a.00 1 zn 0.0 i 

CO. 003 Ga <a00 I Re 0.004 
56 

co 0.001 

Balances are calibrated regularly with weight sets traceable to hrIST #32856, iY32857 and others. 
This CRM is guaranteed stable to +/-0,5% ofthe certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: Certifying Officer: #. m w  Nt '03 

0 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the fooUowing 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEMICTTAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidetines for the prductioa of refirence materials. 
IS0 Guide 17025: ccrtifcation of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NIST Technical Note 1297 
MC-G12-2000: Guidelines for the requirements fur the competence of reference materials producers 
ISO&EMCO N280 
Material Source: 
AI1 analytes and matrix materials are obtained and verified by SPFX Certifrep from pre-qualified vendors as per IS0 0 
guidefines. 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 infomation contact CRM Sales. 
hstractions for Use: 
Primary usage ofthis CRM is in neat form or diluted serially with matrix of a purity at or greater &an the purity of the 
o&hal matrix solution, If dilution is required the dilutnt must be compatible with all certified analytes and contain 
stabilizers appropriate €or tbe period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatiiility considerations. All solutions should be thoroughly mixed, by shaking, pnor to use and never 
pipetted directly h m  &e bottle. All surfaces that came in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be perfomed only with Class A volumetric gIassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used drmughout the: preparation. All materials, equipment, 
analytical instnnnentation and pmonnel have been quafified prior to use. The highest pur@ acids applicable, I 8  megohm, 
double deionized water, acid-leached ~ p l e h s e d  bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRTM has been confirmed by procedures consistent with BO guide 17025, fSO/REMCO N280 
and ASTM D6362-98 Appendix X2.  Randurn, replicate samples of the final, packaged material have been analyzed fur the 
certified vahtcs by procedures consistent with the intended use ofthe CRM. 
The mathematical expression kps'rn is employed to determine the samphg site 
S = relative standard deviation in % for one component of  the sample. (ie. The  sub-sampling uncertainty) 
rn = the sub-samphg mass 

determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of thh 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-ku, where k 2  is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element siandard uncertainty components mi and u, ~ Z U ?  
Certification Traveler Report: 
AII ctrtified values reported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 

SPEX CertiPrep reference materials are not for any cosmetic, drug or household applic&ion and are to be used only by 
qualified individuk who are mined in appropriate procedum. 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. h no event shall SPEX CertiPrep, Inc. be liable for any loss of p r o f -  or any incidental, special, or 
consequential damages. 

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

' 

Legal Notice: 

1 IS09001 

203 Norcross Avenue Metuchen, Nj  08840 USA 
732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 

0 2000 SPEX CertiPrep, Inc. 
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Catalog Number: I U ~ - ~ ~ Y / ~ T  
Description: 1000 mg/L zirmnium 
Matrix: 2% m03 

This A $ $ W C r ; :  @ certified reference material, CRM, is intended primarily for use as a - L( 4; y 
TY!-& 2 cdibration standard or quality control standard for inorganic spectroscopic instsumentation such as 

ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM arid ather metbods = -  c7=4 ; 
relevat to the certified properties Listed below. ; \e@-: h i i t  7 Certified Value: 997 m~ I i  r 

Certified Vdue b Traceable tu: MST SRM 3169 c-!> - ;v 

Lot No, 1~-05m 

, I : tJ- 

I ! .  

E -  :cL-.z 

'*. : : Uncertainty Associated with Measuremat: +/- 3.0 rn& El 2 

: : : I  The CRM is prepared ~vim&c-ally wing hi& Purity Zirconyl Nitrate I.,&# IlU11C.The I 

certified value listed is the average of values obtained by classical wet assay and ICP spectromdw analysis 
Refer to dde 2 for details of measurement ancerthtifs. 
Classical Wet Assay: 997 mg/L 

ll!k&Od: Evaporate to dryness. Fume with Sulhric Acid Ignite and weigh as M Z .  

Instrumentation Analysis By 1CP spectrometer: 897 mg/L 
Uncertifiecl Properties: 

i ' 

Density: 1 .O 10 @ 23.6 Degrees Celsius 

Trace Metallic Impurities in the Actual Solution Via ICP / XcpMs Adysh: 

Element m f i  Element mg/L Elentent mglI~ 

AI 0.03 CU 0.002 Pb 0.002 
(0.001 Fe 0.017 Rb 4.00 1 
4 . 0 5  Ga co.001 Re 4.001 

As 
B 4l.004 In 4.001 Si 0.10 Ag 

Ba ~0.001 R 0.10 Sr €0.001 
Be <O.O#t Li 0.002 Sb <O.OOI 
Bi <0.001 Mg 0.003 Ti 4mot 
Ca 0.11 Mn d.001 Tl 4.001 
Cr 4.009 Mo 4.001 V a.001 
Cd 0.004 Na 0.04 Zn 0.02 
c o  -4.001 Ni 4.00 1 

blmces we caiibratd 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 
ofmeasuremeats and other effects, such as transpiration losses, for a p & d  of one yeax &om the 
date ofceatlfication. This guarantee is valid only when the material is kept tightly capped and 
transparted and stored under laboratory Caridi 'om. 

Date of Certification: certifyiag Officer: tV- W e -  
PBR ot 



010368 
This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the: following 
guides: 
Guide TO The Expression of Uncatainty In Measurement 1995 
EURA-CKAC Guide; Q u e g  Uncertainty in Analytkal Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the produdon o f  reference materials. 
IS0 Guide 17025: Certif?cation of reference materkls, general md statistical principbs 
IS0 Guide 3 1 : Contents of certificates of refcrcnce materials 
MST Technicat Note 1297 
UGG12-2000: Guidelines far the requiremen?s for the competence of reference materials producers 
ISOIREWICO N280 
Material Source: 
All analytes and matrix matErisIs are obtained and verified by SPEX C E ~ E ~  from pre-qualified vendors as per fSO 9000 
guidelines. Vendor identifications are prOprietary, however sources of all materiais used in the preparation and testing of 
SPEX Certiprep CRMS art tracked and documented. For further ioformatioa contad CRM Sales. 
hstmctions far Use: 
Primary usage of this CRM is in neat form w diluted seriaIly with matrix of a purity at or greater than the purity of the 
oti$inal ma& solutioa If dilution is required the diluent must bc compatibIt with all certified analytes and contain 
stabilizers appropriate for the period of intended nsc. The CRM can also be used as a spike or witb II spike, a@ with 
appropriate cornpmisility Considdons. All solutions should be thomghly mixed, by shaking, prior to use and never 
pipetted dirtctly barn the bottle. All suTf8ccs that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dihtions sbould be @omed only with Class A volumetric glassware. 
Method of Preparation: 
Clem &aboratory procedures and k c h i q u s  have been used bzroughout the preparation. Ail materials, equipment, 
anaiytical instrumentation and personnel have been qudified prior to use. The highest purity acids applicabter, 18 megohm, 
double deioniLcd water, acid-lcached triplwinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity : 
"he Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/KEMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate sarnples of tht fial ,  packaged material have been analyzed for the 
certified values by proctdwes consistent with the intEndcd use of the CRM. 
The mathematical expression kpsb is mploycla to determine the sampling size 
S = relative standard deviation m 94 for one compuaent of the sample. (ie. The sub-sampling uncertainty) 
m * the sub-sampling mass 
k, = mas of subsample necessary to msurc a relative sub-sampling error of t % (68% confidmce level) in a single 
determination 
Statistical estimator and Confidence hi tss :  
T h e  certified value 'x' listed on the reverse of this document is at &e: 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Vdue), Up Expanded uncertainty 
U-ku, where k 2  is the coverage factor at the 95% confidence level 
11, is obtained by combining the individd element standard uncertainty components l&, and u, ~ X U :  
Cert&ation TraveIer Report: 
All certified vaIues reported WCTE dcrived from Traveler Report (Spex Certiprep's traceability documentation) identified by 
the lot number of this CRM, For feather infomation contact CrcM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qudified individuals who are trained in appxoPriate pr~cedure~. No d a h s  against S P B  CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warraaty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In BO event shall SPEX CtrtiProp, hc. be liable for any loss of profits or any incjdental, spw or 
consequential darnqcs. 

* 



Catalog Number: PLNA2-3X3 Y Lot No, U8-128NA 

Description : 10,000 mgL Sodium 
Matrix: 5% HN03 
This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 

' calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ZCPMS, and XRF. It can be employed in USEPA, ASTM and other methods 

I relevent to the certified properties listed below. 

Certified Value: 9998 mg/L 
Uncertainty Associated with Measurement: 
Certified VaIue is Traceable to: 
The CRM is prepared gravimetrically ushg high purity Sodium Carbonate Lot# 02021A. The 

1 certified value listed is the average of values obtained by classical wet assay and I CP spectrometer analysis 

Refer to side 2 for details of measurement uncertainties. 

~ Classical Wet Assay: 

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

I 

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

9993 mg/L 
Method: Evaporate to dryness. Fume with Sulfuric Acid. Ignite and weigh as Na2S04. 

Dens@: 1.049 @ 23.9 Degrees Celsius 

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

AI 0.02 cu 0.003 Pb <0.001 
As <0.003 Fe 0.03 Re <0.001 
Ag c0.03 Ga <o*oo I. Rb 4.00 1 

I B  €0.03 In <0.001 Sr <0.002 
I Ba 0.03 K 0.14 Sb <O.OO? 

Be a 0 2  Li 4.002 Sn 4.00 I 
f3i -=0.001 Mg 0.3 o Ti <0.004 

Cr <0.004 Mo a 0 0 1  V cQ.00 1 

co <o.o01 Zn <0.03 

~ Ca 0.52 Mn 0.008 Ti <o.oo 1 

~ Cd 
cQ.001 Ni K0.002 Zr -=0.001 

Balances are calibrated regularfy with weight sets traceable to NlST #32856, #328$7 and others. 
This CfiM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other efiects, such as transpiration losses, for a period of one year from the 
date of certification, This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: '0' Certifying Officer: /K -4- 

0 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been prepared and certified under an 1SO 9001 system consistent with the following 
guides: 
Guide To The Expression of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quanti@ing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidetints fur the production of reference materiais. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILACGf2-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCQ N280 
Materia1 Source: 
AI1 anatytes and matrix materials are obtained and verified by S E X  CtrtiPrep from prequalified vendors 85 p e ~  IS0 9000 
guidelines. Vendor idmtiflcations are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPmp CRMs are tracked and documented. For further infomation contact CRM Sales. 
Instructions for Use: 
Primary usage ofthis CRM is in neat form or diIutd SrriaUy with matrix of a purity at or greater than the pudty of the 
original matrix solrrtiOn. If dilution is required the diluent must be compatible with all certified mdytes and contain 
stabilizers appropriate for the period of intended me. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. Ail solutions should be thoroughly mixe4 by s h a k i q  prior to use and never 
pipetted dinctly frwl the bottle. All surfam that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A vofumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. At1 materials, equipment, 
analytica1 instrumentation and pasonnel have been qualified prior to use. The highest purity acids applicable, I8 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in sit preparations. 
Homogeneity: 
The Homogeneity of the CKM has been confirmed by procdwes consistent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appcndix X2, Random, replicate samples of the final, packaged material have been andyzed fw the 
certified values by prwdures coI1sisfBnt with the intendad use of the CRM, 
T h e  mathematical exprtssion &=s’m is employed to determine the sarnpting size 
S = relative standard deviation in % for one component of the sample, (ie, The submmpling uncertainty) 
m = the sub-sampling mass 

determination 
Stathticalt estimator and Confidence limits: 
The certified vahie ‘x’ listed on the reverse of thb document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (L,abeled Value), U- Expanded uncertainty 
U-ku, where k-2 is the coverage factor at the 95% con$dence Ievel 
U, is obtained by combkbg the individual clement standard uncertainty components % aud u, dZq2 
Certification Traveler Report: 
All certified values reported were derived hrn Traveler Report (Spex CertiPrep’s traceability documentation) ideutifiGd by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX Certllprep reference materials are not for any cosmetic, drug or household appkation and ~ T C  to be used only by 
qualified individuals who me trained m appropriate procedures, No claims against SPEX CertiPrep, Inc. o f  any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to t h i s  RM shall be gretaer 
than the purchase price. h no event shall SPEX Certihep, Xnc. bc liable for aay loss of profits or my incidental, special, or 
consequential damages. 

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

- 

. 

I IS09001 I 
nue Metuchen, NJ 08840 USA 

732-549-71 44 * 1*800-LAB-SPEX Fax: 732-603-9647 
CRMSaIes@spexcsp.com w.spexcsp.com 1. Always Providing Superior Quah’y . . . Unparalleled S e r v k e T M  

Q 2000 SPEX CertiPrep, Inc. 
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Catalog Number: ICV-2A Lot No.: 24-84AS 
Description: 
MaQB-ix: 5% Nitric Acid 

Initial Qldibaation Verification Standard 31311 

This ASSURANCE *certified reference material, CRM, i s  intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic iiistruiiientation such as 
ICPOES, DCPt AB, TCPMS, and XRF. i t  can be employed in IJSEPA. A S I " l  and other methods 
relevant to the certified proparties listed below. 

The CliM is prepared Froiii high purity single element conceim-ates of individual elements using 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

Element Labeled Measured NlST Element Labeled Measured NIST 
(mg/L) (mg/L) sm (ms/L) (mg/L) SRM 

ca 
K 

J% 
Na 
AI 
Ba 
Fe 
co 

2,000 
2,000 
2,000 
2,000 
1,000 
1,000 
1,000 
500 

2,005.40 
1,997.89 
1,942.26 
1,992.99 
1,005.90 
1,001.5 I 
1,003 .1 7 
505.10 

3 109a 
3141a 
3I31a 
3 152a 
3101a 
3 104a 
3 126a 
3 )  13 

Ni 
V 
Cr 
cu 
Ag 
Be 
Mn 
211 

500 
500 
200 
200 
1 00 
1 OQ 
100 
IO0 

500.58 
504.23 
203.2 I 
199.75 
100.46 
100.04 
100.G4 
I O0.52 

3 I36 
3 165 
31 12a 
31 14 
3151 
3 I O5a 
3132 
3 168a 

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

Balances are calibrated regularly with weight sets traceable to NISTBs 32856,32863 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all tlie certified 
concentrations with no single component exceeding +/- 2%. Tliis 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 0 - 2003 
Date of Certification: - Certifying Oficer: N* 

i i t  '-- 
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This Certified Reference Material has been prepared and certified under an IS0 900 I system consistent witb the following 
guides: 
Guide TO The Exprmsion Of Uacertainty In Measurement 1995 
E W C m W C m A C  Guide: Quantahg Uncertainty in AnalyticaI Measuizrnent - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of mfcrtnce materiafs 
NIST Technical Note 1297 
LAC-G 12-2000: Guidelines for the requirements far the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
A11 andyytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalifiied vendors as per IS0 9000 
guiderin-. Vendor identifications are proprimy, however sou~es of all materials usedin &he preparation and testing O f  
S p a  CertiPrep CRMS are tracked and documented. For further information contact CRM Sales. 
Instructioras for Use: 
Primary usage ofthis CRM is in neat form or diluted serialIy with matrix of a purity at or greater than the purity of the 
o n g k d  rnahix solution. Xf dilution i s  required the difuent must be compatible with all certified analytes and contain 
stabilizers appropri~te for the period of intended use. The CRM ~ 8 x 1  also 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 &e bottle. Ail swfaces that come in contact with the solution must be thorough@ cleaned and 
leached prior to use. DiIutions should be performed only with.Class A voIurnetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. Ail materials, equipment, 
analytical instrumentation and p t ~ ~ o ~ e l  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 in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedures consistent with I S 0  guide 17025, ISO/REMCO 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 k,==s% 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 m a s  
b= mass of sub-sample necessary to ensure a relative sub-sampling enor o f  1% (68% confidence lwei) in a single 
det em in ation 
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 expessed as 
X x-%U where X =True value (Labeled Value), U- Expanded uncertainty 
Wku, where k 2  is the coverage f&ctor at the 95% confidence level 
U, is obtained by combining the mdividml eIement standard uncertainty components uj, and ucr .(;Cui' 
Certification Traveler Keport: 
All certified values reported were derived fiom Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the Tot number of this CRM. For further idmation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are trained in appropriate procedures. No ctaims against SPEX CertiPrep, lnc. of any K i d  
whatsoever, whether based OII breach of warraillty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shdl SFfsx Ctrtllprep, hc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

I 

203 Norcross Avenue 0 Metuchen, NJ 08840 USA 
732-549-71 44 1-800-LAB-SPEX Fax: 732-603-9647 

CRMSalesBspexcsp.com w.spexcsp.com 
Always Providing Superior Quality . . Unparalreled SewiceTM 

0 2000 SPEX CeitiPrep, Inc. 
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Catalog Number: PLSB7-2XCWZI' Lot NO. 10-4333 

Description: 3 000 mg/L Antimony 
Matrix: H20/0.6Tart.Acid/tr,HNO3 

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

Certified Value: 1004 L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/-3 .Om@ 
NIST SRM 3 1 O h  

The CRM is prepared gravknetrically 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 mg/lt 

Instrumental Analysis by ICP spectrometer: 
UnceMed Properties: 

1002 rngl L 

Density: 1.046 @ 25.5 Degrees C e k b  
Trace Metaltic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

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

AI 0.03 cu 0.002 Pb 0.009 
As -4.00 I Fe 0.03 Rb 4.001 
Ag ~0.001 Ga <0.001 Re <0.001 
B a.004 In <0.001 Sr 4.001 
Ba -=0.001 K 0.01 si (0.01 
Be 4.001 Li <0.001 Ti ~0.003 
Bi 0.002 w 0.005 TI ~0.00 1 
Ca 0.14 un 4,001 v 4,001 
cr <0.002 Mo a.001 zr 4 0 0 1  
Cd <0.001 Na 0.005 Zn 0.02 
co co.001 Ni dl.001 

Bdmms are calibrated regularly with weight sets triiceable to NIST #32856, #32857 and utheirs, 
This CRM is guaranteed stable to +/OS% of the certified concentdm inchive of uncertainty 
of measurements and other effects such as transpiration losses, fix a perhd of one year from the 
date of certification. This gusuantee is valid only when the material is kept tightly capped and 
transpwted and stored under laboratory conditions. 

Date of Certification: Certimg officer: #- krrcAt- Nav - -  2003 
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This Certified Reference Material has been prepared and cerh'fied under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Wnccttainty In Measurement 1995 
E U R A ~ H I ~ V ~ / ~ A C  Guide: Quantifying uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of rcfErcnce materials. 
IS0 Guide 17025: M i f i a t i o n  of reference materiais, general and statistical principles 
IS0 Guide 3 I: Contents efwtificates of refcrcnce materials 
NIST Technical Note 1297 
n*AC-G12-2000: Guidckes for the requirements fur the competence of reference materials producers 
ISU/REMCo N280 
Material Source: 
AU anaJytes and matrix materials 8 f t  obtained and verified by SPEX CertiPrcp from pre-qualified vendom as per IS0 9000 
guidelines. Vendor idcsltifications are pmprie?ary, however sources of a11 materids used in the preparation and testing of 
SPEX CertiPrep CRMS are tracked and documma For further infomation contact CRM Sales. 
Instructions for Use: 
Prh~ary usrtge of this CRM is in neat form or dihted s a y  with mat& of 8 purity at or greater than the ~LI& of the 
orighd matrix sofution. If dilution is required the diluent must be cornpatile with all certified analytcs and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or witb a spike, again with 
appropriate compatibility considerations. All sohtions ahodd be thoruughIy mixed, by shaking, prior to usc and never 
pipetted diractly from the bottle, All surfaces that come ia contact with the solution must be thoroughly cleaaed and 
leached prior to me. f)llutions should bc perfwmed only with Class A volumetric glassware, 
Method of Preparation: 
Clean labawtory procedures and techniques have been used throughout the preparation. All materials, equipment, 
and@cal hstrumentxttion and personnel have been qualified prior to we. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all prepmtions. 
Homogeneity: 
The Homogeneity of the CRM has bccn confirmed by procedures consistent witfi IS0 guide 17025, ISO/REMCO N280 
and AST'M D6362-98 Appeadix X2. Random, rephite samples of the final, packaged material have been a n a l p d  fw the 
cwtified values by procodurcs consistcat with tbe intended use of the CRM, 
The mathmatical expression k p s b  is crnployed to detmnint the sampling size 
S - relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
rn - the subsampling mass 

determination 
stathticd estimator and Confidence urnits: 
The certified value ' x i  listed on the reverse of this document is rrt the 95% level of confidence and can be expressed as 
X= x+/-U where X ==True value (Labeled Vhe), U= Expanded uncwfainty 
U=& where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui aod u, dT;ui2 
Certification Traveler Report: 
All c e f i c d  values reported were derived from Traveler Report (Spex CMiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CtrtiRep 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 Qainst SPEX CertiPrcp, inc. of any kind 
whats~ever, whether based OD k a c b  of wananty, alleged negligeace, or otherwise, with respect t o  this RM shall be geater 
than the purchase price. In nu event shall SPEX CertiPrep, Lac. be Liable for any IOSS of profits or any incident4 special, or 

= mass o f  sub-sample necessary to msurc a relative sub-sampling e m r  of 1 % (68% confidence level) jn a single 

- 

conseque~al damages. - 

I rsogooi 1 



Catalog Number: ICV-2C Lot NO.: 24-13514s 
Description : 
Matrix: 5% Nitric Acid 

hitiail Callibration Verification Standard I1 

This II&$$UWANcE @ceitified reference material, CRM, is intended primarily for use as a 
calibration standard or quality controj. standard far inorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and XW. 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 eJement concentrates of individual elements using 
Class A laboratory ware to give precise concentiation. 

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 500 501.89 3158 
Cd 100 99.77 3108 

Spex Reference Muiti: Lot #4-51BDREF, 15-39AS, 11-173AS 

.>' I 

Balances are calibrated regularly with weight sets hceable to NIST#s 32856, 32$G7 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% on the average of all the certified 
concentrations with no single element exceeding +/- 2%. This includes uncertainty of 
measurements and other effects, such as transpiration losses. This guarantee is valid for a period 
of one year from the date of certification only when the material is kept tightly capped aiid 
transported and stored under laboratory conditions. 

. .  

-- Nfjy -'"qm 
Date of Certification: Certiqing officer: & 

Q 2000 SPEX CertiPrep, fnc. 
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This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quanti€yhg Uncertainty in Analytical Measurement - Second Edition 
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 
XLAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 

Material Source: 
All analytes and matrix materials we obtained and verified by SPEX CettiPrep from pre-qualified vendors as per I S 0  9000 
guidelines. Vendor identifications are proprietary, however sources of ali inateriais used.in the preparation and testing of 
SPEX CertEPrep CRMi are tracked and documented, For further information contact CRM Sales. 
Instructions f ~ a  Wse: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity ofthe 
original matrix solution. If 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 as a spike M with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fkom the bottle. All surfaces that come in contact with the soluticm must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Chss A volumetric glasswan. 
Method of preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, I 8  megohm, 
double deionized water, acid-leachcd triple-rinsed bottles, and Class A glassware have been used in all preparations. 

The Homogeneity of the CRZW. has been confumed by procedures consistent with IS0 guide I 7025, ISOIREMCO 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 k=s2m is employed to determine the sampling she 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
b= mass ofsub-sample necessary to ensure a relative sub-sampling error o f  I% (68% confidence level) in a single 
determination 
StaCistkraI 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 vaEue (Labeled Value), Ua Expanded uncertainty 
b k u ,  where k=2 is the coverage fictor at the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty components R, and ucII ~ Z U :  
Certification Traveler Report: 
A11 certified vdues reported wen derived fiom Traveler Report (Spex CcrtiPrep’s traceability documentation) identified by 
the lot number of fhis CRM. For further information contact CRM Sales. 
Legal Notice: 
SFEX CertiPrep rcfareuce materials are not for any cosmetic, dntg or household application and are to be used only by 
qualified individuals who are trained in appropriate procsdures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be pester 
than the purchase price. In no event shall SPEX CemTrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

I S O ~ M C O  ’ ~ 2 8 0  

Homogeneity: 

- 

I IS09001 I- 

203 Norcross Avenue * Metuchen, NJ 08840 USA 
732-549-7?44 1 -800-LAB-SPEX Fax: 732-603-9647 

CRMSales@spexcsp,corn www.spexcsp.com 
Always Providing Superior Qualily. . . Ufiparalk4ed sen/icem 

Q 2000 SPEX CertiPrep, lac. 

http://www.spexcsp.com
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

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

e-mail : ivsales@ivstandards. corn we bsite: www. ivstandards .corn 

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

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." 

DESCRlPTlON OF CRM Custom-Grade 10000 pglmL Aluminum in 5% {abs) HNO3 2.0 

Certified Density: I .059 glml. (measured at 22" C) 

The CertMed Value Is basad upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertalnjl: 
OertMed Valm (Q =@g& 0-  mal 

n = nuwt>t?r af msaswxrmts 
ES = Thesumnation d all dgnificatrt estirrated ermfs 

' toH2 (Most c m  are the errwslrminstrumrdal me;lsurmnt, 
weighhg, W i o n  to v o f m ,  ad the fked erra rapwted on t he 
NlST SM certilcalte of mal+sts.> 

n X I =  irrdluidUdl9.lltS 

Unceriainty (3 =-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 B 

confirmation of the accuracy of this CRM. 
TRACEAB1LIN TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
iJ "Property of the result of a measurement or the value of a standard whereby it can  be related to stated references, usually 
nalonat or intwnational 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 NET SRMs, The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and vdume dilution errors 

4.1 Assay Method #I 10006 3: 55 pglrnL 
LCP Assay NET SRM 3101a Lot Number: 992003 

10070 f 31 VglrnL 
EDTA NIST SRM 928 Lot Number: 880710 

4.0 

Assay Method #2 
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4.2 BALANCE CALIBRATION - AH balance 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 
Instltute of Standards and Technology (NISTJ. The NIST Tracsabllity numben are 692476 - Class I and 692476A - Ciass 2. 
The NtST test number is 822126001 7-%8. All analytical babnces are calibrated every 4 months by Oerhart Scale C q ,  of 
South Amboy. The balances are calibrated with a dass 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NtST test number is 8W260017-98. 

4.3 THERMOMETER CALI8RATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No, 403-2680 whlch was mxtrtified in accOrdanGe 14th the procedures outlined by ASTM E77-87 and NIST 
Monograph ttjo using MIST Test Nos. and Std Nos.: 769543,217368/769543,217368/p14452,176240/P14452, 176240. The 
in-house procedure No, Is 2-QC-001.Thermometers whlch are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NET lest reparl Nos. 81 1/258522,61112557078, and 236090. 

4.4 GLASSWARE CALIBRATKIN - In-house procedure 3-QG002 Is used to calibrate all Class A Glassware used in the 
manufacture and quallty control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TIM!) DETERMINED BY ICPIMS AND ICP-OES IN pglmt 
CustomGrade 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 UtPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% effident for the removal of particles d a m  to 0.3 p m  

c S Ai 

I M Sb 0.00225 

L M As < 0.04491 

- M f3a < 0.04491 

- 0 Be < 0.00017 

- M 5i 0.00t80 

- .  0 6 0.011f34 

I M Cd 0.01347 

- 0 Ca 0.01903 

- M Ce 0.02245 

- M Cs < 0,00135 

I 0 Cr 0.00336 

- M Co < 0.01347 

- M Dy < 0.02695 

M Er 0,02245 

- M Eu < 0.01347 

M Gd < 0.00449 

- M Ga < 0.00449 

- 

- M Ge 0.02895 

M Au 0.01347 

M Hf 0.00898 

- M Ho c 0.00225 

- 0 In 0.03000 

M lr c: 0.02245 

- 0 Fe 0.00493 

I 

- 

I 

M La 0.00225 
1 -  

- 0 tj 0.00011 

M Lu < 0.00180 

Q Mg 0.00470 

M Mn < 0.01796 

0 Hg < 0.00700 

- 

- 
- 
- M Mo < 0.00898 

- M Nd < 0.00698 

- 0 Ni c 0.00600 

M Nb e 0.00225 - 
E o s  
M Pd c 0.02245 

- 0 P < 0.03000 

- M 13 c 0.00898 

I 

M Pr *; 0.00135 

- M Re .: 0,00449 

- M Rh 1: 0.00449 

M Rb c 0.00449 

- M Ru e 0.00898 

- M Srn e 0.00449 

M Sc 0.04491 

- M Se < 0.03593 

- 0 Si 0.07389 

M Ag < 0.00898 

- 0 Na 0.03359 

M Sr 0.00225 

0 s < 0.10000 

.”a” 

- 

I 

L 

- 

M Te e 0.13473 

- M 7% < 0.00$35 

M TI e 0.00449 

M Th e 0.00449 

I M Trn < 0.00180 

- M Sn -c 0.02245 

- M Ti e 0.22454 

- M W < 0.04491 

M U < 0.00898 

- 

- 
* 

- 
c M V < 0.00896 

M Yb 0.00449 - 
I M Y 0.17963 

M Zn < 0.08982 
I 

M Zr < 0.02245 - M Ta < 0.03144 M Cu 0.02695 - An Pb 0.01347 0 K 0.02911 - 
M Checked by ICF-MS 0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For s - Sdution Standard Element 

6.0 INTENDED USE 
For the calibration of analyBcal instruments indudlng 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 deterrnlnatlon of conection coefflclents 
For detection lirnlt and linearity studies 
For addltlonal intended uses, contact JV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010379 

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

9.0 
10.0 QUALITY STANDARD DOCUMENTA'TION 

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

10.1 IS0 9001 :2000 Quality Management System Registradon - QMI Certificate Number 01 0105 
Recognloed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of JQ Net International Certification Network: 
Argentina {IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazl! (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (MIS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI}, Israel (SII), Italy (ClSQ), Japan (JQA), Korea {KSA-QA), Netherlands (KEMA), Norway (NCS), - I -  

Poland(PCBC), Portu I (APCER Singspdre ($$E?), Slovenia (SKI), Spaln (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 
10.2 ISO/IEC 17025 = 1 9 9 & W w a l  kqulrernents for the Competence of Testing and Calibration" 

$0.3 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredlted A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FLNAS), France (COFRAC}, Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy {SIT) 
(SINAL), Japan ( J M )  (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Stngapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVW) (ICBO ES) 

- Domestic Licensing of Productlon and Utilizatlon Facilities 
10.4 lOCFR50 Appendix 8 - Nuclear Regulatory Commission 

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

10.6 MlL-STD45662A (ObsoleteIObserved) 



‘I 1 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010380 

tl.1 IV Shelf Life - Tfie period of time duirng which the concentration of the analyte(s) In a properly packaged, unopened, and 
unused standard stored under envirtxlmentally controlled and inonitwed conditions will remain within the specified uncertainty 
range. Shelf Me Is llrnlted primarily by transpiration (loss of water from the solution) and infrequently, by chemical instabifity. 
Transpiration studies (P-SPOS 020) of chemically-stable solutjons performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylane bottles. When stored under special conditions 
that minimize transpiration and Instability, the shetf 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 Ilmlt its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies’ recommendations that satutiwl standards be 
assigned it one-year expiration date. 

Certification Date: February 131 2003 

Expiration Date: 
w=p l e 2 0 0 4  

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlflcate Prepared By: JoAnn Struthen, QA Administrative Assistant 

Certifying Officer: Paul Gain=, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  1 i v  l a b s  

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

e-mail: ivsales@ivstandards.com 0 website: ww.ivstandards.com 
phone: 800-669-6799 932-901-1900 f a :  732-907-1903 E certifr 'cate of a n a l y s i s  

i .o 

2.0 

3.0 

4.0 

Inorganic Ventures I N Labs is an IS0  Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate ##883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and 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 10000 p g h L  Calcium in 1.4% (abs) HNO3 

Catalog Number: 
Lot Number: 

Starting Material Purity (%): 99.999389 

CGCAA 0-1, CGCAI 0-2, and CGCAI 0-5 
W-CAO3022 

Starting Material: CaO 

Starting Material Lot No c27LOl 
Matrix: 1.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentratlon: 9968 f 18 vg/mL 

Certified Densdy: I .033 g/mt (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. nie foilwing equatlons are used in the 
calculation of the CWMed value and the uncertainty: 
QrtCfled V d ~ e  Q = 

Uncertainty (2) = 2 K - E  

(Q= mal 

n = rwwber of measumts 
H$ = The s~mrration d all significant 8stltruted ermrs 
(Most c o m n  aw tha arasfrominstruwenttal me- 
weiggwr?r;r, dution to vdurm, ;nd tha f ixed wrm repwted on t he 
MST SFWl #rtltcats of maipls.) 

n XI = lndkiduill P S U ~ S  

wm 

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

rwmamiv TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
D 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of camparisons all havlng stated uncertainties." (1SO VIM, 2nd 
ed., 1993, definition 6. I O )  
3 This IV product is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
repoded, taking into account the SRM uncertainty error and the measurement, weighing and volume dliutlon errors. 

4.1 - AssayNlethod#l 9968 f 18 pglmL 

9973 3 25 vg1rnl 

ICP Assay NET SRM 31093 Lot Number. 000522 

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

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


01.0382 
4.2 BALANCE CAUBRATION - All balances are checked daily using in-house procedure number 6-IMM-001, The weights 

used for testing are annually compared to Gerharf Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class I and 692476A -Class 2, 
The NlST test number is 8221260017-98. All analytical balances are calibrated evety 4 months by Gertrart Scale Cop. of 
South Amboy. The balances are calibrated with a class I and/or class 2 anaiyticat weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NIST test number is 822B8OO17-98. 

THERMOMETER CALIBRATION - The thermometers used in the determlnatlon of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was CertifM in accordance with the procedures outlined by ASTM E7747 and NST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452, j76240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564,119016,471047 and NIST ?est report Nos. 81 1/258522,811/2557078, and 230090. 

0 
4.3 

4.4 GLASSWARE CALl6RATlQN - 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 ICPMS AND ICP-OES IN pglmt, 
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. Soiutions tested by ICP-MS were analyzed in an ULPA-Fittered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particks down to 0.3 pm. 

b! DY < 0.03067 

Bd Et e 0.02556 

M Eu < 0.01533 

M Gd < 0.00511 

M Ga 0.00511 

b! < 0.03067 

!!d ALJ 0.01533 

M Hf < 0,01022 

!l! 0.00256 

Q In .C o.oozoo 
M Ir 0.02556 

0 Fe < 0.00110 

M L3 0.00256 

- Q cu < 0.00400 !!! Pb < 0.01533 Q K c 0.00170 bd Ta 0.03578 23 < 0.02556 
0 - Checked by ICP-OES i - Spectral Interference M - Checked by ICP-MS n - Not Checked for s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical Instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samplesm 
For interference studies and the determination of correction coefficients 
For detection b i t  and linearity studies 
For additlonal intended uses, contact N Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 IS0 9001 :2000 Quality Management System Registration - QM1 Certificate Number 010105 
Recogn ked by: 
Registrar Accreditation Board (ANSWAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net lntsrnatlona I Certlflcati~on Network: 
Argentina (IRAM), Australia (QAS), Austria (C>QS), 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), Inland (NSAI), Israel (S I ) ,  Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Nomay (NCS), 
Poland PCBC), Portu al (AFCER Singapore (PSB), Siovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chernicai Testing -Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredlted MIA Certificate Number 883.02 
A2LA Mutual Recognition Agfeement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-UBE), Canada (SCCJ, 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 (LANZ), Noway (NA}, 
Portugal {IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 10CFRSO Appendix 8 - Nuclear Regulatory Commission - Domestlc Licensing of Production and Utilization facflitles 

10.2 ISOilE& 17025 - 199!!"General kequirements far the Competence of Testing and Callbration" 

10.5 I OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD45662A (UbsoleteIObserved) 



010384 1 'I .O DATE OF CERTIFiCATlON AND PERIOD OF VALIDITY 

e 
11.1 N Shelf l i fe - The period of time during which the concentration of the analyte(s) in a property packaged, unopened, and 

unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. SheH life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instablib. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at inorganic Ventures / fV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and !hit its useful life. 
Inorganic Ventures / 1V Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: Julv 23. 2003 

42.0 NAMES AND SIGNATURES OF CERTtFY1NG OFFICERS 
Cartlficate Prepared By: JoAnn Struthers, QA Administrative Assistant 

I d  

w- * L  Certificate Approved By: Katalin Le, QC Supervisor 

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

195 lehigh avenue, suite 4, lakewood, nj 08701 us8 
phone: 800-669-6799 732-901-f900 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 

3.0 

4.0 

Inorganic Ventures I IV Labs is an I S 0  Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and la bel(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materiats," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisicaf Principles." 

DESCRIPTION OF CRM Custom-Grade i t 1 0 ~ ~  pglrnk. tron in 3.5% (abs) HNO3 

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

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

n =  nWrofmeasuremts 
88 = ThewMbn d all significant estirrated erws 
(Most c o m n  are the arcwsfromlnstrurrental measurenmt, 
weg hmg, dilution to vdurre, a d  the fixed errw reported on t he 
NlST ERd certiicate of ma&&.) 

n x1 = huWiduid resutts 

Uncertainty (5) =2i(erslHia 
W" 

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. 

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 6.1 0) 
0 This IV product is Traceable to NlST via direct comparison to NET SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncedainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 10,031 f 33 pglmL 
ICP Assay NlST SRM 3t26a Lot Number: 000606 

10,016 A 25 p g h L  
EDTA NET SRM 928 tot Number: 88071 0 

Assay Method #2 

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


4.2 

4.3 

4.4 

010386 
BALANCE CALl8RATION - All balances are checked dally using In-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerharl 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 NtST test number is 822/260017-98. All analytical Mlances are calibrated every 4 months by Gerhart Scale Cap. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST I NVLAP accredited caiibration lab. The NlST test number Is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the detemlnation of the final densities are calibrated YS 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.: 769543,217365/769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos, 92564,119016,471047 and NlST test report Nos. 811/2t58522,811/2557078, and 236090. 

GLASSWARE CAtl3RATION - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quaMy control of Custom Grade Standards. 

5.0 TRACE METALLIC tMPURlTlES (TM!) DETERMINED BY 1CPhlS AND ICPmOES IN p g h L  
Custom-Grade solutlons are  tested for trace rnetailic Impurities by Axlal 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 ULPA-Fiitered Clean Room, An 
ULPA-Filter is 09.9985% effident for the removal of particles down to 0.3 ym. 

- 0 AI 0.00270 

- FA Sb 0,00201 

- M As T; 0.04022 

- M Ba c 0.04022 

- 0 Be 0.00005 

& 3i c 0.0016i 

- 0 B r: 0,00090 

- M Cd < 0,01207 

- 0 Ca 0,00291 

- M Ce < 0,02011 

c M Cs < 0.00121 

- M Cr < 0.02011 

c 0 co < 0.00110 

- M Cu 0.02413 
M - Checked by ICP-MS 

M Dy g 0.02413 

M Er c 0.02011 

- M Eu < 0.01207 

- 
c 

I M Ed 0.00402 

- M Ga 0.00402 

i Ge 

c M Au c 0.01207 

M Hf 0.00604 

M Ho < 0.00201 

M In 0.04022 

M It < 0.02011 

- 
L 

- 
- 

Fe 

- M La 0.00201 

M Pb c 0.01207 
0 - Checked by ICP-OES 
I 

- 0 Li c 0.00003 

M Lu < 0.00161 

51 Mp 0.00006 

0 Mn < 0.02000 

0 Hg < 0.01100 

. M MO e o.ooao4 

- 
- 
- 
- M Nd c 0.00804 

- 0 Ni 0.05000 

M Nb 0.00201 

- n Os 
- 

M Pd C 0.02011 - 
i P  

- M Pt < 0.00804 

0 K < 0.00170 

I - Spectra1,Intederence 

- M Pr c 0.00121 

- M Re < 0.00402 

M Rh c 0.00402 

M Rb < 0.00402 

- M Ru e 0.008U4 

- M Srn c 0.00402 

M Sc < 0.04022 

M Se c 0.03218 

Q Si < 0.01000 

Ag 0.00804 

- 0 Na 0.00776 

M Sr < 0.00201 

- 0 S 0.07200 

M Ta e 0.02815 

n - Not Checked For 

- 
- 

- 
- 

- 

- 
6.0 INTENDED USE 

for the calibration of analytiwl Instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFM, XRF. and DCP 
For the validation of analytical methods 
For the prepamdon of *working reference samples” 
For interference studies and the determination of corntion ~0effid0ntS 
For detection limit and linearity studles 
For additional intended us@, cantact IV Technical Staff 

1 M Te 0.12066 

- M Tb 0.50121 

M T1 < 0.00402 - 
M Th < 0.00402 - 
- M Tm < 0.00181 

- M Sn < 0.02011 

- M Ti 0.20109 

- M W 0.04022 

- M U c 0.00804 

c M V < 0.00804 

- M Yb 0.00402 

M Y c o.iwa7 

- M Zn 0.04876 

- M Zr 0.02011 

I-.. 

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

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

9.0 HOMOGENEITY - This sdutron was mixed according to procedure IVMPM-OW and is guaranteed to be homogeneous. 

10.0 QUALITY STANDARD DOCUMENTAT1ON 

10.1 I S 0  9001:2000 Quality Management System Registration - QMI Certificate Number O l O l O S  
Recog n ired by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
ArgenUna (IRAM), Australia (QAS), Austria (OaS), Belgium (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), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS}, 
Poland(PCBC), Pwtugal (APCER Singapore {PSB), Stovenla (SIQ), Spaln (AAENOR), Sw!trerland (SQS) 

- Chemical Testing -Accredited APIA Certificate Number 833.W 

10.3 tSOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materlals Production -Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognklon Agmement Partners: 
Australia {NATA), AusMa (BmwA), 6elQiUm (BELTEST) @KO-OBE), Canada (SCC), Chtnese Taipei (CNLA), Czech Republlc 
(NAO). Oenrnark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, lretand (NAB), Italy {SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOMS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain {ENAC), Sweden (SWEDAC), Switzerland (SAS), United Klngdom (UKAS) 
and United States (NVLAP) (IC60 ES) 

10.2 ISOllEC 17025 - 1999 "General R'equirernents for the Competence of Testing and Callbratton" 

10.4 I OCFRSO Appendlx B - Nuclear Regulatory Commisslon - Domestic Licensing of Production and Utilkatlon Facilities 

10.5 1OCFRZl - Nuclear Regulatory Commission - Reporting Defects and Non-Gornpliance 

10.6 M1L-STD45662A (Obsolete10bserved) 



I 1  .O DATE OF CERTIFICATION AND PERIOD OF VALIDFIT 010388 

41.1 IV Shelf Life - The period of time during which the concentration of the ana&te(s) In 8 properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specifled uncertalnty 
range. Shelf life is limited p8marily 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 yeas for S ~ ~ U ~ ~ O R S  packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf Hfe 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 tabs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 20,2003 

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

Certifying Officer: Paul Gaines, Chemist, Senior Technlcai Director 



v e n t u r e s  i v  
lehigh avenue, usa 

e-mail: ivsales@ivstandards.com 
732-9M-1903 

of 
I Inorganic Ventures I IV Labs is an Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

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

OF CRM Custom-Grade Potassium in I (abs) 2.0 

Catalog Number: 
Lot Number: 

0-2, and 
I 1  

Starting Material: 
Starting Material Purity 
Starting Material Lot No 
Matrix: 1.4% (abs) HNO3 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 9930 pglrnL. 

Certified Density: I (measured at 22" C) 

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

Value = 

= of 
= The significant errors. 

(Most are the masurencent, 
weighing, dilution to the fixed reported an 

of 

n 

= 
o-Vn 

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

of the accuracy of this CRM. 

4.0 TO N1ST AND VALUES OBTAINED BY METHODS 
C "Property of the result of a measurement or the value of a standard whereby It can be to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., definition 6.10) 

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

I Assay Method 
ICP Assay NIST SRM Lot Number: 

9 
Gravimetric NIST SRM Number: See 

Assay 

mailto:ivsales@ivstandards.com
http://w.ivstandards.com
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4.2 BALANCE CALl3RATlON - An babflC8S are checked daily using in-house procedure number 6-IMM-002. The weights 

used for testing are annually compared to Gerhart: Scats 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 822260017-98, AH analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NIST test number 1s 8m260017-98. 0 

4.3 THERMOMET€R 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 prooedures outlined by ASTM E77-87 and NET 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,1762401P14452,176240. The 
in-house procedure No. is 2-QC-001.Themometers which are not calibrated vs standard thermometer No. 903-2880 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NIST test repod Nos. 81 11258522,81112557078, and 236090. 

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

5.0 TRACE METALLIC IMPURlTfES (TMf) DEERMINED BY ICPlMS AND ICP-OES IN PghL 
Custom-Grade sdutjons are tested for trace metalllc impuritles by Axial CP-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 UCPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

".+ 0 AI c 0.00090 

- M Sb < 0,00200 

- M As e 0.03999 

- M Bit c 0.03999 

I 0 Be < 0.00020 

- M Bi < 0.00160 

0 €3 0.00060 

,JbJ Cd c 0.01200 

- 0 Ca 0.00075 

- M Ce c 0.02000 

- M cs c: 0.00120 

- M Cr < 0.02000 

- M Co e 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 0.00400 

- M Ga < 0.00400 

- 0 Ge 0.00150 

0 Au < 0.00300 

M Hf C 0.00800 

- M Ho 0.00200 

- M In < 0.03999 

M Ir c 0.02000 

I 

- 
- 

- 
- 0 Fe 0.00212 

- M La < 0.00200 

- M Pb c 0.01200 

0 Li 0.00003 

M Lu < 0.00160 

.". 
- 
9 Mg 0.00100 

0 Mn % 0.00003 

0 Hg 0.01500 

- M MA i 0.00800 

M Nd e 0.00800 

- 0 Ni 0.00230 

M Nb 0.00200 

- n Os 

- M Pd < 0,02000 

0 P < 0.00250 

- M Pt C 0.00800 

- S K  

- 

- 

- 

0 - Checked by ICP-UES t - Spectral Interference 

M Pr < 0.00?20 

- M Re e 0.00400 

M Rh 0.00400 

M Rb 0.49948 

I M Ru < 0.00800 

- M Sm 7 0.00400 

- 

- 
I 

0 sc 0.00002 

0 Se 0.05000 

- 
- 
0 Si < 0.00340 

M Ag 0.00800 

- 0 Na 0.21730 

M Sr c 0.00200 

- Q S 0.07200 

M Ta c; 0.02800 

n - Not Checked For 

- 
- 

- 

I 

- M Te < 0,11998 

M Tb c 0.00120 - 
- M Ti 0.00400 

I M Th c 0.00400 

- M Trn c 0.00160 

- M S n  < 0.02000 

0 Ti < 0.00070 

M W c 0.03999 

M u < 0.00800 

- 
- 
I 

- 0 v 0.00090 

- M Yb < 0.00400 

M Y 0.15998 

0 Zn 0.00050 

- M Zr e 0.02000 

s - Solution Standard Element 

I 

- 

6.0 INTENDED USE 
For the mlibratlon of analytical instruments lnduding but not limlted to the fdlowing: 
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 cwrec8on coefficients 
For detection limlt and linearity studies 
For additional intended uses, contact IV Technical Staff 

7.0 tNSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
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8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 I S 0  9001 :ZOO0 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-W8) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net international Certfficatlon Network: 
Argentina (RAM), Australia {QAS), Austria (c)QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCSC), Portugal (APCER Slngapore (PSB), Slovenla (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 

40.3 ISOllEC Gulde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Productlon - Accredited A2LA Certlfkate Number 883.02 
A2tA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) {BKO-OBG), Canada (SCC), Chinese Taipei (CNtA), Czech Republic 
(NAO), Denmark ( D M ) ,  Flnland {FINAS), France (COFRAC), Gemany (DAR), Hong Kong (HKAS, Ireland (NAB), ltaiy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), me Netherlands (RvA), New Eealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGtAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP} (IC60 €3) 

10.4 lUCFR5O Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

93.2 ISOIIE& j7025 - I999 "General R'equirernents for the Competence of Testing and Calibration" 

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

10.6 Mlt-STD-45662A (Obsolete10bserved) 

11 .O DATE OF CERTlFlCATlON AND PERIOD OF VALIDITY 

11.1 N Shelf Llfe - The period of time during which the concentraUon of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monltored conditions will remaln within the spedfied uncertainty 
range. Shelf life is limited primarily by tFilnsplratlon (loss of water from the solution) and infrequently, by chemical instability. 
Transplration studies (P-SP0?020) of chemically-stable sdufions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene botties. When stored under special conditions 
that minimize mnspiratlon and tnstabillty, the shelf Ilfe can be extended past this Ilrnlt, 

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



12.0 NAMES AND SIGNATURES OF CERTWlNE OFFICERS 010392 
Certificate Prepared By: J o h n  Sbuthers, QA Administcathe Assistant 

Certificate Approved BY: Katalin Le, QC Supervisor 

Certifying officer: Paul Gaines, Chemist, Senior Technical Director 
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1.0 

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

phone: 800-669-6799 732-90't-1900 * fax: 732-901-1903 
e-mail: ivsales@ivs~andards.corn * website: www. ivstandards.com 

cert i fr 'cate  of a n a l y s t s  
Inorganic Ventures 1 N Labs is an S O  Gulda 34-2000 Certiiied Reference Material (CRM) Manufacturer: 
C-e -342. The certficate is designed and the certified value@/ and uncet?ahty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contenrs of ceMkates and labe@), 
EO Guide 34-2000 "Qualrty System Guidelines for the Prodifctim of Reference Ma&&, " and IS0 Guide 35-1989 

"Certification of Reference Materiais - General and Statisical Principles, " 

2.0 

3.0 

L O  

DESCRIPTION OF CRM Custom-Grade 70000 vglml Magneslum In 1.4% (abs) HNOa 

Catalog Number: CGMGlO-t and CGMG10-5 

Starting Material: Mg metal 
lot Number: T-MG03006 

Certified Concentration: 9921 f 20 p g h L  

Certified Density: 1,050 glmL (measured at 22" C) 

Ihe Celtlfied Vaiue Is the instrument analysis value. The following equatlons are used in the calculation of the certified value and 
the uncertalnty: 
Certified Vale (s) = & 

Uncertainty (tl= ~KG,FP 
n 

o-Va 
ion d all significant estinated e m s  

(Most c m n  are the errasfrominstrummtal rnm- 

TRACEABILITY TO NIST AND V 

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

This JV product is Traceable to NIST via direct comparison to NET SRMs. The uncertainties for each certified m k  are 
reported, taking into account the SRM uncertainty error and the measurement, weighlng and volume dilution errors. 

"Property of the result of a rneasurem eby it can be related to stated references, usually 

4.1 Assay Method #1 9998 f 20 pg/ml 

9921 f 20 vghnt 

EDTA NlST SRM 928 Lot Number: 88071 0 

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

http://ivstandards.com


4.2 

4.3 

4.4 

010394 
BALANCE CALlBRATlON - AI1 balancer; are checked daily using in-house procedure nwnber 6-IMM..oo1. The wights 
used for testing are annually m p a r e d  to Gethart Scale Corporatlon's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability nwnbers are 692476 - Class 1 and 692476A - Clams 2. 
The NIST test number I$ 822I2W17-98. All analytical balances are oaltbrated every 4 months by Gerhart Scale Cow. of 
South Amboy. The balances are calibrated with a class 1 andor c b  2 analytical weight set. These weights are tested 
annoally by a NIST I NVLAP accredited calibration lab. The NET test number is 8rU260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final denstties are calibrated v ~ r  standard 
thermometer No. 903-2680 which was certified in accwdance with the procedures wrtlirred by ASTM E7747 and NlST 
Monograph 150 using NET Test Nos. and sld Nos.: ?69543,217368/769543,217368/P14452, t?$2#P%4452,176240. The 
In-house procedure No. is 2-QC-001 . T h e m t e r s  which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564,119016,471 047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

0 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY tCP/MS AND ICP-OES IN VghL 
CuslomGrade sdutions are tested for trace rnetdllc lmpurtties by Axfal ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, Is reparted bdow. Sdutlons tested by ICP-MS were analyzed in an ULPA-Fiftered Clean Room. An 
ULPA-Fiter h 99.9985% efflclent for #e removal of particles down to 0.3 yrn. 

6.0 INTENDED USE 
For the calibration of analykai 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 W i n g  reference samples" 
For interference studies and the determination of conectlon coefflclents 
Far detection limit and linearsty studies 
for addiional intended uaes, contad IV Technical Staff 

M yb 5 0.00409 

- M y < 0.16367 

zn 0.01892 

A Zr 0.02046 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010395 

8.0 
9.0 

10.0 QUALITY STANDARD DUCUMENTATiON 

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

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

10.1 IS0  9001:2000 Quality Management System Registration - QMI Cettificafe Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexiam de Acreditadon, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (RAM), Australia (QAS), Austria (&IS), Belgjurn (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Coiumbja (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (EIOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI1), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), plotway (NCS), 
Poiand PCBC) Portu al (APCER Singapore (PSB) SIovenia (SIQ) Spain (AENOR) Switzerland {SQS) 

-Chemical Testing -Accredited A2L4 Certificate Number 883.01 
10.2 iSClfiE& 17025 - 149f"General kequiremants for ihe Competende of Testing and Calibration 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (Bm&A), 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), Haly (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVUP) (ICBO ES) 

10.4 1OCFRtiO Appendlx 8 - Nuclear Regulatory Commissfon - Domestic Licensing of Production and Utilization Facilities 

10.5 lUCFRZ1 - Nuclear Regulatory Comlssion Reporting Defects and Non-Cornpliance 

10.6 MlLSTD45662A (Ubsolete10bserved) 



$1.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010396 

11.1 W Shelf life - The period of time during which ?he 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 uncertahty 
range. Shelf life Is limited primarliy by transpiration ( b s  of water from the SOIution) etnd infrequently, by chemical instability. 
Transpiration studies (PSPO1020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs jndlcate a CRM 
shM-life of four years for solutions packaged in 5oo-mL low density polyethylene bottles. When stored under special conditions 
that minimize transplratlcn and instability, the shelf life c3n be extended past thls IlmR. 

11.2 Expiratlcn Date - The date after which a CRM should not be used. Routine laboratory use of a CRM incre- transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its usefa life. 
Inorganic Ventures 1 IV Labs concurs wlth state and federal regulatory agencies’ recommendations that sdutbn standards be 
assigned a one-year axpiration date. 

Certification Date: August 28, 2002 

12.0 NAMES AND SIGNATURES OF CER 

Expiration Date: 

I] 1 $2 00’4 

0 - L  w- 

Certificate Prepared By: 

Certifica¶e Approved By: 

Certifying Officer: 
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t.0 

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 732-901-3900 fax: 732-901-7903 
e-mai I: ivsalesQivstandards. corn * we bsite: www. ivstandards. cam 

cer t i f i ca te  of a n a l y s i s  
lnorganic Ventures 1 N Labs is an IS0 Guide 34.2000 Certified Reference Material (CRM) Manuf8cturev: 
Certificate #883-02, The certificate is designed and the certified value(s) and uncertaintY(ies) are 
detemhed in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of cert8cates and labei(s), 

d"0 DESCRtPT1ON OF CRM Custom-Grade 10000 pglmL Sodium in 3.4% (abs) HNOi 

Catalog Number: 

Starting Material: Na2C03 

CGNAl O-1, CGNAZ 0-2, and CGNAIO-5 
Lot Number: T-N A03006 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1O,005 f 7 clg/~L 

1.032 glmL (measured at 22" C) 

The Certified Value is based u 
calculation of the certified vaiu 
(=art#ied Val= 0 = 

Uncertainty (k) = 21h5;nK2 

n 

sfrom indrumntal maswemint, 
and the fixed wrcr reported m the  

The independent samples t-test wa 
confidence interval. Both methods 
confirmation of the accuracy of thls 

TRACEABlLlTY TO NtST A 
0 'Property of the result of a measurement or the value of a standard whereby it &n be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all havlng stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definltion 6.10) 
G This IV product Is Traceabie io NET via direct comparisofl to NlST SRMs. The uncertalnUes for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 10,067 f 75 pgirnL 

assay methods at the 95% 
ertainties. This agreement is a 

INED BY INDEPEffQENT METHODS 

ICP Assay NET SRM 3152a Lot Number: 990907 

Assay Method #2 70,005 k 7 pglmt 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked dally using in-house procedure number 6-IMM-001. The weights 
used for testlng are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards 2nd Technology (NIST). The NIST Traceability numbers are 692476 - Class 'I and 692476A - Class 2. 
Th3 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 andlor class 2 analytical weight set. These weights are tested 
annually by a NIST / NVLAP accredited calibration lab. The NIST 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 accurdance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368~69%3,217368/P14452, 176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers wbich are not callbrated vs standard thermometer No. 903-2680 are 
traceable to NIST ldentificatlon Nos. 92564, ?19016,471047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

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

5.0 TRACE METALLIC IMPURITIES (TMf) DETERMINED BY ICPlMS AND ICP-OES IN pglmL 
Custom-Grade solutlons 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% efficlent for the removal of particles down to 0.3 p. 

- 0 AI < 0.00090 

- M Sb < 0.00208 

- M As c 0.04165 

- M Ba < 0.04165 

- 0 Be < 0.00020 

- M Bi < 0.00167 

- 0 B < 0.00060 

- M Cd 0.01249 

- 0 Ca 0.00tw 

- M Ce c 0.02082 

- M Cs 0.00104 

- M Cr K 0.02082 

- M Co c 0.01249 

- 0 Cu c 0.00340 
M - Checked by ICP-MS 

- M Dy c 0.02499 

- M Er < 0.02082 

- M Eu < 0.01249 

M Gd 0.00417 

1 M Ga < 0.00417 

I 0 Ge < 0.00150 

I 0 Au 0.00300 

- M Hf < 0.00833 

- M Ho < 0.00208 

- M ln < 0.04165 

- M Ir 0.02082 

- 

- 0 Fe c 0.00110 

- M La < 0.00208 

- M Pb < 0.01249 

0 - Checked by ICP-OES 

- 0 Li c: 0.00003 

M Lu < 0.00167 

Q Mg 0.00015 

I 0 Mn c 0.00003 

- 0 Hg < 0.01500 

- M Mo c. 0.00833 

- M Nd < 0.00833 

2 Ni < 0.00230 

M Nb < 0400208 

- 

- 
2 os 
- M Pd < 0.02082 

0 P < 0.04000 

M pt 0.00833 

I 0 K 0.00873 

i - Spectral Interference 

- 

II M Pr c 0.00125 

- M Re < 0.00417 

- M Rh < 0.00417 

- M Rb < 0.00417 

- M Ru c 0.00833 

- M Sm c: 0.00417 

- 0 sc c 0.00002 

- 0 Se < 0.05000 

- 0 si < '  0.00340 

E Ag < 0.00833 

- S Na 

- M Sr 0.00208 

- 0 S C 0.07200 

M Ta < 0.02915 - 
n - Not Checked For 

M le < 0.12494 1 :  M Tb c 0,00125 

~ I M TI < 0,00417 

1 - M Th < 0.00417 

- M Tm 0.00167 

- M Sn < 0,02082 

I 0 Ti .; 0.00070 

a - M W < 0.04165 

' - M U < 0.00833 

- 0 v < 0.00090 

- M Y& c 0.00417 

- M Y < 0.16658 

' - o Zn 0.00130 

- M Zr < 0.02082 

s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments indudhg but not limited to the following: 
ICP-MS, ICP-OES, FAAS, G F M ,  XRF, and DCP 
For the vaiidatlon of analytical methods 
For the preparation of Working reference samples" 
For interference studies and the determination of correction coefflclents 
For detection limit and linearity studies 
For addltimat intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
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8.0 

9.0 

fO.0 QUALITY STANDARD DOCUMENTATlON 

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

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

10.1 IS0 9001:2000 Quality Management System Registration - QM1 Certificate Number 0?0105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Councij of Canada (SCC) 
Dutch Coundl for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Seigium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (iCONTEC), Czech Republic (CQS), Denmark (DS), Flnland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy {CEQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Pdand PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

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

10.4 10CFR50 Appendix 8 - Nuclear Regulatory Commission - Domestic Llcenslng of Production and Utilization Facilities 

10.2 I S O I d  17025 - 1999 "General kquirernents for the Competence of Testing and Calibration" 

10.5 1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlL-STD45662A fObsolete1Ubserved) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11,l IV Shelf M e  - The period 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 witf remain within the specified uncertainty 
range. Shelf life is llrnlted primarily by transpiratlon (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOf020) of chemically-stable solutions performed at inorganic Ventures I IV Labs indicate a CRM 
sheif-life of four years for soiutions packaged in SQD-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this Jirntt. 

11.2 Expiration Date - The date after which a CRM should not be used. Routine IaboratMy use of a CRM increases transpiration 
losses and the chance of contamination which affect the Integrity of the CRM and Hmit Its useful life. 
Inorganic Ventures I tV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
asslgned a one-year expiration date. 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 010400 

46 Certificate Prepared By: Debbie Newman, LlMS Administrator 

JL#L.+- &L. 
Cerflficate Approved BY: Katatln Le, QC Supervisor 

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

195 lehigh avenue, suite 4, lakewood, nj 087ot usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@wstandards.com website: ww.ivstandards.com 

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

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

DESCRIPTION OF CRM Custom-Grade 1000 pglrnl, Lithium in 0.1% (abs) HNQ3 2 .o 

Catalog Number: CGLII-1 and CGLII-5 
w-L102073 Lot Number: 

Starting Materiat: Li2CO3 
Starting Material Purity (Oh}: 99.997165 

Certified Density: I .004 g/mL (measured at 22" C) 

The Certified Value Is based upon the most preuse method used to analyze this CRM. The following equations are used in the 
calcuiatian 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 C M .  

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
Ci "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or internationel standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.20) 
0 This 1V product is Traceable to NtST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty mor and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 995 i 2 pglmL 
ICP Assay NlST SRM 3129a Lot Number: 000505 

Assay Method #2 995 f 6 pglmL 
Gravimetric NlST SRM l o t  Number: See Sec. 4.2 

mailto:ivsales@wstandards.com
http://ww.ivstandards.com


4.2 

4.3 

4.4 

BALANCE CAUBRATION - All balances are checked daily using in-house procedure number 61MM 41LR$#? 
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 Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822Q60017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST / NVIAP accredited calibration lab. The NlST test number is 822260017-98. 

THERMOMETER CALIBfUTION - The thermometers used in the determination of the final densities are cafibrated YS standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 1762401P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceabte to NlST Identification Nos. 92564, 1 t9016,471047 and NtST test report Nos. 81 11258522,811/2557078, and 236090. 

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. 

5.0 TWCE METALLIC LMPURIT1ES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pg1mL 
Custom-Grade solutions are tested fur trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method far each ekment, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI 0.00120 

M Sb 0.00100 

- M As r. 0.01998 

!!! Ba 0.01998 

0 Be 0.00020 

Bi < 0.00080 

- 0 B 0.00020 

M Cd < 0.00599 

9 Ca 5.04050 

M Ce < 0.00999 

!!! CS < 0.00060 

E Cr < 0.00999 

!!!! CO < 0.00599 

P cu 0.00100 
hA - Checked by ICP-MS 

< 0.00080 

0.00650 

0.00006 

< 0.01 500 

0.00400 

< 0.00400 

< 0.00230 

0.00100 

< 0.00999 

0.00250 

C 0.00400 

0.50950 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral Interference 

!!d Te 0.05994 

AA Tb < 0,00060 

A 71 < 0.00200 

&I l-h < 0.00200 

hn Tm 0.00080 

Q Sn c 0.00600 

0 Ti c: o.Oo070 

0 w < 0.00400 

be u 0.00400 

- 0 v o.Oooo9 

M Yb 0.00200 

M y 0,07992 

- 0 Zn 0.00145 

&? Zr < 0.00999 
s - Solution Standard Element 

For the calibration of anaiytical instruments including but not limited to the followlng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
Far the validation of analytical methods 
For the preparation of ”working reference samples” 
For interference studies and the determination of correction coefficients 
For detection limit and llnearlty studies 
For additional intended uses, contact IV Technlcal Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recognized by; 
Registrar Accreditation Board (ANSI-RAB} 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net tnternationai Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (WS), Belgium (Avinter) , Brarii (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel {Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KENIA), Norway (NCS), 
Poiand PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

q0.3 ISOliEC Guide 34 - 2000 "Genera1 Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZIA  Certlffcate Number 883.02 
AZLA 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 (COFRAC), Germany (DAR), Hong Kong (HWS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANL), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (EMAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

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

10.2 ISOllE& 17025 - 1999 "General Requirements forthe Competence of Testing and Calibration" 

10.5 'IOCFR21 - Nuclear Regulatory Commission - Reportlng Defects and Non-Compliance 



11.0 04 

I I .I N Sheif Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally control!& and monitored conditions will remain withln the specifid uncertainty 
range. Shelf life is limited primariiy by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganlc Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mt low density polyethylene bottles. When stored under speciai conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

I 1  -2 Expiration Date - The date after which 8 CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful 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 12, 2003 

Expiration Date: 

013,20r\F\ 

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

Certlficste Approved By: Kataiin Le, QC Supervisor 

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  / @ v  l a b s  

195 Iehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 0 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.co~ 0 website: www.ivstandards.com 

c e r t i f i c a t e  of a n a l y s i s  
I .O Inorganic Ventures I IV 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 label(sj, 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 CRNI Custom-Grade $000 p@mL Barium in 0.4% (ab) HN03 

Certlfiecf Density: 0.999 glmL (measured at 22" C) 

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

Uncertainty (t) 

n x, = iWwiclual results 
n =  nWd-ts 
Ei = fhs sumnatm d all dgdfkant estiwsrted errors. 
(Most c o m n  a r e t b  errorsfromMrurrental meawrewent, 
wighlng, dilutionto vdm, a d  the fixed error rEyIoTted on t hs 
NfsT SM cerWlcate of wljsls-) 

mi" 

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. 

TRACEA31LITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
e "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 'I 993, definition 6.1 0) 
E rhis IV product is Traceable to NlST via direct comparison to NET SRMs. The uncertainties for each ceflified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution srrors. 

4.0 

4.1 Assay Mesthod #I 998f 4pg/mL 
ICP Assay NlST SRM 3 1 W  tot Number: 992907 

Assay Method #2 1001 f 1 pglrnL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily uslng in-house procedure number 6-IMMaOl. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 82226001 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 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. 

ftlERMOMET€R 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 outilned by ASTM E77-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564, 119016,471047 and NlSTtesst report Nos. 811/258522, 81 1/2557078, and 236090. 

a 
4.3 

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

5,O TRACE METALLIC IMPURITIES (TM1) DETERMINED BY ICPIMS AND tCP-OES IN C J ~ ~ L  
Custom-Grade solutions are tested for trace metallic irnpufities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported bdow. 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 pin. 

0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For 

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

a &? u < 0.00423 

!?d v .e 0.00423 



7.0 W 3 T W J " 0 N S ;  FOR THE CORRECT USE OF THIS REFERENCE MATERWL 0 10 4 o7 

8,O 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

H&!!ARDOU$ INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

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

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entldad Mexicana de Acreditadon, a.c.(EMA) 
Members of IQ..N.et@rnatianal Certlficatlon Netwoa: 
Argentina (RAM). Australia (QAS), Austria (OW), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSAUA), Netherlands (KEMA), Norway (NCS), 
Poiand(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A 2 U  Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2lA Certificate Number 863.02 
APIA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BrnwA), Belgium (BELTES) (BKO-OB€), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (OANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA}, 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Klngdbrn (UKAS) 
and United States ( N W )  (IC60 ES) 

10.4 lOGFR60 Appendix 8 - Nuclear Regulatory Commhlon - Domestic Llcenslng of Production and Utillzatlon Factlrtles 

10.2 1SOIIEC 17025 - I999 "General kequirernsnts for the Competence of Testing and Calibration" 

10.5 ¶OCFRPl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MI L-STD4662A (ObsoletelObserved) 



I 1  ,O DATE OF CERTIFICATION AND PERiOO OF VALIDITY 010408 

11.1 N Shalf 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 monkored conditlons will remain wlthin the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chernically-stable solutions performed at Inorganic Ventures / IV labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-rnL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and Instability, €he shelf life c8n be extended past this limit. 

I I .2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect Ote 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 expiretkm date. 

Certification Date: July 28, 2003 

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

Certlncate ‘4JPmVd BY: Katalin Le, QC Supervisor 

Certlfylng officer: Paul Gaines, Chemist, Senior Technical Director 



010409 
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: ivsalesQivstandards.com website: www.ivstandards.com 

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

1.0 Inorganic Ventures I iV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate 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), I S 0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-9 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade I000 pglmL Beryiiiurn in 2% tabs) MN03 2.0 

Catalog Number: 

Starting Material: Be(00CCH3)Z 
Starting Material Purity (%): gg.ggg8g7 

CG8EZ-1, CGBEI-2, and CGBEI-5 
Lot Number: W-BE01104 

Certified Density: 1.023 g/mL (measured at 22" C) 

T h e  Certified Vaiue 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 t h e  uncertainty: 

artified V a h  0 = a= ma 

n = nwber af mawwents 
8$ = i h e  sumratlon cf all sigtwrrcant &rrated errors 
(Most c m  a@ the errcrsfrminSfrwrentai masurewent, 
weighing, ciiRJtlonto voktrre, and thefixed arcr reported ont he 
NET SRM certificate of ma&&) 

n xi = individual rasults 

min 
Uncartairrty (5) = 2 f h - s - s E  

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

4. i Assay Method #I 1007 f 4 y g I m l  
ICP Assay NET SRM 310% Lot Number: 892707 

Assay Method #2 I002 pg/mL 
Gravimetric NIST SRM Lot Number: See Sec. 4.2 

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


010410 
4.2 

4.3 

4.4 

BALANCE CALIBRATION - Ail balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the Nationaf 
Institute of Standards and Technology (NIST). The N E T  Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 82826001 7-98. All analytical balances are calibrated every 4 months by Gemart Sale Cop. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab. The NET 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 NIST 
Monograph 150 using NlSf Test Nos. and Std Nos.: 769543, 21 7368/769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometer$ which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564,119016,471047 and NIST test report Nos. 81 t/258522, 811/2557078, and 236090 

0 

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

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

0 - Checked by ICP-OES i - Spectral Interference 

- M v 0.00435 

!!!! Yb < 0.00218 

- M y 0,08699 

!!!! Zn 0.04350 

&! Zr < 0.01087 
s - Solution Standard Element 

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

7.0 INSTRUCTiONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 



8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for infor&il&!i& ik CRM. 
HOMOGENEITY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous, 

10.9 IS0 9001:ZOOO Quality Managsment System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAE?) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net internationat Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (6QS),  Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFACI), Germany (DQS), Greece (€LOT). 
Hungary (MSTT), Ireland (NSAI), Israel (Sit), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Potand(PCBC), Portu al (APCER), Singapore (PSe), Slovenia (SIQ), Spain (AENOR), Swjtzerland (SQS) 

- Chernlcal Testlng - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
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 (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-StNGlAS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 1 OCFRSO Appendix B - Nuclear Regulatory Cornmission - Domestic Licensing of Productlon and Utilization Facilities 

10.2 ISQllEC 17025 - f99f"General Requirements for the Competence of Testrng and Calibration" 

10.5 IOCFR.21 - Nuclear Regulatory Commission - Reporting Defects and Nan-Compliance 

10.6 MIFSTO45662A (Obsolete/Observed) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALfDlTY 

1 I .I IV Shelf Life - The period of time during which the concentration of the anatyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemic81 instability. 
Transpiration studies (P-SPOI 020) of chernically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instabitity, the shelf life can be extended past this fimit. 

1 I .2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the Integrity of the CRM 2nd 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 
Expiration Date: 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 010412 
Certificate Prepared By: Debbie Newman, Production Manager 

Certificate Approved By: Katalin Le, QC Manager 

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

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

e-mail: ivsales@ivstandatds.com website: www.ivstandards.com 
phone: 800-669-6799 732-9~-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 I OUO pgIrnL Chr~rniurn'~ in t .4% WNO, (absl 
Catalog Number: CGCR(3)1-1, CECRt3)l-2 and CGCR(311-5 

CERTIFIED CONCENTRATION: 995 -C 3 pglrnt 
The Certified Value is the instrument analysis value. The fallowing equations are used in the calculation of the certified value and 
the uncertainty: 

Certified Value ( R )  = x 
n 

(R) = mean xi =. individual results n = number of measurements LS, = The summation of all significant 
estimated errors. 

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

Cslcdeted Value: 1002 PglrnL 
Method: Calculated, based on starting material. 

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 pm. 

- Q AI 
- M Sb - M As 
- M Ba 
- M Be 

I M B  - M Cd 

I M Ce 
I M Cs 

- M 3 i  

- 0 Ce 

g Cr 
* 0 co - M Cu 

0.0028 
<0.000050 

c 0.0010 
<0.0010 
<0.000060 
< 0.000040 

O.OO70 
<0.00030 

0.001 1 
< 0 000 50 
< 0.000030 

co.10 
< 0.00060 

E DY 
- M Er 
- M Eu 
- M Gd 
- M Ga 
M Ge - 
c M Au 
M nr 
M Ho 
- 0 In 
- M Ir 
- 0 Fe - M La - M P b  

<0.00060 
< 0.00050 
< 0.00030 
< 0.000 1 0 
0.00070 

< O.OO06O 
<0.00030 
<0.00020 

< O.OOOO5Q 
<0.10 
< 0.00050 
co.10 
< 0.000050 
0.00039 

<0.0010 
<0.000040 
CO.Ol# 
<0.050 
e0.10 
<0.00020 
<0.00020 
co.10 
<0.000050 

<0.00050 

<0.00020 

< 0.000030 
0.0001 0 

< 0.0001 0 
0.0066 
0.01 7 

< 0.0001 0 
<0.0010 

co.10 
0.00070 
0.016 

CI 0 0 000 50 

<0.00070 

- M Te 
I M Tb 
- M TI 
- # Th 
- N Trn 
- M Sn 
M Ti - M W  
- 
- M U  
j v  
M Yb - M Y  

- M Zr 
I o z n  

<0.0030 
< 0.000030 
<0.00010 
<0.00010 
< O1OOOO40 
<0.00050 
<0.0060 
~0.0010 
<0.00020 

~0.00010 
<0.0040 
<0.10 
< 0.00050 

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

ANALYZED DENSlTY OF SOLUTlON (measured at 22°C): 1.010 g/mL 
QA:USL nm.-ans 

Quality Assurance Menager 

(over) 

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


e QUALITY STANDARD. DOCUMENTAT!= 

1. IS0  9001 :ZOO0 QMI Registered Quality System (Certificate Number 0104 05) 

Members of IQ Ne? : Argentina (IRAMI, Australia (QAS), Austria cbQSl, Belgium 
(Avinter) , Brazil [FCAVI, Canada {QMlf, Hong Kong OQKQAA), Columbia (ICONTEC}, Czech 
Republic {CQS], Denmark (DS), Finland {SFS), France (AFAQI, Germany (DQS). Greece (ELOT), Hungary (MSZTL k&md {NSAI), 
Israel (SII), Italy (CiSQ), Japan IJQAI, Korea (KSA-QAI, Netherlands WEMA), Norway (NCS), Pofand(PCBC1, Portugal (APCER). 
Singapore (PSB), Slovenia (SKU, Spain (AUUOR), Switzerland (SaW 

2. 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited AZLA Certificate 883 .Q2 
ISO/IEC17025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2lA Certificate 883.01 

1 OCFRSO Appendix €3 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

4. MIL-STD-45 662A 
5. 
6. 

STABILITY/ EXPIRATION DOCUMENTATION 

Shelf Life - The length of time that a oroperlv stored and pack~aged standard will remain within the 
smcified 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. 

Y Expiration Date - The date after whicb a standard solution should n,ot 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 pm filter and in-house procedure 

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

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

BALANCE CALIBRATION 
All balances are checked daily using in-house procedure number 6-IMM-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 4283596 and 454878. 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 NlST I NVtAP accredited calibration lab. 
The NlST test number is 822/260017-8. 

THERMOMETER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST Monograph 150 using NIST 
Test Nos. and Std Nos.: 769543, 21 7368/?69543, 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 Identification Nos. 92564, 119016, 471047 and NlST test  report Nos. 811/258522, 811/2557078, and 
236090. 

TECHNlCAt SUPPORT 
All customers ate encouraged to contact us for technical support for the proper use of our products. 

TEL 1-800-56943799 INT'L 1-732-901 -1 900 FAX 1-732-901-1 903 E-MAIL IVtech@ivstandards.com 

-2- 

mailto:IVtech@ivstandards.com


010415 
i n o r g a n i c  v e n t u r e s  i 7v Dabs 

195 lehigh avenue, suite 4, lakewood, nj 08703 usa 
phone: 800-669-6799 732-901-1900 fax: 732-9Ol-1903 

e-mail: ivsa~es@ivstandards.com we bsite: www.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1 ,O Inorganic Ventures I 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), \SO Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and I S 0  Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pglml Copper in 2% (abs) HNOJ 

Catalog Number: 

Starting Material: Cu shot 
Starting Material Purity (%I: 99.999437 

CGCUA-I, CGCU1-2, and CGCUI-5 
Lot Number: WwCUQ2064 

Certified Concentration: 1005 f 2 pg/mL 

Certified Density: 1.014 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: 
mritratUe(t=8= (Q= m 

n xI = indildual resut& 
n =  nurrberdmeaswements 
I$ = The $urnration d all dgndicant eslirrrrted errors. 
(Most c m  am the errasfrominstrmntal m e a r m  
weighing, dlutlon to vdum, md the fixed B~CT reported ont he 
MET SFM cwttfkate of matjss.) 

Uncertainty (2) 

W R  

The independent samples t-test was used to determine if there is agreeFnt 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 
conflrrnation of the accuracy of ttri CRM. 

TRACEASILlTY 70 NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
a "Property of the result of a measurement or the value of a standard whereby it can be rejated to stated references, usually 
national or international standards, through an unbroken chain of comparisons ail having stated uncertainties." ( IS0  VIM, 2nd 
ed., 1993, definition 8.10) 
c! This IV product is Traceable to NlST via direct comparison to NIS? SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and vdume dilution errors. 

4.1 Assay Method #I 1005 f 2 pglmL 
ICP Assay NlST SRM 31 14 Lot Number: 891811 

1005 f 2 pglml 
EDTA NlST SRM 928 tot Number: 880710 

4.0 

Assay Method #2 

http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - A! balances are checked daily uslng in-house procedure number 6-1MM-001. The wet@& 

used for testing are annuaiiy compared to Gerhart Scale Corporatioo’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 8221260017-98. All analytical balances 8re calibrated every 4 months by Gerhart Scale Cap. of 
Swth Amboy. The balances are calibrated With 8 dass 1 andlor daS  2 analytical weight set. These weights are tested 
annually by a NtST I NVLAP accredited callbratian lab. The NET test number is 822/260017-98. 

THERMOMETER CAtlBRATION - 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 E7787 and NIST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217366~69543,2173681P14452,176240/P14452,178240. 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 NET test report Nos. 851/258522,811/2557078, and 236090. 

4.3 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERNHNED BY fCPIMS 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 sensitbe 
mthocl far each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partldes down to 0.3 pm. 

- 0 At < 0.00090 

- M Sb q 0.00252 

I M As < 0.05045 

- M t3a 0.05045 

- M Be < 0.00252 

- M Bi 0.00202 

- M B < 0.35312 

- M Cd < 0.01513 

1 0 Ca 0.00011 

- M Ce c 0.02522 

- M Cs < 0.00151 

- M Cr 0.02522 

- M Co < 0.01513 

Dy r. 0,03027 

- M Er < 0.02522 

I M Eu 0.01513 

- M Gd 0.00504 

- Dul Ga < 0.00504 

- M Ge 0.03027 

- M Au 0.01513 

- M Hf < 0.01009 

- M Ho 0,00252 

- M In < 0.05045 

M Ir 0.02522 

- 0 Fe 0.00054 

- M La C 0,00252 

0 ti < 0.00002 

M Lu 0.00202 

- 
- 
0 Mg 0.00001 

M Mn < 0.02018 

9 Hg c 0.01500 
- 

- M Mo C 0.01009 

M Nd 0.01009 

M Ni < 0.04036 

- M Nb < 0.00252 

- 
d 

g os 
c M Pd < 0.02522 

0 P c 0.00260 

M Pt < 0.01009 
c 

- 

- M Pr 0.00151 

M Re < 0.00504 

M Rh 0.00504 

M Rb c 0.00504 

c M Ru < 0.01009 

- M Sm c 0.00504 

- M Sc < 0.05045 

M Se < 0.04036 

- 0 Si e 0.00340 

M Ag c 0.01009 

- 
- 
- 

- 

- 
0 Na 0.00044 

M Sr e 0.00252 

I 

I 

l n S  - 

M Te < 0.15134 

M Tb < 0.00151 

M Ti < 0.00504 

M Th 0.00504 

- 
- 

- M Tm < 0.00202 

0 Sn 0.00439 

M Ti < 0.25223 

M W C 0,05045 

M U C 0.01009 

0 V < 0.00300 

I M Yb c 0.00504 

M Y 0.20178 

M Zn < 0.10089 

- 
I 

- 
- 

- 
- 

s cu - M Pb 0.00050 d 0 K c 0,00180 c M Ta < 0.03531 I M Zr < 0.02522 
0 - Checked by ICP-OES i - Spectral Interference M - Checked by ICP-MS n - Not Checked For s - Sdution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not Ilmited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical m e W s  
For the preparation of Working reference smpW 
For interference studies and the determination of correction mfidents 
For detecum limit and finearity studies 
For additional intended uses, contact 1V Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010417 

8.0 
9.0 

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

HOMOGENEITY - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 

90.0 QUALITY STANDARD DOCUMENTATION 

foot (SO 9001:2000 Quality Management System Registration - QNlf Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditaclon, a.c.(EMA) 
Members of lQ Net International Certificatlon Network: 
Argentina (IRAM), Australia (QAS), Austria (UQS), Belgium (Avinter) , f3razll (FCAV), Canada (QMI), Hong Kong (HKQAA). 
Cdumbta (ICOFITEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary {MSZT), Ireland (NSAI), Israel (SII), Italy [QSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC I Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing -Accredited A2LA Certfffcate Number 883.01 

10.3 ISOIIEC Guide 34 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
MU4 Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chtnese Taipei (CNLA), Czech Republlc 
(NAO), Denmark (DANAK), Finland (FINAS). France (COFRAC), Germany (DAR), Hong 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 (UKAS) 
and United States (NVW) (ICBC? ES) 

10.2' Isond 17024 - W9f"General kequtrernents for the Competence of Testing and Calibration" 

10.4 f OCF RSO Appendix 6 - Nuclear Regulatory Commission 
Domestic Licensing of Production and Wtillzation Facilities 

t0.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD4566ZA (ObsolddObserved) 



010418 I ‘I .O DATE OF CERTIFICATION AND PERIOD OF YALlDlTY 

11.1 N Shew Life - The period of time during which he 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 lirnlted primarily by transpiration (loss of water from the sdution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable sotutions performed at inorganlc Ventures / iV tabs indlcate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize ttanspkation and instability, the shelf Me can be extended past this limlt. 

112 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 integrity of the CRM and limit its useful life. 
Inorganic Ventures I (V Labs concurs with state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Expiration Date: 

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

w m + A + - -  di- 
bfilflcate Approved BY; Katalln Le, QC Supervisor 

GertWying Officer: Paul Gaines, Chemist, Senior Technical Director 



01041.9 
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.ivstmdards.com 

cer t i f i ca te  of a n a l y s i s  
1.0 

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 vatue(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 - Genera! and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 )rg/mL Nicker in 3.4% (ah) H N 0 3  

Catalog Number: 
Lot Number: 
Starting Material: Ni pieces 
Starting Material Purity (%): 99.999371 

CGNII-I, CGNII-2, and CGNH-5 
W-N102030 

Starting Material Lot No LOGLO2 
Matrix: 1.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Density: 1.01 1 g/mt (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
C!8rtifted V a b  #I = a= mal 

n = nurber of measuremnts 
a$ = The swmatbn d all significant esZirmted emrs 
(Most conmwl amthe ertorsfromtnstrmal mewsmnt, 
weighing, &Mion to volumr, imd the fixed ur(x reported on t he 
MtFir ERd cartirkate d mabas.) 

n x1= mjduEtl readts 

(riP 
Uncertainty (k) = 2 i Ie~3 ,Y~~  

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

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
Ci 'Property of the result of a measurement or the value of a standard whereby il 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 NtST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measuremsnt, weighing and volume dilution errors. 

4.1 Asmy Methad #I 999* 5pglmL 

1002 f 2 pgImL 
ICP Assay NlST SRM 31 36 Lot Number: 00061 2 

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

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


010420 
4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily ushg 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 Naf ia l  
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 69247644 - Class 2. 
The NET test number b 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Carp. a f  
South Amboy. The balances are calibrated with a class 1 andor class 2 analykal weight set. These weights are'tested 
annually by a MIST ! NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBWTION - The thermometers used in the determination of the final densities ace calibrated vs standard 
thermometer No. 903-2680 which was certified in amdance with the procedures outlined by ASTM €7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368~69543,217368/P14452, f76240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 t/258522,811/2557078, and 236090. 

GLASSWARE CALlSRATiOpl - in-house procedure 34C-002 is used to calibrate all Class A Glassware used in the 
manufacture and qualjty control of Custom Grade Standards. 

5.0 TRACE METALLIC WIPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN VglmL 
Custorn-Grade solutions are tested for trace metallic impurities by Axial ICPdES and ICP-MS. The result from the most sensitive 
method for each element, is reponed below, Solutions tested by ICP-MS were analyzed in an UtPA-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 < 0.00329 

!!!! Re < 0.01096 

M Rh < 0.01096 

M Rb c o.oi096 

< 0.Q2192 

M Sm < 0.01096 

!d SC 0.10962 

0 S9 < 0.01877 

P si 0.00188 

M AS 0.02192 

- 0 Na 0.00102 

h!? Sr < 0,00548 

p s 0.07820 

kB Ta < 0.07674 
n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical Rstnrments 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 CWFIciei'its 
For detection limit and linearity studies 
Far additional intended uses, contad IV Technical Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, aml DCP 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

- M Te < 0.32886 

b!! Tb 0.00329 

M < 0,0f#96 

M Th c 0.01096 

k! Tm < 0.00439 

M Sn < 0.05481 

k! Ti < 0.54811 

M w < 0.10962 

!!d u < 0.02192 

!!d v < 0.02192 

h!! Yb 0.01096 

!Y y < 0.43849 

- M Zn 0.00189 

M < 0.05481 
s - Solution Standard Element 



010421 
8.0 HAZARDOUS INFORMATION - Piease refer to the endosed 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 DOCUMENTA7ION m 10.1 IS0 9001:2000 Quality Management System Registdon - QMI Certificate Numbor 010105 
Recognized by: 
Registrar Accredaation Board (ANSI-RAD) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicma de Acreditacion, a.c.(EMA) 
Members of JQ Net International Certificati- r :  
Argentina (IRAM), Australia (QAS), Austria ( b Q S ) ,  Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), DenmaFk (OS), Finland (SFS), France (AFAQ), Germany (DQS), Gmce (ELOT), 
Hungary (MSZT), Ireland (N SAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCf3C), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 
10.2 ISOI Id  17025 - 1999 "Genetit1 Requirements for the Competence of Testing and Calibration" 

10.3 ISOAEC Guide 34 - 2000 "General Requlrernents for the Competence of Reference Materlal Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipel (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JMIA), Republic of Korea (KOCAS), The Netherlands (RvA), New Zeaknd ( I A N E ) ,  Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVlAP) (ICBO ES) 

f0.4 10CFR50 Appendix 6 - Nuclear Rejjuktory Commission - Domestic Licensing of Production and Utilization FacilltOes 

10.5 IOCFRSI - Nuclear Regulatory Commission a Reporting Defects and Non-Compiiance 

10.6 N(JL-STD4S882A (ObsoletdObserved) 

I3 .U DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .l IV Shelf L€fw - The period of time during which the concentration of the analyte(8) in a properly padcaged, 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 chernlcal instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures 1 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 limit. 

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 affed 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: July 23, 2003 
Expiration Date: 



010422 
42.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



010423 
I n o r g a n i c  v e n t u r e s  / iv l a b s  

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

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

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 M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materiais - 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 1000 pglmL Cadmium In 2% (abs) HNO3 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used In the 
calculakn of the certified value and the unmrtalntY: 
Certfied Vake 0 = (Q= m382 

n = mmber of mammnts 
83 = The w m b n  d dl sign#icarrt estirrated erms 
(Most c m n  areths masfrmlnstrmntal measuem, 
wlghinp, dllutiontovofum, mdthafixsderrorreportedonthe 
PHST !3M cwtiflcate d aatfas.) 

n XI = individud re3Jits 

#" 
urnminty (21 = j r c e r ~ , m =  

The independent samples t-test was used ta determine If ttrere is agreement between the above assay methods at the 95% 
confidence interval. Both methods were compared and showed agreement within the st8ted uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACEAElltirY TO NIST AND VALUES OBTAINED ]BY INDEPENDENT METHODS 
ci "Property of the result of a measuRmnt  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) 
Cr This IV product is Traceable to NIST vla direct comparison to NlST SRMs. The uncertalntles for each certified value are 
reported, taking into account the SRM uncertainty error and h e  measurement, weighing and volume dilutlon w m .  
4.1 Assay Method #I 1007 f 2 pg1mL 

EDTA NIST SRM 928 Lot Number: 880730 

1005 .f 5 pglrnt 
ICP Assay NlST SRM 3108 Lot Number: 890312 

4.0 

A = ~ Y  Method #2 

http://ivsales8ivstandards.com
http://www.ivstrndards.com


010424 
4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using In-house procedure number BJMM-001. The weights 
used for testing are annually compared to Gerhatt Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The N1ST Traceability numbers ace 692476 - Class I and 692476A - Class 2. 
The NIST test number Is 822/2600.17-98. All analytical tralances are calibrated every 4 months by Gerhart Scale Cap. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analflcal weight set, These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NIST test number is 82Z260017-98. 

THERMOMETER CALt8RATION - The thermometers used in the determination of the final denWes are calibrated vs standard 
t h e m e t e r  No. 903-2680 which was certified in accordance with the procedures outlined by ASTM 57-87 and NlST 
Monograph 150 using NIS? 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, 92554,119016,471047 and NIST test report N o s .  81 1/258522,811/2557078, and 236090. 

0 

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

5.0 TRACE METALLIC IMPURfTIES (TMI) DETERMlNED BY ICPIMS AND lCP-UES IN p g h L  
Custom-Grade solutions are tested for trace metallic irnpuritles by Axlai ICP-OES and ICP-MS. The result from the most senslttve 
method for each element, is reported below. Solutions tested by 1CP-MS were analyzed In an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 prn. 

- 0 Ai 0.00090 

+u. M Sb 0.00039 

c M AS 0.01985 

- M Ba 0.01985 

M Be < 0.00099 

- M Bi < 0.00079 

0 B 0.00900 

5 Cd 

- 0 Ca 0.00378 

- M Ce c: 0.00993 

c M Cs < 0.00060 

- M Cr c 0.00993 

- M Co e 0.00596 

- M Cu < 0.07191 

M - Checked by ICP-MS 

M Dy =2 0.01191 

M Er c 0.00993 

M Eu < 0.00596 

M Gd c 0,00199 

- M Ea 0.00199 

- M Ge < 0.0.1191 

I M Au 0.00596 

M Hf e 0.00397 

.... 

- 
+ rv# Ho 0.00099 

- 0 In c 0.00200 

- M Ir < 0.00993 

0 Fe < 0.00110 

M La 0.00099 

I M Pb 0.00590 

- 
- 

Q Li c 0.00002 

- M Lu < 0,00079 

0 Mg O.ooOo2 

- M Mn < 0.00794 

0 Hg 0.01200 

- M Mo x 0.00397 

- M Nd < 0,00397 

- 0 Ni 0.00300 

hJ Nb < 0,00099 

- n Os 

* - M Pd 0.00691 

c 0 P < 0.00300 

- M Pt 0.00397 

- Q K 0.00015 
0 - Checked by ICP-OES I - Spectral Interference 

- M Pr < 0.00060 

M Re < 0.00199 

M Rh < 0.00199 

- 
- 
- M Rb < 0.00199 

M Ru 0.00397 

Sm < 0.00199 

- M Sc < 0.0.2985 

- M Se < 0.01588 

2 Si c 0.00340 

&J Ag c 0.00397 

- M Na < 0.19849 

- M Sr 0.00099 

- 0 S < 0.03000 

M Ta < 0.01389 
n - Not Checked For 

6.0 lNTENDED USE 
For the calibration of analytical instruments induding but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
Fw the validatton of analytical methods 
For the prepamdon of Working reference samples' 
For interference studies and the deterrninatlon of correctlon coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

0 Te < 0.00700 

M Tb 0.00060 

M TI 0.00199 

M Th 5 0.00199 

- M Tm 0.00079 

- M Sn < 0.00993 

M Ti 0.09925 

M W < O.Of985 

- 
- 
- 

- 
- 
I M U < 0.00397 

1 V 0.00397 

M Yb .: 0.00199 

- M Y e 0.07940 

I Q Zn 0.00040 

I -  

- M Zr C 0.00993 

8 - Sdutfon Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THE REFERENCE MATERIALO 1 0 4 2 5 

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 solutlon was mixed according to procedure IV-MPM-004 and Is guaranteed to be homogeneous. 

10.9 IS0 9001;2000 Quallty Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Caundt of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
EntMsd Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net hternational Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (bas), Belgium (Avinter) , Brazll (FCAV), Canada (QMl), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic {CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), ltaly (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (EM), Norway (NCS), 
Pdand(PC6C Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland {SQS) 

- Chemical Testlng -Accredited A2LA Certificate Number 883.01 
10.2 ISOBEC 17028 - 199B "General dequlrements for the Competence of Testing and Calibration" 

10.3 ISOI1EC Guide 34 - 2000 "General Requlrementa for the Competence of Refemnce Material Produeem" - Reference Mate13818 Production -Accredited A2LA Certificate Number 883.02 
AZlA Mutual Recognition Agreement Partners: 
Australla (NATA), Austrla (BrnwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy {SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden {SWEDAC), Switzerland (SAS), Unlted Kingdom (WKAS) 
and United States (NVLAP) (ICSO ES) 

- Domestic Licensing of Production and Utilization Facilltles 
10.4 1OCFRSO Appendlx 8 - Nuclear Regulatory Commission 

q0.5 fOCFR21 - ff udear Regulatory Commlssion - Reporting Defects end Non-Compliancg 

10.6 MIL-STD45662A {ObsoletelObserved) 



'L1.0 DATE OF CERTFtCATION AND PERIOD OF VALIDITY 010426 

11.1 N Shelf Life -The period of tlme during which the concentration d h  analyte(s) in a properly packaged, unopened, and 
UnUS8d standard stored under envlronrnentaily 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-SPOf020) of chemically-stable sotutians performed at Inorganic Ventures I 1V Labs indicate a CRM 
shelf-life of four years for solutions padtaged in 500-mL law density polyethylene bottles, Wen stwed under speaal cunditions 
that minimize transplraion and instability, the shelf life can be extended past this IiWt 

3 1  "2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the Integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: April 24,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING UFFlCERS 
Certificate Prepared By; JoAnn Struthers, Q A  Administrative Assistant 

Certifylng Offlcer: Paul Gaines, Chemist, Senior Technical Director 



010427 
I n o r g a n i c  v e n t u r e s  X i v  l a b s  

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

e-mail: iusales@ivstandards.com website: ww.ivstandards.com 

cer t i f i ca te  o f  a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate ##883-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisid Principles." 

DESCRIPTION OF CRM Custom-Grade I000 p g h l  Cobalt in 2% (abs) HNOj 

Certsfied Density: 1 .Ole 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 certifkd value and the uncertainty: 
(=ertNiedValtla ($ (Q= mal 

n xI = indkihl w a s  
n = nuwber af mmmnts 
W = The sumrwtion d all Sigrrificant esthvted 8rm8 
(hbt  c m  are the morsfrominstrwrerrtal mmrmnt, 
weighing, dikrtlonto v o l m ,  a d  the fixed errcr reported on t he 
N W  ER.4 certif kate ad aatygs.) 

Uncertainty (k) = 2 I h ~ s ~ M ~ ~  
tom 

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 .  

TRACEABlLmY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby if G C + ~  be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via dired comparison to NIST SRMs. The uncertalnties for each certifjed value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and vokme diiutlon errors, 

4.1 Assay Method #I 998 f 4 pg/mL 

1002 f: 3 yglml 

ICP A s s a y  NlST SRM 3181 Lot Number: 000630 

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

mailto:iusales@ivstandards.com
http://ww.ivstandards.com


4.2 BALANCE CALlBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annualiy compared to Gerhart Scale Corporation's master weights and are tracesble to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476.4 -Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Arnboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annuaijy by a NlST / NVMP accredited calibration leb. The NET test number is 822/260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densRis 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 NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P~4452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-UOf.Thermornet6rs which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 1 19OAS,471047 and NlST test report Nos. 81 1 /258522,81 lD557075, and 236090. 

4.4 GLASSWARE CAUBRATION - In-house procedure 3UC-002 1s used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMt) DETERMINED BY ICPIMS AND ICP-OES IN iJglmL 
Custom-Grade solutions are tested for tram metallic impurities by Axial ICP-OES and ICP-NIS. The result from the most sensitive 
method f o r  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 urn. 

- 0 0.00025 

M 0.00202 

0 As < 0.1ooOo 

!!d Ba 0.04032 

Y Be 0.00202 

M Bi < 0.00161 

0 B 0.04000 

M Cd 0.01210 

- 0 0.00325 

M ce  0.02016 

nn cs 0.00121 

M Cr c 0.02016 

s co 

h!! CU < 0.02419 
M - Checked by ICP-MS 

M Pr 0.00121 

M Re 0.00403 

!!!! Rh < 0.00403 

!d Rb 0.00403 

Ru < 0.00807 

Sm < 0.00403 

1? SC 0.04032 

!!d Se 0.03226 

0 si < 0.00400 

!!! A% < 0.00807 

- 0 Na 0.00138 

M Sr e 0.00202 

n S  

!!!! Ta < 0.02823 
n - Not Checked For 

&! Te 0.12097 

!!!I 7-b e 0.00121 

!!!! < 0.00403 

!i? Th < 0.00403 

M Tin < 0.00161 

!d Sn 0.02016 

Ti < 0.20162 

!!! w < 0.04032 

M u < 0.00807 

!!!! v < 0.00807 

hn 'fb < 0.00403 

M Y 0.16129 

M Zn < 0.08065 

!!d zr < 0.02016 

s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the folbwing: 
ICP-MS, ICP-OES, FAAS, GFM, XRF, and OCP 
For the valldation of analytical methods 
For the preparation of 'working reference samples" 
For interference studies and the detenlnstion of correction caefkknts 
For detection limit and linearity studies 
For addltionat intended uses, contact IV Technical Staff 



010429 
8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

40.0 QUALITY STANDARD DOCUMENTATION 

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

10.1 tSO 9001 :2000 Quality Management System Registration - QMl Certificate Number 0401 OS 
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 N e t  1-rnationai Certification Network: 
Argentina (RAM), Australia (QAS), Austria (C)QS), Belgium (Avinter} Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Coluhbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France {AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAt), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEN), Noway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSE), Slovenia (SiQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testlng - Accredited APLA Certtflcate Number 883.01 

10.3 ISOflEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A 2 l A  Mutual Recognlflon 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 (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugai (IPQ), Singapore (SAC-SINGUS), Spain (ENAC). Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

- Domestic Licensing of Production and Utilization Facilities 

10.2 ISOIId 17025 - 1999 "General Requirements for the Competence of Testing and Catibration" 

10.4 10CFR50 Appendix B - Nuclear Regulatory Commission 

10.5 IOCFRZI - Nuclear Regutatory Commission - Reparting Oefects and Non-Cornpliance 

10.6 MILSTD45662A (Obsolete10bserved) 

I 1.0 DATE OF CERTlFlCATlON AND PERIOD OF VALIDiTY 

14.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) io a properiy packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable sohtlons performed at Inorganic Ventures I IV Labs indkate a CRM 
shelf-life of four years for solutions packaged in 500-rnL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this Iknk 

14.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
tosseq and the chance of contamination which affect the integrity of the CRM and limit its useful iife. 
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 

Certifcate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certitylng Officer: Paul Gaines, Chemist, Senior Technical Director 



010431 
i n o r g a n i c  v e n t u r e s  1 Iv l a b s  

195 lehigh avenue, suite 4, lakewood, nj 087M usa  
phone: 800-669-6799 732-901-1900 fax:  732-9Ot-1903 

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

cer t i f i ca te  of a n a l y s i s  
l .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 uncertaintyfies) 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 Statisicat Principles." 

2,u DESCRIPTION OF CRM Custom-Grade 1000 p9/rnL Manganese in 2% (abs) HNO3 

Catalog Number: CGMNI-l,CGMN.I-2,andCGMN1-5 

Starting Material: Mn pieces 
Starting Material Purity (%): 99.995300 

tot Number: W-MN02036 

3.0 

Starting Material Lot No 27563 

Matrix: 2% (abs) HN03 

CERTIFlED VALUES AND UNCERTAINTIES 

Certified Concentration: 1000 f 2 pglrnL 

Certified Density: 1.014 g/mC (measured at 22" C) 

The CertMed Value is based upon the most precise method used to analyze this CRM. The fallowtng equations are used in 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 
confinnation of the accuracy of this CRM. 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the vatue of a standard whereby it can be related to stated references, usually 
national or internatlonel standards, through an unbroken chain of comparisons all having stated unertaintles." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NIST SWs. The uncertainties for each certified value 8re 
reported, taking into account the SRM uncertainty error and the measurement, weQhing and volume diiution errors. 

4.0 

4.1 Assay Method #l IO00 f 2 pglmL 
ICP Assay NIST SRM 31 32 Lot Number: 890903 

Assay Method #2 W03f 3pglmL 
EDTA NIST SRM 928 Lot Number: 880710 

http://ivsales8ivstandards.com
http://www.ivstandards.com


4.2 

4 3  

4.4 

010432 
BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-1MM-001. The weigh& 
used for testing are annuaify compared to Gerhart Scale Corporation's master wights and are traceable to the Natknal 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Clsss 2. 
The N1ST test number is 822/260017-98. All analylical balances am calibrated every 4 months by Gerhart Scale Cow. of 
South h b o y .  The balances are calibrated with a class 1 andlor class 2 analytical wdght set. These weights are tested 
annually by a NIST I NVLAP accredited calibration lab, The NlST test number is 822R60017-98. 

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 €77-87 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 NET identification Nos. 92W,  11 9015,471047 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 
manufacturer and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC 1MPURITlES (TMI) DETERMlNEO BY ICP/MS AND ICP-OES IN pglmL 
Custorn-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. Soiutions tested by ICP-MS were analyzed h 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 
For the calibration of analytical instruments including but not limited to the followlng: 
ICP-MS, lCP-OES, FAAS, GFAA, XRF, end DCP 
F o r t h  validation of analytical methods 
For the preparation of "working reference samples' 
For interference studies and the determlnatlon of correction coefkienb 
For detection bit and hear& studies 
for  additional intended uses, contact IV Technical Staff 

M Te < 0.12355 

!!! Tb 0.00124 

M 1 < 0.00412 

M Th 0.00612 

b!! 0.00165 

!!d 0.02059 

k! Ti 0.20592 

!d w < 0.04118 

v < 0.00824 

M Yb 0,00412 

!k! y < 0,16474 

- 0 Zn 0.00250 

!!! Zr 0.02059 
s - Solution Standard Element 



7 .o 

8 .O 
9.0 
10.0 

INSTRUCTKINS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010433 
!%maw L HanlCng - Keeptightly sealedwn nd in use. Store md use at a0 f 4*. DQ rat pi@ Bran c w i a k .  Do nd r & m  
portions moved kr pipettitrs to cofitairler. 
Manic Valme; Cwcdnatioll H e ,  Chwjcei Fam in ?3Mirn - 54.t33eo; +2; 6; WHAk" 
ct)e7licd CarrqdiMWy-Stablein HCI, HNO,, H S C L  ,HF, HPO+. Avoidbasicmedia. Stablewithmasf rnetdsmdinorgwlic 
awm HI acMc m d a .  

1-5 % NOJtOPE mantainer. 
MI Cartainir~ Samples(Prep9atbn and Sdufim) -Meted [Sohide in dilute acids 1; Oxkies (Sal&le in dllute acids) Ores 
Dissolw wdh HCI . If sitica is pesrmt add tlF end t k n  fume off s i l i  ty adding H $0. and kt to SOs fumes - h s e  v+hlte 

'c m i m  (ICP-OES U L s  aregiuen as -#aid U*W)C prtrmic s w  
ICP-OES 257.610nm Q.DM4 ~ 0 . 0 0 0 0 2 p g ~  I iwr Ce,W,Rg? 

ICPUES 283.5EI nm O . [ ~ I W M ~ ~ . O O O O ~ ~ J ~ L  1 ion m 

- 2-1 00 ppb le$& Stable for months in 1% MNop ! LDPE cartainer, I -1Q,W ppm Qcddims chemically Strrbls for yegrs In 

kvmes). 

o & ! ?  m m- ndettlned indicates severe atagfam.) 

ICP-OES 259.373 nm O.OM6C0.~02pghL 1 ion U, Tal Mol Fe, Edb 

ICP-MS 55 atnu I O @  nk M' ' W W ' H ,  'KW, *'CI'W,+aWW,*~AT+rO, "Wr'QOW , 
aa&'Q'H , 'rCCI"Q'H, 2?W5 

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 

10.2 

10.3 

10.4 

10.5 

30.6 

IS0  9001:2000 Quality Management System Registvation - QMI CeMcate Number 020105 
Recognized by : 
Registrar Accreditation Board (AMSI-WB) 
Standards Council of Canada (SCC) 
Dutch Council for  Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of tQ Net international Certiftcatiw Network: 
Argentfna (IFWM), Australia (QAS), Austria (OQS), Belgium (Avlnter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONEC), Czech Republic (Cas), Denmark (DS), Finland (SFS), France (AFAQ), Germany (WS), Greece (ELOT), 
Hungary (MSZT), lreiand (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) 
ISOllEC 17025 - 1999 "General Requirements for the Competence of Testing and Cal!bratlon" - Chmlcal Testing -Accredited APlA Certlflcate Number 833.01 

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

WCFRSO Appendix B - Nuclear Regulatory Cornmisston - Domestic Licensing of Production and Utilization Facilities 

I OCFR21 - Nuclear Regulatory Commission - Reportlng Defects and Non-Compliance 

MlL-STD46662A (Obsolett3fObserved) 



11.0 DATE OF CERTIFiCATlON AND PERIOD OF VALIDITY 010434 

e - 'crp- U w -  

11.1 tV Shelf Life - The period of t h e  during Wlch the concentration of the analfie($) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled end monitored conditions wlll remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiratin (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 padteged in 5OO-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

l'i.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of 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' remmmendatlons that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 04, 2003 
Expiration Date: 

1:'?0~5 

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

Certificate Approved By: Katatin Le, QC S U ~ M - S O ~  

Certifying Officer: Paul Gaines, Chemist, Senior Technical Directof 



010435 
i n o r g a n l c  v e n t u r e s  1 3v l a b s  

195 lehigh avenue, suite 4, lakewood, nj 087of usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesbivstandatds.com website: www.ivstandards.com 

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

Lot Number: T-V02032 

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

Vanadium 
99.999% 
46 

Pentoxide 

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 In) = L, 
n 

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

Classlcel Wet Assay: 993 t 4 pglrnL 
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate. 

Instrument Anelysis: 990 * 2 lrrglmL 
Method: Inductively Coupled Piasma Spectroscopy (1CP) vs M E T  SRM 31 65. 

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

TRACE METALLIC IMPURlTIES DETERMWED BY ICP-MS AND 1CP-OES IN pg1mL: 
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 

Af 
Sb 
As 
Ba 
Be 
Bi 
B 
Cd 
Ca 
Ce 
cs 
Cr 
co 
cu 

0.0095 
0.042 

c 0.00 10 
~0.0010 
<0.0000SQ 
<O.ooOo40 
<0.0070 
<0.00030 
co.010 
<0.00050 
<0.000030 
<o.oao 
c0.050 
< 0.00060 

hn Dv 
M Er 
M Eu 
E Gd 
- M Ga 
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.". M Au 
M Hf 
M Wo 
".. 0 In 
M If 
0 Fe - M La 
- M Pb 

- 

- 
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< 0.00060 
< 0.00050 

O.OOO3O 
<0.00010 
<0.00010 
<0.00060 
<O.o0030 
< 0.00020 
< 0.000050 

< 0.070 
< 0,00060 
<0.050 

< 0.000050 
<0.00030 

~0.0010 
< 0.000040 
0.0089 

0.016 
~0.00020 
co.050 
0.00024 

<0.00050 

<0.00020 

0.3 ,urn. 

- M Pr - M Re - M Rh 
I M Rb 
- M Ru - M Srn 
- M Sc 

- 0 Se 
I 0 Si 
E AEl - 0 Na 
- M Sr 
n S  
I M Ta 

<0.000030 
< 0.000 10 
< 0.000 10 
~0.00010 
.= 0.00020 
€0.00010 
~0.0010 
C0.40 
€0.030 

0.00044 
€0.090 
<0.000050 

< 0.00070 

b!! T9 

- M TI 
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M Sn 
M Ti - M W  - M U  
g v  
- M Yb 
- M Y  
- M Zn 
M Zr 

- 

<0.0030 
< 0.000030 
< 0.000 10 
c 0.000 1 0 
< 0.000040 
< 0.00050 
< 0.0050 

0.00056 
0.oo'i 1 

< 0.000 1 0 

< 0.0040 
0.0041 

< 0.00060 

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

ANALYZED 
QA:KLR~.w~PozDw 

DENSITY OF SOLUTION (measured at 22OC): 1 .015 g/mL (over) 

Quality Assurance Maneger 

http://ivsalesbivstandatds.com
http://www.ivstandards.com
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QUALtTY STANDARD DOCUMENTATION 

1. IS0  9001 QMI Registered Quality System (Certificate Number 0101 05) 0 
Members of IQ Net : Argentina (IRAMI, Australia {QAS), Austria (6C2Sl, Belgium 
(Avtnter) , Brazil {FCAV), Canada LaMl), Hong Kong (HKQAA), Columbia WONTECt, Czech 
Republic ICQS}, Denmsrk iDS). Finland (SFS), France (AFAQ), Germany [DQSI, Greece 
(ELOT), Hungary (MSZT}, Ireland (NSAII, Israel (SII), Italy (ClSQ), Japan (JQA), Korea (KSA- 
QA), Netherlands {KEMA), Norway INCS), Poland(PCBC), Portugal IAPCER), Singapore (PSB), Slovenia (SlQ), Spain {AENORI, 
Switzerland (SQSI 

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 3 aromrlv stored and mckaned standard will remain within the 
soecified u n c e r t a h  Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

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

PACKAGLNG 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 technical information relating to contamination issues in 
packaging materials. 

GLASSWARE CA LIBRATION 
In-house procedure 3-QC-002 is used to calibrate alt 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 to Gerhart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (NISTI. The NlSTTraceability numbers are 4283598 and 454678. The NlST test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Cow. of South Arnboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NlST I' NVLAP accredited calibration lab. 
The NlST test number is 822/260017-8. 

THERMOMETER CALIBRATION_ 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST Monograph 150 using NlST 
Test Nos. and Std Nos,: 769543, 21 7368/769543, 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, 11901 6, 471047 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 use of our 

products. 

TEt 1-800-569-6799 FAX 1-732-901-1 903 E-MAIL fVtech~ivstandards.com 

-2- 
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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  

I95 iehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsaIesQivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 * 732-901-1900 fax: 732-901-7903 

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

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate W83-02. The certificate is designed and the certified value@) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-20 (Reference Materials - Contents of certificates 
and label(+ IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg/rnL Zinc in 1.4% (abs) HNQ3 

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

CERTIFiED VALUES AND UNCERTAINTIES 

Certified Concentration: 1006 f 3 Vg/mL 

Certified Density; 1 .U11 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 ir, the 
calculation of the certified value and the uncertainty: 
Certified Val@ (Q = a 

Uncertainty = 2Km,,v 

Q= mal 
n xI = hdividuai resuLs 

n = nun?" of maswerrents 
%$ = The $urrmation d all signtficard &irrsted erms 
(Most c o m n  are t he armsfrom h&wreMal masurerrent, 
we~ghmg, dirution to volum, ad the fixed errcr reported on t he 
NlST SFmfi certificate of mat@.) 

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 h e  stated uncertainties. Thls agreement is a 
confirmation of the accuracy of this CRM. 

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

4.1 Assay Method Iw 1002 1 6 F g h t  
ICP Assay NlST SRM 3168a tot  Number: 001402 

1006 f 3 p g h L  
EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 

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


010438 
4.2 BALANCE CALIBRATON - All balances are checked dally using in-house procedum number BIMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation’s master weights and are trace;tble to the National 
institute of Standards and Technology (NIST). The NWT Traceability numbers am 692476 - Class 1 and 6924’76A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are caM~ratrad every 4 months by Gerhart Scale Cap, of 
South Amboy. The balanm are calibrated with a dass 1 and/or class 2 analytical Wght set. These weights are tested 
annually by a N E T  I WLAP accredited calibration lab. The NlST test number is 822/260017-98. e 

4.3 THERMOMETER CALI6RATION - The thermometers used In the determinatlon of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outtined by ASTM €77-87 and NIST 
Monograph 150 udng NET Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001.Themmters which are not calbrated vs standard thermometer No. 9032680 are 
traceable to NlST Identification Nos. 92564, 119016,411047 and NlST test report Nos. 811M58522,81~/2557078, and 236090. 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN pg/mL 
Custom-Grade sdutions are tested for trace metallic impuritles by Axial ICP-OES and ICP-MS. The result from the most sensttlve 
rnethd 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. 

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

5.0 

- 0 Al c 0.00200 

- M Sb q 0.00203 

- M AS e 0.04066 

- M Ba < 0.04066 

M Be 0.00203 

- M Bi .C 0.00163 

- 0 B 0.00015 

I M Cd 0.02220 

I 0 Ca 0.00022 

- M Ce e 0.02033 

- M Cs < 0.00122 

- 0 Cr < 0.00100 

M Co 0.01220 

- M Oy 0.02440 

M Er r: 0.02033 

M Eu c 0.01220 

- M Gd e 0.00407 

- M Ga 0.00407 

- M Ge e 0.02440 

- M Au 0.0t220 

- M Hf < 0.00813 

- M Ha < 0.00203 

- M In < 0.04M6 

h9 tr < 0.02033 

0 Fe 0.00005 

- M La < 0.00203 

- 
- 

- 

- 0 t i  0.0000~ 

- M Lu r; 0.00163 

2 Mg 0.00011 

M Mn < 0.01628 c 

0 Hg < 0.0~000 

- M Mo < 0.00813 

M Nd 0.00813 - 
- 0 Ni 0.00009 

e os 

L M Nb 0.00203 

M Pd 0.02033 

.””. 0 P < 0.00300 

M Pt < 0.00813 

- 
- 

c M Pr < 0.00122 

- M Re < 0.00407 

c M Rh 0.00407 

- M Rb c 0.00407 

- M Ru < 0.00813 

- M Sin e 0.00407 

- fvl Sc 0.04066 

M Se < 0.03253 

- 0 Si e 0.00400 

4 Ag c 0.00813 

- 0 Na 0.00055 

- M Sr 0.00203 

I 

0 s < 0.02000 

- M Te .C 0.12198 

- M Tb 0.00122 

- M TI < 0.00407 

- M Th x 0.00407 

M Tm c 0.00163 

- M Sn < 0.02033 

M Ti c 0.20331 

- M W Z 0.04066 

M U < 0,00813 

M V 4: 0.00813 

- M Yb < 0.00407 

- M Y -C 0.16264 

- 

- 

- 
- 

Zn 

M Zr 0.02033 
.bm 0 cu < 0.00050 - M Pb < 0.09220 I 0 K 0.00018 - M Ta < 0.02846 - 

M - Checked by ICP-MS 

6.0 INTFNDED USE 

0 - Checked by ICPUES i - Spectral interference n - Not Checked For s - Solution Standard Element 

For the calibration of analytical instruments Including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the vatidation of analytical methods 
Fw the preparation of %orktng reference samples” 
For interference studies and the determination d correction coeffkieflb 
For detectlofl limit and linearity studies 
For additionaj Intended us=, contact IV Technical Staff 



7.0 

8.0 

9.Q 
10.0 

HAZARDOUS iNFORMATlON - Please refer to the enclosed Material Saftey Data sheet for information regarding thk CRM, 

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

QUALITY STANDARD DOCUMENTATION 

10.1 

30.2 

10.3 

10.4 

10.5 

IS0 9001 :ZOO0 Quality Management System Registration - QMt Certificate Number 090105 
Recognized by: 
Registrar Accreditation Board [ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Aweditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria ( M S ) ,  Belgium (Avinter) , Brazll (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICOMEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Gemany (OQS). Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISC?). Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCSC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENUR), Switzerland (SQS) 
ISOlid 17025 - I999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

ISOIIEC Gufde 34 - 2000 "General Requlrements for the Competence of Reference Material Producers" - Reference Materiais Production - Accredited A2LA Certlficate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE). Canada (SCC), Chinese Taipei (CNIA), Czech Repubttc 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS? Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNtA), Republic of Korea (KOLAS], The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapare (SAC-SINGLAS), Spain (ENAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) {ICBO ES) 

IOCFRSO Appendix B - Nuctear Regulatory Comrnissian - DomesUc Licensing of Productlon and Utilization Facilities 

IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Cornpliance 

10.6 MltSTD45662A (Obsolete10bserved) 



1 1-0 DATE OF CERTIFICATION AND PERIOD OF VALlDlTY 010440 

11.3 N Shelf Life - me period of time during which the concentration of the anatyte(s) fn a properly packaged, unopened, and 
unused standard stwed under environmentally controlled and rnonh'ed conditions will remain within the specified uncertainty 
range. Shelf life is limlted primarily by transpiration (loss of water from the sdution) and infrequently, by chernlcal Instabilfty. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV tabs indicate a CRM 
shelf-life of four years for S Q ~ U ~ ~ O ~ S  packaged in 5 h t  low density pdyethylene botiles, When stored under special conditions 
that minimize transpiratlon and Instability, the shelf llfe 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 hnspiratiw 
losses and the chance of contamination whkh affect the integrity of the CRM and Hmit its useful fife. 
Inorganic Ventures I tV Labs concurs with state and federal regulatory agencies' recommendations that solutlon standards be 
assigned a one-year expiration date. 

Certification Date: May 0212003 
Expiration Date: 

12.Q NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
CertMcate Prepared By; JoAnn Struthers, QA Administrative Assistant 

L- 
CeMficate Approved BY: Katatin Le, QC ~upeivisor 

Pau! Gaines, Chemlst, Senior Technical Dlredor Certifying Uf€icer: 



010441- 
i n o r g a n i c  v e n t u r e s  i i v  Dabs 

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

e-mail: ivsales~ivslandards.cam website: www.ivstandards.com E cert i f icate  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 4000 pg/mL Silver in 3.5% HNO, (absi 
Catalog Number: CGAGl-1, CGAG1-2 and CGAGl-5 

Lot Number: T-AGO2015 

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

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

Certified Value (R.)  Cxi 
n 

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

Classical Wet Assay: 1004 f 3 pglmL 
Method: Volhard Titration vs NlST SRM 999a Potassium Chloride, 

Instrument Analysis: 1001 f 2 pglmL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NST 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 pg/mL: 
Custom-Gtade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULPA-Ftltered Clean Room. 
An ULPA-Fiibr is 99.9985% efficient for the removal of partlcles down to 0.3 pm . 

<0.00010 
<O.M)0060 
<0.0050 
<0.0010 
<0.00060 
<0.000040 
<0.0020 
<0,0020 
< 0.000050 
< o.Ooo50 

< O.ooOo30 
< 0.0020 
<o.oO03o 
< 0.00060 

8 DY - M Er 
M Eu 

Gd - M Ga 
M Ge 

Au 
."m M Hf - M 440 
I 0 In 
- M Ir 
0 Fe 

Le - M P b  

<O.O0060 
<0.00060 
<0.00030 
co.0oo10 
<o.oO0to 
~0.00060 
<0.012 
<0.00020 
< 0.000060 
< 0.020 
< 0.00050 
e 0.00070 
< o.ooO0so 
~0.00030 

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

ANALYZED DENSITY OF SOLUTION 
OA:KL ~*v.eiiimaa 

<0.000030 
c o . o m 0  
< 0.000040 
< 0.00030 
0.00090 

< 0.00020 
<0.00020 
<0.0070 
<0.000060 

<0.00050 
< 0.030 
< 0.00020 
< 0.0060 

< 0.000030 
<o.ooo1o 
<0.00010 
co.oO01o 
< 0.00020 
<0.00010 
CO.Wl0 
C0.036 
< 0.0030 

< 0.090 
< 0. WOO50 
c 0.020 
< 0.00070 

< 0.030 
<O.ooOo30 
<O.o0010 
<o.ooo1o 
< O . ~ O  
<O.O0050 
<0.00070 
< 0.001 0 
c 0.00020 
c 0.00020 
<0.00010 
<0.0040 
<0.0010 
< 0.00050 

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

Quelity Assurance Manager Expires: 

http://www.ivstandards.com


QUALITY STANDARD R OCUUNTATION 

1 .IS0 9001 :ZOO0 QMI Registered Quality System (Certificate Number 01 01 0 5 )  
Members of 10 Net : Argentina (IRAM}, Australia (QAS), Austrie {&IS}, Belgtum 
fAvinter} , Brazil (FCAVI, Canada IQM1), Hbng Kong IHKQAA}, Columbia (ICONTEC), Czech Republic 
(CQSf. Denmark (OS), Finland (SFS), France (AFAQ), Germeny (DQSt, Greece (€LOT), Hungary (MSZTI, 
Ireland (NSAI], Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Nethertends (KEMAI, Norway (NCS), Poland(PCBC), Portugal (APCERt, 
Singapore (PSS), Slovenia (SIQ), Spein (AENOR), Switzerland ISQS) 

2.iSO/IEC Guide 34-2000 "General Requirements for ?he Competence of Reference Material Producers" - Reference Materials 
Production - Accredited A2LA Certificate 883.02 
3.ISO/IEC17025-1999 "General Requirements far the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

5.1 OCFR60 Appendix €3 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
0.1 UCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compiiance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to  our Quality 
Standard certifications. 

4.Mll-STO-46662A 

STABILITY/ (ij2SPtRATlON DOCUMENTATION 

Shelf Life -The length of time that B r>roperh stared and mckaned standard wilt remein within the swcified uncertainty, Sheif 
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 l i fe of our 126 mL bottle is 21 months. 

Expiration Date -The da?s after which a standard solution should not .ba 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 effect the integrity of the standard. 

PACKAGING OOCUMENTATlON 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pn filter and in-house procedure IV- 
PACK401 is used to clean all bottles. Contact us for technical information relating to contamination issues in packaging 
materials. 

GLASSWBE CALIBRATION 
In-house procedure 3-QC-002 is used to c a b a t e  all Class A Gfassware used in the manufacture and quality control of 
Custom Grade Standards. 

0 
PALAN C E C U I  BRAT IO N 
All balances are Checked daily using in-house procedure number 8-IMM-001. The weights used for testing are annually 
compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technobgy (NIST). The NlST Traceability numbers ace 4283598 and 454678. The NIST test number is 822/200O17-98. 

All analflcal balances are calibrated every 4 months by Gerhorrt Scale Cow, of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NlST I NVLAP accredited calibration lab. The 
NlST test number is 822/260017-8. 

THERMOMET ER CALISRATION 
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, 21 7368/789543, 21 73681Pl4.452, 17624O/P14452, 176240. The in-house procedure No. is 
2-OC-001 .Thermometers which are nut calibrated vs standard thermometer No. 903-2680 are traceable to NET 
Identification Nos, 92504, 119016,471047 and NlST test report Nos. 81 1/258522, 81 1/25S7078, and 236090. 

TECHNCAGUPPOR T 
All customers are encouraged to contact us fur 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- 
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010443 
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 732-903-1900 fax: 732-901-1903 

e-mail: ivsales8ivstandards.com website: www.iustandards.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!/ 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 labe@), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1989 "Certification of Reference Materials - General and Statisid Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pghL Arsenic In 1.4% ( a h )  HN03 

3.0 CERTlFlED VALUES AND UNCERTAINTIES 

Certified Density: 1.012 s/mL (measured at 22" C) 

The CertiRed Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calcutation of the certified value and the uncertainty: 
Certified Value 2 o= man 

n xc = individual re&s 
n = rwbef ofmasmmnts 
I S  = The sutrmdbn d all ignlfiiant ~stimtad errors 
(Mosf c o r n  am the errasfmminstrunerrtal m m m ,  
weighing, cbiion to ucrbm, md tha f~ed  era reported on1 he 
M8-r 934 c&iicate of m&sis.> 

Uncertainty (2) = 211e-mW 
w 

4.0 TRACEABlLlTY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
i3 '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 &lo) 
3 This 1V product is Traceable to N E T  via direct comparison to NlST SRMs. The uncertainties for each certfied value are 
reported, taklng into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 
4.3 Assay Method #I IO14 f 3 UglrnL {Avg 2 runs) 

ICP Assay NET SRM 3103a Lot Number: 891003 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
Assay Method #2 1008 pglrnL 

http://ivsales8ivstandards.com
http://www.iustandards.com


010444 
4.2 

4.3 

4.4 

BALANCE CAClBRsTiON - All balances are checked daily using in-house procedure number 6-1MM-001. The weights 
used for testing ere annually compared to Gerbart Scale Corpomtlon's master weights and are traceable to the Natbna! 
Institute of Standards and Technoiogy (N!Sl). The NlST Traceability numbers are 692476 - CIass I and 692476A - Class 2. 
The NlST test number is 822/2#017-98. All analytical balances are callbrat& evefy 4 months by Gerhart Scale Corp. of 
South Amby,  The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NET / NVLAP accredited calibration lab. The NlST test number Is 822/250017-98. 

THERMOMETER CALIBRATION - The themmeters used in the determination of the finat dtmsities are calfbrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the pmcedures outlined by ASTM E7787 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.; 769543,217368fl69543,217368/P14452,176240/P14452, 176240, the 
in-house procedure No. b 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable b NiST ldentiRcation Nos. 92564,119016,471047 and NlST test report Nos. 811/258522,811/2557078, and 236090. 

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

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

- 0 AI 0.00038 

- 0 Sb c 0.O-tOOO 

2 As 

- M Ea c 0.02660 

- M Be < 0.00133 

- M Bi c Q.00106 

Et B c 0.01200 

- M Cd 0.00798 

- 0 Ca 0.00189 

- N1 Ce c: 0.01330 

- M Cs c 0.00080 

- M Cr < 0.01330 

- M Co 0.00798 

- M Cu 0.01506 
M - Checked by ICP-MS 

- M Oy < 0.01596 

M Er c 0.01330 

- M Eu c 0.00798 

- M Gd 0.00266 

- M Ga 0.00266 

- M Ge 0.01596 

- M Au 0.00798 

M Hf c 0.00532 

- M Ho e 0.00.133 

M In e 0.02660 

M Ir e 0.01330 

0 Fe e 0.00110 

M La c 0.00133 

M Pb < 0.00798 

I 

L 

c 

- 

- 

- 0 LI 0,00009 

- M Lu e 0.00106 

Q Mg 0.00009 

- 0 Mn < 0.00003 

.3L 0 Hg < 0.01200 

- M Mo < 0.00532 

M Nd c: 0.00532 

M Ni < 0.02128 

- 0 Nb < 0.00200 

- 
L 

- n os 
c M Pd 0.01330 

- 0 P < 0.00280 

M R K 0.00532 

I 0 K 0.00132 
0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00080 

9 Re O.OlOO0 

- M Rh < 0.00266 

- M Rb < 0.00266 

M Ru < 0.00532 

M Sm < 0.002643 

M Sc < 0,02660 

M Se 0.02128 

0 Si 0.00415 

- 

- 
- 

- 
- 
~vJ Acj < 0.00532 

- 0 Na 0.00159 

- M Sr 0.00733 

0 s c 0.02500 

M Ta c; 0.01862 
n - Not Checked for 

- 
- 

6.0 INTENDED USE 
For the callbratton of analytical Instrumenb including but not limited to the fdlowing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For be validation of analytical methods 
For the preparation of "working reference samples" 
Far Interference studies 8nd the determinatlon of mech coefficients 
For detectkrn limlt and ilnearity studies 
For addittonal intended uses, contact IV Technical Staff 

- M Te < 0.97978 

- An Tb < 0.00080 

c M TI c 0.00266 

M Th < 0,00266 

- M Trn -t 0.00106 

- 

- 0 Sn 0 . m 9  

- M Ti c 0.13297 

M W < 0.02650 a M U 0.00532 - 
M V < 0.00532 - 
M Yb < 0.00266 
I 

- M Y e 0.10638 

0 Zn 0.00057 

c M Zr < 0.01330 

s - Sdutlon Standard Element 

- 



010445 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8 .O 

9.0 
10.0 

e 

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

HOMOGENEITY - This solution was mixed according to procedute IV4PM-004 and is guaranteed to be homogems. 

QUALITY STANDARD DOCUMENTATION 

40.1 IS0 9001:2000 Quality Management System Reglstration - QMI Certificate Number 040105 
Recognized by: 
Regisbar AcaedltaUon Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Aweditacion, a.c.{EMA) 
Members of KII Net International Certificatlon Netwwk: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (WKQAA), 
Columbia (ICONTEC), Czech RepuMIc (CQS), Denmark OS), Finland (SFS), France (AFAQ), Germany (DQS}, Greece (ELOT), 
Hungary (MSZT), Ireland (NSAIJ, Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (Sla), Spain (ENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2U Ceriificate Number 883.01 
10.2 lSOIlEC 17025 9 1999 ''Genera1 Rkquirernento for the Competence of Testing end Calibration" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for tfre Competence of Reference Matertal Producers" - Reference Materials Production - Accredited A2LA Certincate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australia {NATA), Austria (BmwA), Belgium (EELTEST) (BKO-08E), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland {FINAS), France (COFRAC), Germany (UAR), Hong Kong (HKAS, Ireband (NAB), Ita& (SIT) 
(SINAL), Japan (JAB) (JNLA), Repubk of Korea (KOLAS), The Netherlands (RvAf, New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (EWC), Sweden {SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 1OCFRBO Appendix B - Nuclear Regulatory Commisslon - Domestic Licensing of Production and Utilization Facilities 

10.5 IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compiiance 

10.6 MlLSTD45662A (Obsolste10bserved) 
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I 1  .O DATE OF CERTtFICATION AND PERIOD OF VALIDITY 

f I .I IV Shelf tlfe - The period of time during whlch the concentration of the analyte(s) in a propedy packaged, unopened, and 
unused standard stored under envlronmntatly 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-SPO?OZO) of chemlcally-stable solutions perfwmed at Inorganic Ventures I IV Labs indkate a CRM 
shelf-llfe of four years for solutions packaged In 500-rnt low density polyeVlyfene bottles. When stored under special conditions 
that mlnirnize transptration and instability, the shelf He can be extended past this limit. 

11.2 Expiration bate -The date after which a CRM should not be W. Routine laboratory use of a CRM increases transpiratlon 
losses and the chance of contamination which affect the integdty of the CRM and limit Its useful life. 
fnorganic Ventures / IV Labs wncu~s with state and federal regulatory agencies‘ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: May 2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: J o h n  Struthers, QA Administrative Assistant 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Direcbr 
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i n o r g a n 5 c  v e n t u r e s  1 5v l a b s  

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

e-mail: Ivsdes@vstandards.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 .O !norgarlic Ventures I IV tabs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883-02. The certificate is designed and the certified value($) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 $89 "Certification of Reference Materials - General and Statisicat Principles." H?-JZW 

z 3 2% s> 
Q i -  

I : - =  z t , ? - r m m o  
.T 

a= .= :T 3 bT 

d \ ;  2 

m z ii !.Y 

U 

1-7, 
I: .* 

DESCRIPTION OF CRM 

Catalog Number: 

Custom-Grade 1000 pgirnl Lead fn 0.35% (abs) HNOJ 
I I m--n TI s lz 3 
k2:'-frlW 

W-PB02114 " G P  

2.0 

CGPB1-I, CGPBI-2, and CGPBI -5 
& * D  e Lot Number: 

Starting Material: 
Starting Material Purity (%}: 99.999974 

Matrix: 

1 ..m 

i 1.kCxl Starting Material Lot No 221 50 z;q- b 
! ; 'qbm 
p,; 

Pb( NO3)2 ' I i i  tq i i * l  

! 0.35% (a&) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density; 

1006 k 2 pg/rnL 

1,002 g l m l  (measured at 22" C) 
. . .  

i ! ! !  9.' The Certified Value Is the wet assay value. The following equations are used in the calculations of the certified value and the 
uncertainty: 
Certified Valm (50 = 

Uncertainty (k] = 2 k 4 - ~ # l ~ ~  

(cs= rn 

n = nurrt3er d rrrew~mnts 
88 = The sumnation d all signdirant estiWed errors 
(Most c m n  are the errasfrom instrumntal rneasuremrrt, 
weighing, dilution to vokim, and the fixed erra reported on t he 
MET swvl certificate of ana@&.) 

n xI = individual E%#S 

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. 80th methods were compared and showed agreement within the stated uncertalntles. This agreemen! is a 
confirmation of the accuracy of this CRM. 

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

4.1 Assay Method #l 1005 2 2 VghL 
ICP Assay NIST SRM 3128 Lot Number: 991504 

1006 f 2 p g h L  
EDTA NIST SRM 928 tot Number: 880710 

4.0 

Assay Method #2 

mailto:Ivsdes@vstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 8-1MM-009. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NET). The NIST Traceability numbers are 692476 - Class f and 692476A - Class 2. 
The NET lest number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cwp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
aonualiy by a NlST / NVLAP accredited cafibration lab. The NlST test number is 8221260017-98. a 

4.3 THERMOMETER CALIBRATION - The themmeters used In the determination of the final densities ate calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NIST 
Monograph 150 using NIST Test Nos. and SM Nos.: 769543,2173681769543,2173681Pt4452,176240/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 ldentlficatlon Nos. 92564, ll!3OlG, 471047 and NtST test report N o s ,  811/258522,811/2557078, and 236090. 

4.4 

TRACE METALLIC 1MPUR1TIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 

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

5,O 
Custom-Grade sdutions are tested for trace metallic Impurities by Axlat ICP-OES and 1CP-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 
UtPA-filter Is 39.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AI C 0.00270 

- M Sb < 0.00099 

- M As 0.01989 

- M Ba c 0.01989 

- M Be c 0.00099 

- 0 8i 0.02000 

- 0 B < 0.04000 

- M Cd < 0.00597 

I 0 Ca 0.00009 

- M Ce < 0.00994 

- M Cs c 0.00060 

- M Cr 0.00994 

- M Co c 0.00597 

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

Dy e 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 Hf c 0.00398 

- M Ho < 0.00099 

- 

- 

M in e o.oiga9 
c 

- M Ir c 0.00994 

0 Fe 0.00011 

M La 0,00099 

2 Pb 

c 

- 

0 L1 c 0.00002 

M Lu < 0,00080 

Q Mg 0.00008 

- M Mn e 0.00795 

+ 0 Hg < 0.01500 

- M Mo < 0.00398 

I 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 c 0.00398 

Q K c 0.00180 

- 

0 - Chedted by ICP-OES I - Spectral Interference 

M Pr -= 0.00060 
M Re c 0.00599 

- 0 Rh .c: 0.00900 

- M Rb c 0.00199 

- M Ru < 0.00398 

M Sm < 0.00199 

c M Sc x 0.04989 

M Se 0,01597 

0 si < 0.00340 

M Ag c 0.00398 

I 0 Na c 0.00600 

M Sr c 0.00099 

0 s < 0.10000 

M Ta 0.01392 

n - Not Checked For 

- 

- 

- 
L 

- 

- 
- 
c 

6.0 INTENDED USE 
For the mlibratlon of analytical instruments including but not limited to the fdlowing: 
ICP-MS. ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analydcal methods 
For the preparation of "working reference samples" 
For interference studles and the determlnation of correction coefficients 
For detection limit and linearity studies 
For addttional intended uses, contact IV Technical Staff 

I M le 0.05965 

- M Tb < 0.00060 

.... 0 TI 0,00130 

- M Th < 0.00199 

- M Tm < 0.00080 

- M Sn 0.00994 

- M Ti < 0.09942 

M W * 0.01989 

M U < 0.00398 0 - 

- M V C 0.00398 

M Yb < 0.00199 

- M Y < 0.07954 

I M Zn < 0.03977 

- M Zr < 0.00994 
s - Sobtion Standard Element 

- 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

HAZARDOUS INFORMATION - Please refer to the t3nGlOSed Materlal Saftey Data sheet for informatlan regarding this CRM. 

HOMOGENElTY - Thls solution was mixed according to procedure IV-MPM-004 and is guaranteed to be hornogeneovs. 

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 I S 0  9001:2000 Quality Management System Registration QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation {RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (RAM), 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 (ELUT), 
Hungary (MSZT), Ireland [NSAI), israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS). 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 ISOIIEC 17025 1999 "General Requirements for the Competence of Testing and Ca!ibtatlon" - Chemical Testing -Accredited A2LA Certificate Number 883.02 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for 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 (SELTEST) (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 (JA8) (JNCA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINELAS), Spain (ENAC), Sweden (SWEDAC), Swtzerland (SAS), United Kingdom (UKAS) 
and Unlted States (NVIAP) {ICBO ES) 

10.4 jOCFR5O Appendix 8 - Nuclear Regulatory Commlssion - Domestic Licensing of Production and Utilization Fadtities 

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

10.6 MlLSTD45662A (ObsoletdObserved) 
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‘I 1 .O DATE OF CERTlFlCATION AND PERlOD OF VALIDITY 

I 1  .I IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monttwed conditions will remain withln the specified uncehlnty 
range. Shelf llfe is limited prlman’iy by transpiration (loss of water frm the solution) and hfrequsntly, by Chemid i nstablllty. 
Transpiration studies (P-SPOI 020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indica te a CRM 
shelfdtfe of four years for solutions packaged in MO-rnC low density polyethylene bottles. When stored under speGial conditions 
that minimize transpiration and instabillty, the shelf llfe can be extended past this limit. 

112 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases b’ansplratjon 
losses and the chance of contamination which affect the integrity of the CRM and llrnlt Its useful Iffife. 
inorganic Ventures / IV Labs concurs with state end federal regulatory agencies’ recommendations that sdution standards be 
assigned a one-year expiration date. 

12.0 NAMES AND SlGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: JoAnn Struthers, QA Adminfstfatlve Assistant 

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  / iv l a b s  

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

e-mail: ivsales@ivstmdards.com we bsite: www.ivstandards.com 

1 .o 

2.0 

3.0 

4.0 

inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate M83-02. The certificate is designed and the certified vatue(s) and uncertaintyyfies) 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 Materiais - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade I000 VglmL Antimony in 0.7% (abs) HNOi I 3% Tartaric Acid 

Catalog Number: 
Lot Number: W-SB02078 
Starting Material: Sb shot 
Starting Material Purity (%): gg.989188 
Starting Material Lot No D17L24 
Matrix: 

CGSBI-I, CGSBI-2 and CGS81-5 

0.7% (abs) HN03 / 3% Tartaric Acid 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

1005 f 2 pgfml 

1.019 g/mL (measured at 22" C) 

The Certlfled Value is based upon the most pr0cise method used to analyze this CRM. The following equations are used in the 
calculation of the certMed value end the uncertainty: 
Certified Valua 0 = Q= man 

n =  rmrndm-ts 
CIS = The mmatiwl d all Signgk;mt estlmrtsd erms 
(Most c m  arethe aru'sfrominstruMd m e a r m  
weigh&, dUutionto v o l m ,  #Id tbf'ixed mu reported onthe 
NET SRM certllicale of #lab*.) 

n XI = M M u a l  rssldts 

<v Wmertair-iiy E$ = 2 1 C ~ ~ ' n ~ ~  

TRACEA8ltWf TU NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 Troperty of the result of B measurement or the value of a standard whereby I? can be related to stated rekrences, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.' (IS0 VIM, 2nd 
ed., 1993, definition 6,lO) 
E This IV produd is Traceable to NlST via direct comparison to NtST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error end the measurement, weighing and volume dilution errors. 
4.1 Assay Method #? I005 4 2 pglmL (Avg 2 runs) 

ICP Assay NlST SRM 3102a Lot Number: 990707 

Assay Mefhod if2 I000 MglmL 
Gravimetric NlST SRM tot Number: See Sec. 4.2 

mailto:ivsales@ivstmdards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All batances are checked daily using in-house procedure number GIMPMOI 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 NlST Traceability numbers are 692476 Ctass I and 692475A - Cfass 2. 
The NlST test number is 822/260017-98. A11 analytical balances are calibrated every 4 months by Gsrhart Scale Cap. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NIST 1 NVLAP accredited calibration lab, The NIST test number is 822/260017-98. 

4.3 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 E77-87 and NIST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769$43,217368~69543,21736#P14452,176240/Pf4452,176240. The 
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NiST identification Nos. 92564,119016,471047 and NlST test report Nos. 811M38522,81112557078, and 236090. 

4.4 GlA§SWAR€ CALIBRATION - In-house procedure 3-QC-002 is used to calibrate aH Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC tMPURI71ES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN VglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and tCP-MS. The result from the most sensitive 
method for each element, is reported below. Solutlons tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 pm. 

CU 0.00321 !!d pb '  0.00060 - 0 K 0.01004 M Ta 0.00696 < 0.00497 
M - Checked by ICP-MS 0 - Checked by ICP-OES I - Spectral Interference n - Not Checked For s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical Instruments indudhg 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 coeffidnts 
For detection limit and linearity studies 
Far additional intended uses, contad IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THlS REFERENCE MATERIAL 

8.0 
9.0 

'IO.0 QUALITY STANDARD DOCUMENTATION 

HmRDOUS INFORMATION - Please refer to the enclosed 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. 

40.1 tSO 9001:2000 Quality Management System Registration - QMI CeMflcate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA} 
Entiad Mexicana de Acredkacion, a.c.(EMA) 
Members of tQ Net International C e w n  Network: 
Argentina (IRAM), Amtralh (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canads (QMI), Wong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas). Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQ$), Greece (ELOT), 
Hungary (MSm, Iceland (NSAI), Israel (SI!), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portu al {APCER), Singapore (PSBjl Slovenia (SIQ), Spain (AENOR), S e e r l a n d  (SQS) 

= Chemlcal Testing - Accredited AZLA Certlficate Number 883.04 
10.2 ISOltE& 17025 - 19d"General Requtrements for the Competence of Testing and CalrbfaUon" 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for tho Competence of Reference Material Producers" - Reference Materials Productlon - Accredited A2LA Certlfscate Number 883.02 
A2LA Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC}, Chinese Taipei (CNlA), Czech Republic 
INAO), Denmark ( D A W ) ,  Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvAj, New Zedand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC}, Switzerland (SAS), United Kingdom (UKAS) 
and UnRed States ( N V W )  (ICBO ES) 

10.4 1OCFRSO Appendfx B - Nuclear Regulatory Cornmisalon - Domestic Llcenslng of Productlon and Utilkation Facilities 

10.6 'lOCFR21 I Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

10.6 MlLSfP45662A (Obsoleb/Otmrved) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALlDiTY 010454 

1 I .-I IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmntally 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-SPOIOZO) of chemically-stable solutions performed at Inorganic Ventures / fV labs indicate a CRM 
shelf-life of four yean for solutions packaged in SOO-mL low density polyethylene bottfes. When stored under special conditions 
that minimize transpiration and instability, the shelf life a n  be extended past this limit. 

I I .2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRpn increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures I N Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a oneyear expiratton date. 

Certification Date: July 23, 2003 

Expiration Date: 
t :: : . a : ;  
L ,. -. 

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

Certificate Approved BY: Katalin Le, QC Supervisor w- - &  

Certifying Officer: Paul Gaines, Chemist, Senior Technical Dimor 
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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 9 732-901-1900 fax: 732-901-1903 

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

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

2.0 

3.0 

4 .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 "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 CRNl Custorn-Grade do00 yglrnL Selenium in 1,4% (abs) HNOJ 

Catalog Number: 

Starting Material: Se shot 

CGSEI-1, CGSE?-2, and CGSE1-5 
Lot Number: X-QSEOlO91 

Certified Concentration: 1005 f 2 pglrnl  

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: 
WfWV*Q== m= mal 

Uncertainty (2) = 2 1 1 ~ r s ~ W ~  

n x l  = indkidual mwls 
n = nllwber of measuaemnts 
IS = ? l e  sjmrration d all &Micant estimated emrs 
(Most G O M Y ~ D ~  are the errcrsfrominstrumHtal mmrwmt, 
weighing, dlMion to vofwre, ad the fixed era reported on t he 
NET Wkl certificate of watfsis.) 

0'" 

TRACEABIUTY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
c! "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) 
0 This IV product is Traceable to NET via direct comparison to NlST SWs. The uncertainties 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 #l 

Assay Method #2 

1005 f 2 pg/rnL (Avg 2 runs) 
ICP Assay NIST SRM 3149 Lot Number: 992106 

It 004 Fg/rnL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

http://ivsalesQivstandards.com
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010456 
4.2 BALANCE CALIBRATION - All balances are checked daify using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation’s master weghts and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceabiiity numbers are 692476 - CIass 1 and 692476A - Class 2. 
The NIST test number is 8221260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weght set. These weights are tested 
annually by a NlST I NVLAP accredited calibration lab. The NlST test number is 822Q60017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 whlch was certified in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/789543, 217368/P14452, 1762401P14452, 176240. The 
in-house promdure No. is 2-QC-001 ,Thermometers which are not calibrated vs standard thenmeter No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016.471047 and NlST test report Nos. 81 1/258522, 8t 112557078, and 236090. 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY 1CPIMS AND 1CP-OES IN P g h L  
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 anatyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

M T@ 0.05982 

M Tb < 0.00060 

- TI 0.00199 

- M Th = 0.00199 

!!!! Tm 0.00080 

b! Sn < 0.00997 

!!d Ti 0.09969 

!!! w 0.01994 

- M u 0.00399 

- v 0.00399 

- Yb 0.00199 

- M y 0.07976 

- Zn 0.00400 

- M CU 0.00130 !!! Pb 0.00598 - 0 K 0.00060 Ta 0.01396 - 0 Zr 0.00005 

M - Checked by 1CP-MS 0 - Checked by ICP-OES i - Spectral Interference n - Not Chedced For s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments lncludifig but not limited to tbe following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytica t methods 
For the preparation of “working reference samples” 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERiAL 010457 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

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

30.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Rec og nl ze d 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 IQ Net International Certifi@tlon M em-: 
Argentina (IRAM), Australia (QAS), Austria (OQS}, Belgium (Avinter} , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Renmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), treland (NSAI}, Israel (SI t), Italy (CISQ), Japan {JQA), Korea (KSA-QA), Netheriands (KEMA), Norway (NCS), 
Poland PCEC), Portu a1 {APCER), Singapore {PS3), 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 Materials Production - Accredited APIA Certificate Number 883.02 
A2LA Mutual Recognition Agrefment Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (CQFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SiT) 
(SINAL), Japan (JAS) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal {IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Cornmission - Domestic Licensing of Production and Utflization Facilities 

10.2 I S O d  17025 - 19d1*General Requirements for the Competence of TesOng and Calibration" 

10.5 lOCFR24 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlL-STD45662A (ObsoietdObserved) 



j l .0  DATE OF CERTIFlCATION AND PERIOD OF VALLDiTY 

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

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of a C W  increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / 1V Labs concurs with state and federal reguiatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: February 23, 2004 

Oli20GS Expiration Date: 

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

Certificate Approved By: Kateiin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



010459 
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, iakewood, nj 08701 usa 
phone: 800-669-6799 0 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesQivstandards.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 I N Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

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

DESCRIPTION OF CRM Custom-Grade I000 yglmL Thallium in 0.5% (abs) HNOs 2.0 

Catalog Number: 

Starting Material: TLNO3 
Starting Material Purity (%I: 99.996539 

CGTLI-1, CETL? -2, and CGTL1-5 
Lot Number: W-QTL01094 

3.0 

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

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: l O Q 1  1 4 pg/mL 
Certified Density: 7.002 g/mL (measured at 22" C) 

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

Uncertainty (2) = 2f623-5tM1a 

n xI = individual resuits 
n =  numwufmmts 
El$ = Ihe sumrratian tf all significant dirreted errors 
(Mosf c o r n  are the errusfrom instrwrentd memerrent, 
welghklg, dlMion to volum, md the fixed errs reporled on t he 
NISI" 334 mtiflcate d mabsis.) 

wa 

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

national or international standards, through an unbroken chain of comparisons all having stated uncertainti8s." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NET via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighlng and volume dilution errors. 

4.3 Assay Method #I 1009 $ 4  pglmL (Avg 2 runs) 
ICP Assay NiST SRM 3158 Lot Number: 993012 

Assay Method #2 1000 gg1mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

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


4.2 

4.3 

4.4 

Ol0460 
BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annualiy compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers am 692476 - Class I and 692476A - Class 2. 
The NET test number is 822l260017-98. AH analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST I 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 ASTM E7747 and NlST 
Monograph 350 using NIST Test Nos. and Std Nos.: 769543,217368l769543: 217368/P14452, 176240/P14452.176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, t 19016,471047 and NlST test report Nos. 811/258522, 811/2557078, and 236090. 

a 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN yg/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. SoJutions tested by 1CP-MS were analyzed in an ULPA-Fiitersd Clean Room. An 
ULPA-Filter is 99.9935% efficient for the removal of particles down to 0.3 pm, 

hn AI < 0.01000 

- M Sb e 0.00050 

M As 0.01000 

M Ba < 0.0tmo 

@ 0.00050 

c Bi r: 0.00040 

- 0 8 < 0.00140 

I 0 Cd 0.00150 

0 0.00085 

Ce 0.00500 

k? CS < 0.00030 

!!d Cr < 0.00500 

M CO < 0.00300 

!4 cu 0.00600 
M - Checked by ICP-MS 

6.0 INTENDED USE 
For the calibration of anaiytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFM, XRF, and DCP 
For the validation of analyticai methods 
For the preparation of Writing reference samples” 
For interference studies and the determination of correction coeMcients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

0 Ir lJ < 0.00200 

M V 0.00200 

!i Yb 0.00100 

M y = 0.04000 
- 0 Zn 0.00110 

!d Zr < 0.00500 
s - Solution Standard Element 
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7.0 INSTRUCTlONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

HOMOGENEITY - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 

10.1 I S 0  9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net lnternatlonal Certification Network: 
Argentina (tRAM), Austraiia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA}, 
Columbia (ICONTEC), Czech Republic (Cas), Denmark (DS), Flnland (SFS), France (AFAQ), Germany (OQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAi), Israel (Stl), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Sinpapore (PSB), Slovenia (SIQ), Spain (AENOR), Sw@wland (SQS) 

10.2 ISQltEC 17025 - 1899 "General Requirements for the 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 AZLA Certificate Number 883.02 
AZLA Mutuaf Recognitfon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), benmark (DANAK), Finland (FINAS), France {COFRAC), Germany (DAR), Hong Kong (HKAS, Ireiand (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zsaland (IANZ), N o m y  (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SASf, United Kingdom (UKAS) 
and United States (NVLAP) (ICf30 ES) 

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

' 

10.5 40CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-STD4662A (Obsolete10bserved) 



~ 1 0 4 6 ~  
14 .O DATE OF CERTiFlCATlON 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 specifred uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low densrty polyethylene bottles, When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

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

Certification Date: December 09,2003 

Expiration Date: 
’ 1E2005 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: Debbie Newman, Production Manager 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul G8iness, Chemist, Senior Technical Director 



i n  

ce 

C e r t i e  W83-02. The cerliticate is designed and the cefiied value@) and uncertainzylies) are 
detenmined in accordance With IS0 Guide 31-2000 (Reference Materials - Contents of certificates and labe&), 
I S 0  Guide 34-2000 "Wty System Guideks for the Roduc2ion of Reference Mate&&, " and !SO Guide 35-1989 
''CefiNcation of Reference Materials - General and 3atisical Principles. " 

0 

r 

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

e-mail: ivsales@?ivstandards.com website: www.ivstanciards.com 
phone: 800-669-6799 732-901-1900 f a :  732-901-1903 

tifr'cate of a n a l y s i s  

1.0 

3.0 

4.0 

Catalog Number: 
Lot Number: W-BO2042 

CGBI-I, CGBI-2, and CGBI-5 

Starting Material: H3803 

The Certified Value is the instrument analysis value. The following equations are used In the calculation of the certified value and 
the uncertainty: 
(3etWii Valm 0 = a 

Uncerta'pfy (3 =Jllmlyl* 

n 

sfrmir@rmntal rnaaren*Bfif, 
, ;md the fixed erra reported [3n t he 

torn 

NT METHODS TRACEABILITY TO NlST AN 
~3 'Property of the result of a m w r e  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., f993, definition 6.10) 
CI This IV product is Traceable to NISI' via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account me SRM uncertainb emor and the measurement, weighlng and volume dilution errors. 

4.4 Assay Method tM 999 f 2 pglmL (Avg 2 runs) 
fCP Assay N E T  SRM 3107 Lot Number: 991987 

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


010464 

0 u < o.ooo02 

- M Lu < 0.00040 

I 0 Mg O.OOOO6 

0 Mn O.ooOo2 

- 0 Hg 0.01500 

- M Mo 0.00200 

- M Nd < 0.00200 

Q Ni e 0.00230 

- M Nb .5' 0.c)OOSO 

- 

5 0 s  

- M Pd 0.00500 
I 
l - 0 P 0.00250 1 Pt 0.00200 

4.2 BALANCE CALIBRATWN - All balances are checked dally ustng in-house procedure number 6-IMM-001. The wemtS 
used for testing are annually compmed to Gerhart Scab Corporatfon's master weights and are traceable to the National 
Institute of Stanbards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number Is 822(260017-48. All analytical balances am dibrated every 4 months by &hart Scale COW, Of 
South Ambay. The balances are calibrated with a ciass 1 andlor class 2 analytlcai weight set. These wdghts are tested 
annually by a NIST I NVW aecredlted calibration lab. The NlST test number Is 82Z260017-98. 

THERMOMETER CALlBRATfON - The thermometers used in the determination of the final densities are calibrated vs standard 
themmeter No. 903-2680 which was certified in accordance wlth the procedures ouElined by ASTM €77437 and NIST 
Monograph 150 uslng NiST Test Nos. and Std Nos.: 769543,217368f159543,217368/p14452,176240P14452,176240. The 
In-house ptocedure No. is 2-QC-001 .Them#xnebrs which are not calibrated vs standard themmeter No. 903-2630 are 
traceable b NET Identification Nos. 92564,119016,471047 and NlST test report Nos, 811/258!522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-hause procedure 34C-002 is used to calibrate all Class A Glassware used in the 
manufachire and 4uality control of Custom Grade Standards. 

e 
4.3 

4.4 

TRACE MFTALLIC IMPURITIES (TMI) DETERNllNED BY ICWMS AND ICP-OES IN pg/rnL 
Custom-Grade sokrUons are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the mst sensitbe 
method for each element, Is reported below. Solutions tested by ICP-MS were analyzed In an ULPA-Flltered Clean Room. An 
ULPA-Filter Is 99.9985% emcient for fhe removal of particles down to 0.3 pm. 

5.0 

- 0 AI < O.OO090 

c M Sb O.OO050 

L M As < 0.01000 

- 0 Ba 0.00010 

- 0 Be c 0.00017 

- M 8i 0.00040 

1 6  

c M Cd < 0.00300 

c 0 Ca < O.O#G7 

L 0 Ce < 0.00300 

- M Cs < 0.00030 

M cr 0.00500 

0 co < 0.00110 

M Cu < 0.00600 
M - Checked by ICP-MS 

y Dy 0.00600 

- M Er 0.0OWO 

I M Eu 0.00300 

M Gd < 0.00100 

Q Ga c 0.00160 
- 

- M 0.00600 

- M Au c 0.00300 

M Hf 0,00200 
d 

- M Ho < 0.00050 

M In c 0.01OOO 

d M Ir 0.00500 

- 0 Fe c 0.00110 

M La 0.00050 

- M Pt, 0.00300 

c 

0 - Checked by fCF-OES 1 - Spectral Interference 

- Ail Pr 0.00030 

- M Re 0.OOloQ 

- M Rh 0.00100 

WI Rb 0 . O b I ~  - 
- M Ru 0.00200 

- M Srn c 0.00t00 

0 Sc c: 0.00002 - 
- 0 se 0.00620 

0 Si 0.00067 

- M Ag < 0.00200 

- 0 Na < O.OOO10 

- M Sr 0.00050 

0 s < 0.10ooo 

I M Ta 0.00700 

n - Not Checked For 

- 

6.0 INTENDED USE 
For the calibratian of analytical Instruments lnduding but not limited to the following: 
ICP-MS, ICP-OES, FWS, GFAA, XPF, and UCP 
For the validation of analyblcal methods 
For the preparation of "worklng reference samples" 
For interference studies and the determination of cwrection mficients 
For detection limit and Iheadty studies 
For addltlonal Intended wes, contact 1V Technical Staff 

- M Te 0.03000 

.... M Tb c 0.00030 

- M n < 0.00100 

- M Th < 0.00100 

- M Trn < 0.00040 

M Sn < 0.00500 

M Ti < 0.05000 

c M W O.Oi#O 

- 

- M Yb Q,OOIOO 

- M Y c 0.04w)O 

0 Zn c: O.OOO19 

- M Zr < 0.00500 
s - Sdution Standard Element 

- 



010465 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 
10.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEITY - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 

40.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-W) 
Standards Council d Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entldad Mexicana de Acredltacian, a.c.(EfvlA) 
Members of IQ Net international Certlflcation Network: 
Argentlna (IRAM), Australia (QAS), bstfia {mS), Belgium (Avinter) I Brazil (FCAV), Canada (QMI), !-long Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), O r e m  (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SU), Italy (CISQ), Japan (JQA), Korea (KSA-CIA), Netherlands (EMA), Noway (NCS), 
Pdand(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR}, Switzerland (SQS) 

- Chemical Testlng - Accredlted A2l.A Certificate Number 883.04 

10.3 ISOllEC Guide 34 - 2000 “General Requirements for the Competence of Reference Material Producers” - Reference Materials Production - Accndlted A2l.A Cerlifkate Number 883.02 
A2U M u t u a l  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), lfong Kong (HKAS, Ireland (NAB), IWy (SIT) 
{SINAL), Japan (JAB) (JNLA), RepuMic of Korea (KOLAS), The Netheriands (RvA), New Zeaiand (IN), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switrerland (SAS), United Kingdom (UKAS) 
and United States (WLAP) (ICBO ES) 

- Domestic Licensing of Production and Utillxatlon Faclllties 

10.2 lSOflEC 17025 - 1999 ”C3eneral kquirements for the Competence of Tes8ng and Calibration” 

10.4 lOCFR50 Appendix t3 - Nuclear Regulatory Commbsion 

10.5 lOCFW1 - Nuclear fiegulatory Commission - Reporting Defects and Non-Compiiance 



010466 
11.0 DATE OF CERTIFtCATION AND PERIOD OF VALIDITY 

e 
11.1 N Shelf Life - The perlod of tlme durlng which the concentration of the analyte(s) in a proparly packaged, unopened, and 

unused standard stored undw environmentally controlled and monitored mditlons will remain within the specified uncertainty 
range. Shelf life Is limited primarily by transphition (loss of water from the sdution) and infrequently, by chemical instaMlity. 
Transpiration studies (P-SPO1020) of chwnically-stable solutions performed at Inorganic Ventures ! IV Labs indicate a CRM 
skdf-llfe d four years for solutions packaged in 5oo-mL low density polyethylene bottles. When stored under special conditions 
that rnlnlrnlze transpiration and instability, the shelf life can be extended past this Iimlt, 

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

Certification Date: March 21 1 2003 

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CE ING OFFICERS , 

Certlficats Prepared By: 

Certmcate A ~ ~ W V M  8yi 

Certifying m c e c  



010467 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

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

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

c e r t i f k a t e  of a n a l y s i s  
1 .O Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (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(s), IS0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - Genera! and Statisical Principles." 

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 fohowing equations are used in the 
calculation of the certified value and the uncertainty: 
W D k d  Valua 0 = 

n 

4.0 TRACEABILITY TO NfST AND VALUES OBTAINED BY INDEPENDENT METHODS 
3 "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product Is Traceable to NlST via direct amparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume ditutlon errors. 
4.1 Assay Method #i 1004 f 2 pglrnt (Avg 2 runs) 

ICP Assay NIST SRM 3134 Lot Number: 891307 

Assay Method #2 1008 pglrnl 
Gravimetric NlST SRM Lot Number: See See. 4.2 

http://ivsales8ivstandards.com
http://www.ivstandards.com


0.2 

4.3 

4.4 

BALANCE CALlSRATtON - All balances are checked dally uslng in-house procedure nzrnbr 6-lMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST TraceaMtity numbers are 692476 - Class f and 692476A -Class 2. 
The NIST test number is 322/260017-93. All analytkal balances are calibrated every 4 months by Eerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annual!y by a NIST I NVLAP accredited calibration lab. The NIST test number is 822/260017-98. 

THERMOMETER CAUBRAflON - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certiied in accordance with the procedures outlined by ASTM €77-87 and NIST 
Monograph 150 using NtST Yest Nos. and Std Nos.: 'P69543,217368/769543,217368/P14452, 178240lP14452, 176240. The 
In-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard tt\ermometar No. 903-2680 are 
traceabie to NIST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALlBRATlON - In-house procedure 3 - 0 0 2  is used to calibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5.0 TRACE METALLIC INIPURffIES (TM1) DETERMINED BY lCPIMS AND ICP-OES IN pg/mL 
Custorn-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-h4S. The msult from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Ckan Room. An 
UtPACilter is 99,998596 efficient for  the removal of paflcles down to 0.3 pm. 

0 - Checked by ICP-OES i - Spectral lnterfsrence 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 vefidation of analytical methods 
For the preparation of 'working reference samples" 
For interference studies and the determination of mrrectiin coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

Te 

!!d Tb 0.00060 

E TI < 0.00200 

!!?I! 7I-l 0.00200 

!!?! Tm -c 0.00080 

M Sn < 0.00998 

0 Ti < 0.00500 

Bd w 0.05576 

!!! yb 0.00200 

- M y 0.07987 

&? < 0.03993 

&! 0.00998 
s - Solution Standard Element 



0110469 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

HOMOGENEITY - This sofution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAD) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net tnternational Certification Network: 
Argentina (IRAM), Austrelia (QAS), Austria @as), Belgium (Avinter) , Bratll (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (Cas), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC , Portu al (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), S e e d f a n d  (SQS) 

- Chemical Testing - Accredited ASLA Certificate Number 883.01 
10.2 ISOllEC 1702k - WS8"General Requlremenfs for the Compebnce of Testing end Callbratton" 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2U Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BrnwA), Belgium (BELTEST) (SKO-OBE}, Canada (SCC), Chinese Taipei (CNlA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Notway {NA), 
Portugal (IPQ}, Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC}, Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVIAP) (!CBO €33) 

10.4 IOCFR60 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Productlon and Utlllzation Facilities 

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

10.6 MILSTD45662A (Obsolete10bserved) 



060470 
I1 .O DATE OF CERTIFICATION AND P ERlOD OF VALIDITY 

11.1 lV Shelf Life - The period of time during which the concentration of the anatyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentaliy controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf fife is limited primarily by transplration (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 
shetf-life of four years for solutions packaged in 506rnL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf ufe can be extended past thls limit. 

11.2 Explratlon bate - The date after whkh a CRM should not be used. Routlne laboratory USQ of a CRM increases transpiratlon 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
inorganic Ventures / IV Labs concurs with stste and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certificatlon Date: July 23, 2003 

Exdration Date: 

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

CertMcate Approved By: Katalin Le, QC Supervisor 

Certifying Mficer: Paul Gaines, Chemist, Senlor Technical Director 



010471 
inorganic v e n t u r e =  / i v  l a b s  

I95 iehigh avenue, suite 4, lakewood, nj 08701 usa 

e-mail: ivsales@ivstandards .corn website: www.ivstandards.com 
phone: 800-669-6799 9 732-901-1900 fax: 732-901-1903 

cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 1000 p g h t  Phosphorus in H,O 
Catalog Number: CGPl-1,  CGPl -2  and CGPI-5 

Starting Mareriai: 
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 (91 = X I 

n 

(21 = mean x, = individual results n = number of measurements XS, = The summation of all significant 
estimated errors. 

Classical Wet Assay: 1006 k 4 pglmL 
Method: Acidimetric Titration vs NlST SRM 84k KHP. 

Instrument Analysis: 1002 f 4 pglmL 
Method: inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 3 139a. 

The independent sarnpks t-test 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 t he  stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pg/mL: 
Custom-Grade soiutions tested for trace metallic impurities by ICP-MS were analyzed in en ULPA-Filtered Clean Room. 
An UtPA-Filter is 99.9985% efficient for the removal of particles down t o  0.3 @ma 

0 AI 
- M Sb 
- M As 
M Ba 
- M Be 
M Bi 
I M B  
M Cd 

- M Ce 
M Cs 
M Cr 
M Co 
- M Cu 

- 

- 0 Ca 

- - - 

C0.040 
0.01 2 

< 0.003 0 
< 0.001 0 
<0.000050 
< 0.000040 
<0.0070 
<0.00030 
c 0.01 0 
< 0.00050 
C 0.000030 
<0.00050 
C 0.00030 
0.080 

y DY - M Er 
A M Eu 
- M Gd 
I M Ga 
M Ge 

- hA Au 
- M Hf 
I M Ho 
M In 
M tr 
- 0 Fe 
M La 

- 

I - 
- - M Pb 

< 0.00060 
< 0 .O005O 
<0.00030 
< 0 .ooo 1 0 
0.00070 

< 0.00060 
< O.OOO30 
< 0.00020 
<0.000050 
C0.030 
< 0.00050 
co.050 

< 0.000060 
<0.00030 

< 0.001 0 
<0.000040 
€ 0.0030 
< 0.00040 
< 0.020 
< 0.00020 
< 0.00020 
€0,050 
<0.000050 

< 0.00050 

< 0.00020 

M Pr <0.000030 
Re cO.00010 

M Rh <0.00010 
M Rb <0.00010 
M Ru <0.00020 
M Srn <0.00010 
n sc 

Se ~ 0 . 4 0  
0 Si <0.020 
M Ag <0.00020 - 0 Ne q0.090 
M Sr €0.000050 

M Ta <0.00070 

I 

- 
..." 
- 

- 
L 

- 
- n S  
7 

- M Te <0.0030 - M Tb <0.000030 - M TI €0.00010 
- M Th <0.00010 
c M Trn c0.000040 
- M Sn <0.00050 

M W <0.0010 

- M V <0.00020 
M Yb <0.00010 
- M Y <0.0040 - M Zn 0.0035 
I M Zr <0.00050 

Ti 
c - M u <0.00020 

& 

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

ANALYZED DENSITY OF SOLUTION (measured at  22°C): 1.001 glmL 
QA:KL R ~ . O I O M ) ~ ~ N  

(over) 

Expires: 1P20G5- Quality Assurance Manager 

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

I. IS0 9001 :2000 QMI Registered Quality System (Certificate Number 01 01 05) 

Membars of IQ Net : Argentina (IRAMI, Australia (QAS], Austria (6QS1, Belgium 
(Avinter) , Brazil (FCAVL Canada (QMI), Hang Kang (HKQAA), Columbia (ICONTEC), 
Czech Republic ICQS), Denmark (DS), Finland (SFS], France (AFAQI, Germany (DQS), Greece (ELOT), Hungary (MSZT), Ireland 
(NSAI), Israel (SUI, Italy (CISQ), Japan (JQA1, Korea (KSA-QA), Netherlands (KEMA), Norway {MCS), Poland(PCBC1, Portugal 
(APCER), Singapore (PSBI, 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/IEC17O25-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

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

4. MI L-STD-45 662A 
5. 
6. 

STABlLlTYl EXPiRATlON DOCUMENTATION 

Shelf Life - The length of time that a oroperlv stored and packaged standard will remain withi~n 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 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 
standard. 

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

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

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 ~CALtBRAlYQN 
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 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 NfST 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 €77-87 and NlST Monograph 150 using NiST 
Test Nos. and Std Nos.: 769543, 21 7368/769543, 21 7368/P14452, 176240Pl4452, 176240. The in-house 
procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceabl 
to  NlST Identification Nos. 92564, 1 1901 6, 471 047 and NlST test report Nos. 81 1/258522, 81 1/2557078, and 
236090. 

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

TEL 1-800-569-6799 INT'L 1-732-9Ol-I 900 FAX 1-732-904 -1 903 E-MAIL IVtech@ivstandards.com 
-2- 

mailto:IVtech@ivstandards.com


010473 
I n o r g a n i c  w e n Z u r e s  / i v  Babs 

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax :  732-901-5903 

e-mail: ivsales~ivs~ndards~com website: www.ivstandards.com E cert i f icate  of a n a l y s i s  
e 

1 .O inorganic Ventures I IV tabs is an 150 Guide 34-2000 Certfled Reference Materiai (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 35-4 989 "Certification of Reference Materials - Generat and Statisical Principles." 

DESCRIPTION OF GRM Custom-Grade IO00 p g h L  Sillcon in HzU tr .  HNO;, tr. HF 2.0 

Catalog Number: CGSI1-1, CGSII-2, and CGSII-5 
Lot Number: Wr5102082 
Starting Material: Si02 
Starting Material Purity (%): 99.996367 

Certified Density: 1.002 glmL (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 
caicu\ation of the certiiied value and the uncertainty: 

4.0 TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
D Property of the result of a measurement or the value of a standard whereby it can be related to stated references. usually 
natlwral or intwmatlonal standards, through an unbroken chain of comparisons ell having stated uncertainties." (60 VIM, 2nd 
ed., 1993, definition 6.10) 
Ci This IV product Is Traceable to NET via direct comparison to NIST SRMs. The uncertainties for ea& cer!ifJed value are 
reported. taking into account the SRM uncertainty emr and the measurement, weighing and volume dilution errors. 

4.1 Assay Method bl 1000 f 5 pglrni, (Avg 2 runs) 
ICP Assay NlST SRM 3150 Lot Number: 991 108 

Gravimetric NlST SRM tot Number: See Sec. 4.2 
Assay Method fM VI01 pglmL 

http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily usihg in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Carporation's master weights and are traceable to the Natiwal 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class I and 6924768 - Class 2. 
'The NlST test number is 822126001748. ALI analyhlcal balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibmted wlth a dass 1 andlor class 2 analflcal weight set. These weights are tested 
annually by a NlST / N V W  accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The t t r m e t e r s  used In the determination of the anal densities are calibrated vs standard 
thermwneter No. 903-2680 which was certified in accordance wlth the procedures outlined by ASTM E77-87 and NlST 
Monograph I50 using NfST Test Nos. and SM Nos,: 769543,217368n69543,217368/P14452, 176240rP14452,178240. The 
in-house procedure NO, Is 2-QC-001.Thermometers whlch are mt calibrated vs standard hemometer No, 903-2580 are 
traceable to NIST ldentfflcation Nos. 9256$, 11~016,471047 and NlST test report Nos. 81 1/2585~2,81 mi57078, and 236090. 

GLASSWARE CALl8RATlON - In-house procedure! 3-QC-002 B used to calibrate all Class A Glassware used in the 
manufacture and quality contrd of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pglmL 
Custom-Grade solutlms 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 Cfean Room. An 
UWA-Filter is 99.9985% effjdent for the removal of parttcles down to 0.3 pm. 

- 0 Af 0.02730 

- M Sb < 0.00113 

-.) M As c 0.02264 

- M Ba 0.02264 

- 0 Be c 0.00091 

M Bt s 0.00091 

- 0 B 0,02409 

- M Cd 0.00679 

c 0 Ca 0.00135 

-.- M Ce < 0.01132 

- M Cs e 0.00068 

- 0 Cr < 0.00681 

- M Co < 0.00679 

- 0 cu < 0.00454 

M - Checked by ICP-MS 

M Dy < 0.01358 

M Er c 0.01132 

- M Eu 0.00679 

I M Gd 0.00226 

- M Ga c. 0.00226 

- M Ge < 0.01358 

c 

L 

I M Au c 0,00679 

- M Hf c 0.00453 

- M Ho e 0.00113 

- M In c 0.02264 

M Jr G 0.01132 

- 0 Fe < 0.00499 

CI M La < 0.00113 

- M Pb e 0.00679 

- 

0 - Chedted by ICP-OES 

0 Li O.oooQ9 

M Lu < 0.00091 
I 

- 
g Mg 0.04991 

- M Mn O.oO906 

- 0 Hg c 0.04991 

- M Mo 0.00453 

- M Nd c 0.00453 

- 0 NI e O.0iW 

M Nb 0.00113 

fi Os 

- M Pd c 0.01132 

0 P < 0.02269 

- M Pt < 0.00453 

- 0 K 0.00771 
I - Spectral Interference 

%a,.-. 

I 

- M Pr c 0.00068 

M Re < 0.00226 

M Rh 0.00226 

h4 Rb 0.00226 

M Ru 0.00453 

M Sm < 0,00226 

- 
- 
- 
- 
- 
- 0 sc < o.Ooo91 

d s si 
M Se < 0.01811 - 
g Ag < 0.00453 

0 Na 0.02008 

- 0 Sr 0.00032 

- 
Q s < 0,11342 

- M Ta 0.00200 

n - Not Checked For 

6.0 INTENDED USE 
Fw the catibratfon of analytical IriStrumMb including but not Rrnited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
for the validation of analytical methuds 
For the preparation of "working reference samples" 
Fw interference studles and the determlnatlon of correction coefldents 
For detectton firnit and linsarlty s M s s  
For additional intended uses, contact IV Technical Staff 

I M Te c 0.06791 

- M Tb < 0.00068 

- M TI e 0.00226 

I M Th 0.00226 

M Tm O.OOO91 

- M Sn < 0,01132 
c 

Q n 0.01325 

- M w < 0.02264 

a M U < 0.00453 
I 

- 
0 V < 0.00408 

c M Yb 0.00226 

- M Y c 0.09055 

- M 2h 0.04528 

- 

M Zr 0.01132 
s - Sdutio~ Standard Element 
I 



010475 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERlAL 

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

8.0 
9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 

$0.2 

10.3 

10.4 

10.5 

10.6 

IS0 900t:2000 Quality Management System Registration - QMI Certificate Number Of0105 
Recognized by: 
Registrar Accreditation Board {ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entldad Mexicana de Acreditacibn, a,c.(EMA) 
Members of IQ Net lnternatlonal Csrtiflcatlon Network: 
hQentlna (RAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQM), 
Columbia ( ICOmC),  Czech Republlc (CQS), Denmark {OS), Finland (SFS), France (AFAQ), Germany (UQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC) Portugal (APCER Singapore (PSB), Slovenia (SlQ), Spain (AENOR). Switzerland (SQS) 
I S O d !  17025 - 1999 "General kequlrernents for the Competence of Testing and Calibratlon" - Chemical Testing .I Accredited A2lA Certificate Number 883.01 

1SO/EC Guide 34 - 2000 "Genera! Requirements for the Competence of Reference Material Producers" 
Reference Materials Production - Accredited A2LA CertlRcate Number 883.02 

A2LA Mutual Recognttion 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 (OAR), Hong Kong (HKAS, Ireland (NAB), ltaty (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic uf Korea (KOLAS), The Netherjands (RvA), New Zealand (IANZ), N m y  (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (EMAC), Sweden (SWEDAC), Switzerland (SA$), United Kingdom { W A S )  
and United States (NVLAP) (ICf30 ES) 

40CfR50 Appendix B - Nuclew Regulatory Commission - Domestic Llcendng of Production and Utilization Facllltles 

1 OCFR2-l - Nuclear Regulatory Commission - Reportlng Defects and Non-Compltance 

Mlt-STD-45682A (Obaotete10bserved) 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALlDtTY 

11.1 1V Shelf Life - The period of time durlng which the concentration of the analyte(s) in a propefiy packaged, unopened, and 
unused standard stored under environmentally cantrolled and monitored conditions Wil 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-SP01020) of chernlcally-stable sdutions performed at Inorganic Ventures I IV Labs indate a CRM 
shelf4ife of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that rnlnimtze transpiration and instability, the shelf life can be extended past this limit. 

11 .a Expiration Date - The date after whlch a CRM should not be used. Routine laboratory use of a CRM Increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful fife. 
Inorganic Ventures I IV Labs concurs wlth state and federal regulatory agencles’ recommendations that solution standards be 
assigned a one-year explratlon date. 

Certification Date: F e b r u a ~  24,2003 
Expiration Rate: Ea== , l i 2 @ 5  

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFlCERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Certifying Officer: PauJ Gaines, Chemist, Senior Technical Director 



i n  0 
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r g a n l c  v e n t u r e s  Cv t a b s  
195 lehigh avenue, suite 4, lakewood, nj 08701 ma 

e-mail: ivsaIesQivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-9M-1900 e fax: 732-901-1903 

t i f icate  of a n a l y s i s  
CUSTQM-6RADE SOtUTIUN 1000 pglmL Titanium in I .4% XNO, tabs) tr. HF 
Catalog Number: CGTl1-1, CGTll -2 and CGTll-5 This standard should not be prepared or stored in glass. 

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

Titanium Metal 
9 9.99 9 Yo 
F29114 

CERTIFIED CONCENTRATION: 1010 f 3 pglmL 
The Certified Value is based upon the most precise method used to analyze this CRM, The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value ( s i }  = x 
n 

( R )  = mean xi = individual results n = number of measurements cS i  = The summation of a l l  significant 
estimated errors. 

Calculated Value: 1002 p g h L  
Method: Calculated, based on starting material. 

Instrument Analysis: 1010 1 3 pg/mL (Average of 3 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NfST SRM 3162a. 

TRACE METALLIC IMPURITIES DETERMINED BY 1CP-MS AND ICP-OES IN pglmL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS wore analyzed in 8f1 ULPA-F&ered Clean Room. 
An ULPA-Filter is  99.9985% efficient for the removal of particles down t o  0.3 pm. 
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ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.01 1 g/mL 
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Quality Assurance Manager Expires: 

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


QUALITY STANDARD RQCUMENTATION 

-I. IS0 9001 :2000 QMI Registered Quality System {Certificate Number 0101 05) 

Members of IQ Net : Argentina (LRAMI, Australia (US), Austria ( O M ) ,  Belgium 
(Avinterl , Brazil (FCAVI, Canada (OMII, Honu Kong (HKQAA), Columbia (ICONTEC), Czech 
Repubiic {CQS), Denmark IDS), Finland (SFS), France (AFAQ), Germany (DQSI, Greece (ELOT), Hungary {MSZT), Ireland (NSAI), 
lsrael (SI!), Italy (ClSQ), Japan (JQA), Korea [KSA-QA), Netherlands (KEMA), Norway {NCSI, PolandtPCBC). P o W w l  (APCER), 
Singapore (PSB}, Slovenia (SIQ}, Spain (AENOR), Switzerland (SQS) 

2. 

3. 

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

1 OCFRSO Appendix 6 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR2 1 .I Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance bepartment for further information and copies of documents pertaining t o  our 
Quality Standard certifications. 

4. M I L- STD-4 5 6 6 2 A 
5 .  
6, 

STABILiTY/ EXPIRATION DOCUMENTATION 

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

Expiration Date - The date after which a standard solution should not be used. A one year expiration dat 
recommended by most state and federal regulatory agencies. Transpiration issues 
repeated use of solutions over 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 1s used to clean all bottles. Contact us for technical information relating to contamination issues in 
p ac karg i ng m at erials . 

GLASSWARE CALI B RAT1 0 N- 
In-house procedure 3-QC-002 is used to calibrate al! Class A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

BALANCE CALIBRATION 
All balances are checked daily using in-house procedure number 6-IMM-001. The weights used for testing are annually 
compared t o  Gerhart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (NIST). The NlST Traceability numbers are 4283588 and 464678. The NlST test number is 8221280017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Arnboy. The balances are calibrated 
with 8 class 1 analytical weight set. These weights are tested annualty by a NiSf 1 NVLAP accredited calibration lab. 
The NIST test number is 822126001 7-8. 

THERMOMETER CALIBRATION 
The thermometers used in the determination of the fmai 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, 21 7368/P14452, 17624O/Pl4452, 176240. The in-house 
procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable 
to NIST Identification Nos. 92564, 1 1901 6, 471 047 and NlST test report Nos. 81 1 /258522, 81 1/2557078, and 
236090. 

ECHNICAL SUPPORT 
AI1 customers are encouraged to contact us for technical support for the propef use of our products. 

TEL 1-800-569-6799 INT'L 1-732-9014 900 FAX 1-732-901 -1 903 E-MAIL IVtech@iustandards.com 

-2- 
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0104'79 
g a n i c  v e n t u r e s  / i v  ' l a b s  

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

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

i f icate of a n a l y s i s  
1 .O Inorganic Ventures I tV Labs is an IS0 Guide 34-ZooO 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 fruduction of Reference Materials," 
and \SO Guide 35-1989 "Certification of Reference Materials - General and Statisical Principles." 

2.0 DESCRIPTION OF CRM Custom-Grade 4000 pglmL Strontium in O.?'Ye (abs) HNOs 

Certified Concentratlon: 1004 k 2 pg/rnL 

Certified Density: I .001 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to enalyze this CRM. The following equations are used in the 
calculation of the cettlfied 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 b a 
confirmation of the accuracy of this CRM. 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the mutt  of a measurement or the value of a standard whereby it can be related tQ stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertalntfes." ( IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This 1V 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. 

4.1 Assay Method #I 1005 f 2 vg/rnL 
ICP Assay NIST SRM 31 53a Lot Number: 990906 

1004 s 2 pglmL 
EDTA NtST SRM 928 Lot Number: 8807.10 

Assay Method #2 

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


Wd?O 4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMMOOO 
used for testing are annually compared to Gsrbarl Scale Corporation's master weights and are traceable to t e ationa 
hstitute of Standards and Technology (NIST). The NlST Tramablity numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number is 822f260017-98. All analytical balances are calibrated every 4 months by Garhart Scab Corp. of 
South Arnboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NET / NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-268Q 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, 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. 811/258522,811/2557078, and 236090. 

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

5,O TRACE METALLIC IMPURITIES (TMI) DETERMINED 8 Y  ICP/NIS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-NIS. 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 
ULFA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 

For the validation of analytiil methods 
For the preparation of 'working reference samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
Fur additional intended uses, contact IV Technical Staff 

LCP-MS, ICP-OES, FAAS. GFAA, XRF, and DCP 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 



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

UX0481 9.0 

j0.0 QUALITY STANDARD DOCUMENTATION 

HOMOGENEltY - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogen 

90.1 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 Mexicam de Acreditacion, a.c.(EMA) 
Members of 1Q NetJpterna tional Certification Network: 
Argentina (IRAM). Australia (ClAS), Austria (OW), Belgium (Avinbr) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (ELOT), 
Hungary (MSZT), treland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netbsdands (KERAA), Norway (NCS), 
Poland PC6C , Pwtu at (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Sv$zerland (SQS) 

- Chemical Testing - Accredited ASLA Ceftlficate Number 883.01 

4 0.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materlab Production - Accredited A2U Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgiurn (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNIA), Czech Repobtic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Wong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JJNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEUAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES} 

10.2 ISO/ld 17028 - 199#"General Requlremenb for the Competence of Testing and Calibration" 

10.4 1OCFRSO Appendix 8 - Nuclear Regulatory Commission - Uornestic Licensing of Production and Utilization Facilities 

10.5 iOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlLSTD4Fi662A (ObsoleWObserved) 

11.0 DATE OF CERTfFlCATfQN AND PERIOD OF VALIDITY 

11.1 IV Sheif Llfe - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under envlronmentdy 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, 
Transpiragon studies (PSP02020) 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 polyethybne bottles. When stored under special conditions 
that minimire transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Pate -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 rand limit its useful Me. 
Inorganic Ventures / IV Labs concurs with state end federal regulatory agencies' reammendations that solution standads be 
assigned a one-year expiration date. 

n Certification Date: October 22,2003 
Expiration Date: 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

10482 
Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

JcA&- - L  
Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gainss, 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 iiv l a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 9 732-901-?900 c fax: 7'32-901-7903 

e-mail: ivsalesQivstandards.com website: www.ivstandards.com 0 cert i f r 'cate of a n a l y s i s  
3 .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 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 \SO Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRiPTiON OF CRM Custom-Grade 1000 pg/rnl Tin in HzO tr. HNO3 tr. HF 

Catalog N urn ber: 

Starting Material: Sn Shot 
Starting Material Purity (%I: 99.999438 
Starting Material Lot No ~ 1 2 ~ 2 3  
Matrix: 

CGSNI-I, CGSNI-2, and CGSN1-5 
Lot Num&er: X-SNOI I15 

Hz0 tr. MN03 tr. HF 

CERTIFIED VALUES AND UNCERTAtNTIES 

Certified Concentration: 995 k 2 VglmL 

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 certiiid value and the uncertsinty: 
Certified V b  0 = 

n 

TRACEABlLiTY TO NE1 AND VALdES OBTAINED BY INDEPENDENT METHODS 
J "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 comparisons ell having stated uncettaintks." (IS0 VIM, 2nd 
ed., 1993, definition 6.1 O} 

D This IV product is Traceable to NlST via direct comparison to NlST SRNls. The uncertainties for each c e r t f i  value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method $1 995 f 2 pglrnl (Avg 2 runs) 
ICP Assay NIST SRM 31 6'1 a Lot Number: 9931 07 

Assay Method #2 998 pglml 
Gravimetric NET SRM Lot Number: See Sec. 4.2 

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


010484 
4.2 

4.3 

4.4 

BALANCE CALlBRATlON - AI! balances are checked daily using in-house procedure number b1MM-004. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
tnstitute of Standards and Technology (NISTJ. The NlST Traceabifi numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822/260017-98. At1 analytical balances are calibrated every 4 months by Gethart Scab Corp. of 
South Amboy. The balances are calibrated With a class 1 andor class 2 analytical weight set. These weights are tested 
annuaUy by a NlST / NVlAP accredited G311br3tbn lab. The NlST test number is 6221260017-98. 

THERMOMETER CAtfBRAnON - 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.: 769543,227368/769543, 217368P14452, 'l762401P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard tlwrmorneter No. 903-2680 are 
tracesbie to NET Identification Nos. 92564, 119016,471047 and NtST test report Nos. 811/258522,811/2557076, and 236090. 

e 

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

5.0 TRACE METALLIC IMPURITIES ffMI) DETERMINED BY ICP/MS AND 1CP-QES IN pgfmL 
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. 

6.0 INTENDED USE 
For the calibration of analytjcal instruments including but not limited to the fdlowing: 
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 coMicients 
For detection limit and linearity studies 
For additlonal intended uses, cantact IV TecbniGai Staff 

e - M u < 0.00402 

v 0.00402 

Y Yb < 0.00201 

!k! y 0.08035 

h! Zn 0.04017 

M Zr < 0.0fOa4 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010485 

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

8.0 HAZARDOUS lNFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this C M .  

9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

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

10.1 tS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recog nixed by: 
Registrar Accreditation Board (ANSI-R4B) 
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 ( M S ) ,  Belgium {Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia {ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI!), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugai (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing -Accredited A2LA Certificate Number 883.01 

10.3 ISOIlEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZLA Certtflcate Number 883.02 
A2lA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (8mwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNlA), Czech Repubtic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB}, italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netheriands (RvA), New Zeatand (IANZ), Norway {NA), 
Portugal (IPQ), Singapore {SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS}, United Kingdom (UICAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFR60 Appendix I3 - Nuclear Regulatory Commission - Domestic Llcenslng of Production and Utilization FacilSUes 

10.2 1SOIIE& 17025 - 1999 "General Requirements for the Competence of Testlng and Callbration" 

10.5 1 OCFRU - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

1 0.6 MI L-S TO45 66 2 A (0 bs o letel0 bs e wed) 



11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

0 

11.1 IV Shelf Life - The period of time during whit3 the concentration of the analyte(s) In a propedy 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 instabifrty. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed et Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutbns packaged in 5WmL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

I t 2  Expiration Date - The dale 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 as useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

. 

Certification Date: February 1 I, 2004 
Expiration Date: 

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

Certificate Approved By: Katalln Le, QC Manager 

Certffying Officer: Paul Gaines, Chemist, Senior Technical Director 



010487 
DnouganSc v e n t u r e s  1 i v  l a b s  

195 tehlgh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-3900 fax: 732-901-1903 

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

cer t i f i ca te  of a n a l y s i s  
I .O Inorganic Ventures 1 IV Labs is an lS0  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), fSO 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 Custorn-Grade I000 pglml Bismuth In 3.5% (abs) HN03 

Certified Concentration: 1002 f 4 ug/rnL 

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 following equations are used in the 
calculation of the certified value and the uncertainty: 
Certifted Value (g! = 

n 
ctrg= wlean 
xI = individual reaults 
n = Mmt3er of m a m m n t s  
€IS = The sumnation d ail significant estirmted erws 
(Most c m n  am the errorsfromhstrumntd rrreasurerrent, 
welgMng, dilution to volum, mcl the fixed uroT reported on t he 
NET swvt certificate d aatfsis.) 

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

4.1 Assay Method # A  1002 k 4 pglml (Avg 2 runs) 
ICP Assay NlST SRM 31 06 Lot Number: 991 21 2 

Assay Method #2 1002 pg1rnL 
Gravimetric NIST SRM to t  Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://w.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 61MM-001. The weights 

- M Te c 0.06008 

M Tb < 0.00060 
c 

c M TI < 0.00200 

- M Th < 0.00200 

c M Tm < 0.00080 

- M Sn < 0.01001 

M Ti < 0.10013 

d M W < 0.02003 
- 

1 M u 5 0.00401 

~ M V c: 0.00402 

M Yb 0.00200 
, 
- 
- M Y < 0,08011 

- 0 Zn 0.00008 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Ted-inology (NIST). The NIST TraceaMtity numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822/260017-98. Ail analytical balances are calibrated every 4 months by Gemart. Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 8221260017-98. 

M Lr < 0.01001 - 
- 0 Fe 0.00014 

LI M La 0.00100 

4.3 THERMOMETER CALIBRATION - The thermometers used in the detemlnatlon of the final densities are calibrated vs standard 
thermometer No. 903-2600 which was certified In accordance with the procedures outlined by ASTM €77-87 and NET 
Monograph 150 using NfST Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452, 176240/P14452,176240. The 
in-house procedure No. Is 2-QC-001 ,Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NIST test report Nos. 811/258522,81112557078, and 236090. 

0 Pd < 0.00400 - 
c 0 P < 0.01000 

M Pt < 0.00401 
I 

4.4 GLASSWARE CALt8RAflON - 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 1NlPURlTIES (TMI) DmERMINED BY ICPIMS AND ICP-OES IN ~.r~lmL 
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, AR 
ULPA-Fllter is 99.9985% efficient for the removal of particles down to 0.3 pin. 

9 A! 0.00012 

- M Sb 0.00100 

M As 0.02003 

- M Ba c 0.02003 

- M Be 0.00100 

2 €31 

- M B < 0.14018 

- 0 Cd 0.00017 

- 0 Co 0.00245 

- M Ce < 0,01001 

Cs 0.00060 

Cr 0.00020 

Co < 0.00601 

d M Dy < 0.01202 

M Er < O.OfOO1 

M Eu < 0.00601 

- M Gd < 0.00200 

- M Ga < 0.00200 

M Ge < 0.01202 

M Au -c 0.00601 

g Hf e 0.00401 

M Ho < 0.00100 

- 0 In 0.00105 

- 
- 

- 
- 

- 

- 0 Li +c 0.00002 

- M Lu < 0.00080 

Q Mg 0.00070 

- 0 Mn c 0.00020 

- 0 Hg c 0.01500 

,.-. M Mo c: 0.00401 , 

- M Nd d 0.00401 

- M Ni < 0.03602 

M Nb C 0.00100 - 
- n os 

M Pr c: 0.00060 

M Re .c 0.00200 

- 
- 
M Rh C 0.00200 

M Rb e 0.00200 

M Ru c 0.00401 

I hA Srn 0.00200 

- M Sc c 0.02003 

M Se < 0.01602 

- 0 SI 0.00105 

M Ag < 0.00401 

0 Na 0.00240 

- M Sr c 0.00100 

0 S < 0.03000 

- 

- 

- 

- 
- 

- 
0 K 0.00039 - M Ta 0.01402 L M Zr c 0.01001 
c 

0 Pb 0.00135 0 Cu 0.00014 - 
M - Checked by ICP-MS 0 - Checked by ICP-OES I - Spectral Interference n - Not Checked For s - Solution Standard Element 

6.0 tNTENDED USE 
For the calibration of analytical Instruments including but not limited to the fdfowlng: 
ICP-MS, 1CP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correct[on coeffici@nl 
For detectkm firnit and linearity studies 
For additional intended uses, contact IV Technical Staff 



7.0 INSTRUCTfONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 010489 

ICP-OES 306.772 nm 0.08 / 0.01 VghL 1 d o m  Th,U,Zr,Hf, Fe 
ICP-OES 222.825nm 0.1 (OD2 pgh t  1 &om Cr. Hf, Ce, os 
ICP-MS 209 arnu 2 ppt r3a Mi t u l r V  

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 IS0 9001:2000 Quality Management System Registration - QMf 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 IC? Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), finland (SFS), France (AFAQ). Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA}, Norway (NCS), 
Poland(PC€3C), Portugal (APCER Singapore (PSB), Slovenia {SlQ), Spain (AENORI, Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 lS0llEC Guide 34 ZOO0 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognitlon Agreement Partners: 
Australia {NATA), Austria (BmwA), Belglurn (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipet (CNLA), Czech Republic 
(NAO}, Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR). Hong Kong (HWS, Ireland (NAB), Itaty (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) (IC60 ES) 

10.4 IOCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Productlon and Utillzatlon Facilities 

10.2 1SOltEC 17025 1999 "General kequirements for the Competence of Testing and Calibration" 

10.5 4OCFRPl - Nuclear Regulatory Commission - Reportlng Defects and Non-Compfiance 

10.6 MltSTD45662A (Obsolete10bserved) 



I 1  .O DATE OF CERTIFICATION AND PERiOD OF VALIDITY 010490 

11.1 N Shelf Life - The period of time during which the concentration of the analytels) In a properly packaged, unopened, and 
unused standard stored under environmentally controlled and rnonltored conditions will remain within the specified uncertainty 
range, Shelf ilfe Is llmited primarily by transpiration (loss of water from the solution) and infrequently, by chemicai instability. 
Transpiration studles (P-SPOM.l20) of chemically-stable solutions performed at Inorganic Ventures I IV tabs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpfration and instability, the shelf life can be extended past this limit. 

21.2 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 which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiratlon date. 

Certification Date: March 28,2003 

Expiration Date; 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certifying Officer: Paul Gaines. ChernPst, Senlor Technical Director 



RADE SOLUTION 1000 pglmL Lanthanum in I .4% HNO, (abs) 
Catalog Number: CGLA'i -1 and CGLA 1-5 

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

CERTfFtED CONCENTRATION: 'I 002 =t: 3 pg/mL 
The Certified Value is based upon the most precise method used t o  analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (n) = x , Uncertainry *) = 2 t E s  ,)*11/* 

n (n) 

( a )  = mean xi = individual results n = Rumbet of measurements XS, = The summation o f  all significant 
estimated errors. 

Classical Wet Assay: 1002 f 3 pgimL 
Method: EDTA Titration vs NIST S R M  928 Lead Nitrate. 

Instrument Analysis: 1007 jl: 3 pglmL 
Method: Inductively Coupled PIasrna Spectroscopy (ICP) vs NlST SRM 31 27a. 

The independent samples t-test was used to determins if there is agreement between the above assay methods a t  the 959/0 confidence 
interval. Both mathods were compared and showeri agreement within the stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLtC IMPURITIES DETERMINED BY fCP-MS AND ICP-OES IN PglmL: 
Custorn-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an ULQA-Filtered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.5 ~( rn .  

- 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 C0.00030 
- 0 Ca cO.010 
j Ce - n cs 
- M Ct <0.00050 
- M Co <0.00030 

Cu <0.00060 

- M Dy ~0.00060 
M Er 0.0010 - 
I M Eu <0.00030 
- M Gd 0.039 
M Ga <0.00010 

Ge <0.00060 
- M Au <0.00030 
- M Hf <0.00020 
- M Mo 0.00010 
- 0 In <0.030 
M Ir <0.00050 
- 0 Fe <0.050 
2 La - M Pb <0.00030 

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

ANALYZED DENSITY OF SOLUTION 
QA:KSL ~ w . i t i ~ o a r ~ r  

1111 M Li <O.OQlO - 0 Pr <0.020 
- M Lu 0.660040 - M Re <0.00010 
M Mg ~0.0030 - M Rh <0,00010 
I M Mn <0.60040 - M Rb <0.00010 
- 0 Hg <0.030 - M Ru <0.00020 
M Mo ~ 0 . 0 0 0 2 0  I M Sm 0.00040 
- M Nd 0.00020 - M Sc <0.0010 

0 Se <0.40 - 0 Ni <0.050 - 
!J- os  I M Ag ~0,00020 

Nb <0,000050 - 0 Si <0.020 

c M Pd <0.00050 - 0 Na <0.090 
- 0 P C0.050 - M Sr <0.000050 

- n K  - M Ta <0.00070 
- M Pt <0.00020 - n S  

M Te <0.0030 
M Tb C0.000030 
M TI <0,00010 

M Trn <0,000040 
h4 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,OQ20 
M Zr <0.00050 

- 
- 
- - M Th ~0.00010 
I 

.... 
,."%" 

- 
- 
- 
- 
- 
- - 

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

(measured at 22%): 1.009 g/m& (over) 

Inorganic Ventures, Inc. 
195 Lehigh Avenue Suite 4 * Lakewoad, NJ 08701 
Ordars: 800-669-6799 FAX (732) 901 -1 903 
Technical Support: 800-569-6199 

Quality Assurance Managfir 
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QUA LIT/ STANDARD DOC UNIENTATION 

I. IS0 9001 :ZOO0 QMI Registered Quality System (Certificate Number 01 0105) 

Members of 10 Net : Argentina (IRAM), Australla [QASI, Austria (6QSl, Belgium 
(Avinter) , Brezil (FCAVI. Canada (QMI), Hong Kong (HKQAA), Columbia (ICONTEC), Czech 
Republic (CQS), Denrnerk (DS), Finland (SFSI, France (AFAQ), Germany IDQSl, Greece (ELOT), Hungary (MSZT), Ireland (NSAlf, Israel 
(Sll), Italy {CISQ), Japan {JQA), Korea [KSA-QA), Netherlands (KEMA], Norway (NCSI, PotandWCBC), Portugal (APCER), Singapore 
(PSB), Slovenie [SO), Spain (AENORI, Switzerland (SQS) 

2. 

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials 
Production - Accredited A 2 U  Certificate 883.02 
ISO/IECI 7025-1 999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited 
A2LA Certificate 883,Ol 

1 QCFR50 Appendix f3 - 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 t G  our Quality 
Standard certifications. 

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

STABILINI EXPfRATfON DOCUMENTATION 

Shelf Life - The ien- @at ,a,,.~roperlv stored and packaned standard w i l  reD j$nahb 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 h i t s  the time B standard can be used with confidence. The smaller the bottle ?he higher 
the rate of transpiration. Inorganic Ventures' studies Indicate that the shelf life of our 500 mL 
bottle is 4 years and the shelf life of our 125 rnL bottle is 21 months. 

Expiration Date - The date after which a standard solution should. ...& e 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 msy adversely affect the  integrity of the standard. 

PACKAGING DOCUMENTATiON 
Purified acid, 18 megohm double deionized water that has been filtered through 8 0.2 pm filter and in-house procedure IV- 
PACK-001 is used to clean all bottles, Contact us 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 
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 454678. The NlST test number is 822126001 7-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Gorp. 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 CA LIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outtined by ASTM E77-87 and NIST Monograph 150 using NlST 
Test Nos. and Std Nos.: 769543,ZI 7368/769543,217368/?14462,176240/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. $2564, 11 $01 6, 471 047 and NIST test report Nos. 81 11258522, 81 1/2557078, and 236090. 

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

TEL 1-800-569-6799 INT'L 1-732-901-1900 FAX 1-732-901 -1903 E-MAIL lVtech@fvstandards.com 

-2- 

mailto:lVtech@fvstandards.com
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

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

e-mail : ivsales~ivstandards.com we bsite : vvyvw. ivstandards. corn 

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

Certificate #883-02. The certificate is designed and the certified valuefs) and uncertainty(ies) are 
determined in accordance with tS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label@), IS0 Guide 34-2000 'Quality System Guidetines 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 WDO vg/mL Palladium in 3.3% (abs) HCL 2.0 

Certified Density: 1.022 g/mL (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: 
OertfledVab(rg =- m= m m  

n xr = hdhtld&l EWRS 
n = nurrt3er of m a m n t s  
I 8  = The smmtion d all signficant estiwated ermi 
(Most c ~ m n  arethe errasfrominstfurrental rrreasuremnt, 
weighing, dWim to vohm3, and the fixed erra reprxted on t he 
NlsT EFfM certiric&te of maffsis.) 

Uncertainty (2) = 21hwsrWE 
@ow 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertaindes.' (IS0 VIM, 2nd 
ed., 1993, definldon 6.10) 
U This IV product is TraceaMe to NIST via direct comparison to NIST SRM.  The unceftaintles for each certified value are 
reported, taklng into accwnt the SRM uncertainty error and the measurement, welghlng and vdurne dtlution errors. 

4.1 Assay Method I#? 994 f 3 pglmL (Avg 2 runs) 
ICP Away NIST SRM 31 38 Lot Number: W207 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
Methad I000 pglrnL 
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using it't-bouse procedure number 6-IMM-001. The weights 
used for testing am annually armpared to Gerhart Scale Corporation's master wetghts and are traceatde tu the Naffonal 
Institute of Standards and Technology (NIST). The NET TraceabUlty numbers are 692476 - Class t and 692476A - Class 2. 
The NlST test number is 822/260017-98. Ail analytical balances are calibrated every 4 months by Gerhart Scale &p. of 
South Amboy. The balances are calibmted wlth a dass 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NlST I NVW accredited calbtation lab. The NlST test number is 822/260017-98. 

TMERMUME-TER CALIBRATION - The t h e m e t e r s  used in the betemination of the finai d~tSIti85 are ~ M r a t e d  vs standard 
thermometer No. 903-2680 which was GerUfied in accordance with the procedures outllned by ASTM €77-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos.: 769543,21?3681769543,2t7368/Pf4452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers wbich are not calibrated YS standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NET test report Nus.  8111258522,81112557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3 6 c d 0 2  Is used to callbra!e 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 ICPmOES IN pglrnL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each dement, is reported below. Solutions tested by ICP-MS were analyzed in an UCPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of partides down to 0.3 urn. 

.m" 0 AI 0.00400 

2 Sb < 0,00500 

- 0 As < 0.0t400 

- M Ba < 0.00100 

- 0 Be 0.00009 

- M Bi s; 0.00004 

- 0 B c 0.00090 

I 0 Cd c 0.00600 

- 0 Ca 0.00700 

- M Ce 0.00050 

I M Cs < 0.00003 

0 Cr 0,00450 

- M Co < 0.00030 

- 0 cu 0.00360 

M - Checked by ICP-MS 

&J Dy < 0.00060 

M Er 0.00050 

M Eu 0.00030 

- M Gd < 0.00010 

- M Ga c 0.00010 

M Ge 0.00060 

- 0 Au r; 0.00300 

M Hf < 0.00020 

M Ho e O.OOOO5 

- 0 In c 0.03300 

- WI Ir e 0,OM)SO 

- 0 Fe 0.04600 

- M La < 0.00005 

- M Pb < 0.00030 

L.c 

- 

- 
- 

Q ti c 0.04000 

I M tu 0.00004 

- 0 Mg < 0.01100 

- 0 Mn < 0.00650 

g Hg -z 0.0ff00 

- M Mo 0.00020 

M Nd 0.00020 

I 0 Ni 0.01800 

- 44 Nb < O.ooOo5 

n Os 

- S Pd 

0 P 0.00600 

0 pt < 0.00600 

L 

- 

- 0 K < 0.02000 

0 - Checked by ICP-OES i - Spectral Interference 

- M Pr c 0.00003 

M Re < 0.00010 

0 Rh < 0.00600 

M Rb 0.00010 

- 
- 
- 
- 0 Ru < 0.00200 

c 0 sc .c 0.00009 

- M Srn 0.00010 

M Se 0.00080 

0 si 0.00600 

* 0 Ag 0.00670 

- 
- 
0 Na 0.01500 

M Sr 0.00005 

0 S < 0.02500 

M Ta < 0.00070 

n - Not Checked For 

- 
- 
- 
- 

0 Te < 0.01300 

M Tb 0.00003 

- 
- 
c M n c o,oooio 
- M Th e O.OO010 

I M Trn e O.OOOO4 

0 Sn 0.00700 

0 Ti c 0.00100 

- M W < 0.00100 

M U < 0.00020 

M V 0.00020 

M Yb < O.oOo10 

- 1\14 Y 0.00400 

a-4. 0 Zn 0.00060 

M Zr < 0.00050 

- 
c 

- 
- 
- 

- 
s - Solution Standard Ebment 

' 6.0 INTENDEDUSE 
For the callbration of analflcal instrurnents including but not Hrnited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
Fw the preparation of %orking reference samples" 
For interference studies and Ute determination of cwrection coeffients 
For detection h t t  and lincsarlty studles 
For addltionai intended uses, contact W Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
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8.0 

9.0 

10.0 QUAUN STANDARD DOCUMENTATtON 

HAZARDOUS INFORMATION - Rease refer to the endosed Material Saftey Data sheet for informatlon 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 Reglstratlon - QMI Certificate Number 019105 
Recognlzed by: 
Registrar Accredltation Board (ANSI-Wl3) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of 14 Net lnternatfonal Cettiflcatlon Network: 
Argentina (IRAM), Australia (QAS), Austria @QS), Belgium (Avinter) , Brazil (FCAV}, Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII). My (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEIMA), Norway (NCS), 
Poland PCBC), Portugal {AFXER), Singapwe (PS8), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing -Accredited A 2 U  Certificate Number 883.01 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2L.A Certificate Number 883.02 
A2LA Mutual Recognition Agreement Psftners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (SKO-OS€). Canada {SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFWC), Germany (UAR), 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-SINGMS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UJKAS) 
and United States (NVLAP) (IC60 ES) 

10.4 WCFRSO Appendix B - Nuclear Regulatory Commission - Domesac Licensing of Production and Utilization Facilities 

10.2 ISO/IE& 17025 - 1999 "General Requirements for the Competence of Testing and Calibration'' 

10.5 1OCFWI - Nuclear Regulatory Cwmlssion - Reporting Defects and Non-CornpIiance 

1 0.6 M IL-STD-45662A (0 bsol ete10 bs ewe d ) 

? I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Llfe -The period of time during which the concenttatlon of the analyte(s) in a property packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions MII remain within the spedfied uncertainty 
range. Shelf life Is limited primarily by transpiration (loss of water ftom the sdution) and infrequently, by chemical Instability. 
Transpiration studies (P-SP01020) of chemicalty-stable solutions performed at I n w n i c  Ventures I IV Labs Indicate a CRM 
sheff-life of four years For soluttons packaged In 500-mt low density polyethylene bottles. When stored under spedal conditions 
that minimize transpiratton and instability, the shelf life a n  be extended past this limit. 

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 integrity of the CRM and ilmlt tts useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' remmendaHons that solution standards be 
assigned a one-year expiration date. 

' 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 010496 
Certificate Prepared By: J o h n  Struthers, QA Administrative Assistant 

Certifying officer: Paul Gaines, Chemist, Senior Technical Dlrector 



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 732-901-3900 fax: 732-901-1903 
e-mail: ivsales@ivstandards.com website: w.ivs'tandards.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 M83-02. The certificate is designed and the certified vatue(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

2,0 DESCRIPTION OF CRM Custom-Grade 1000 VghL Sulfur in HzO 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: A010 f 2 pg/mL 

Certified Density: 1 .OOU g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
Certified Value (Q = (r9= m 

n = nm-ber of mswemnts 
BS = The smmation d all Stgnificant Winmted erms 
(Most c o m n  are the errasfromkrstrmntal masuremat, 
weighing, dllutlon to vcduwe, ad the fixed eTra reported on t he 
NET !iEM cWiflcate of %apsis.) 

n xr = indrvidual results 

Untertatnty (2) = 21kwsiWE 
0'" 

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

4.0 TRACEABlllTY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6. IO )  
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 pghL 
ICP Assay NIST SRM 3154 Lot Number: 892205 

Assay Method #2 I010 f 2 CIg/rnL 
Acidimetric NlST SRM 84k Lot Number: 84k 

mailto:ivsales@ivstandards.com
http://w.ivs'tandards.com


4.2 

4.3 

4.4 

010498 
BALANCE CALlBRATlON - All balances are checked daily using in-house procedure number 6 - IMW1,  The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traeeabie to the National 
Institute of Standards and Technology (NIST). The N1ST Traceability numbers are 692476 - Class 'l and 6924764 -Class 2. 
The NlST test number is 822/260017-98. All analytfcal balances are calibrated every 4 months by GeKhart Scale Cow. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST 1 NVtAP accredited calibration lab. The NlST test number is 822126001 7-98, 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final dsnsaies are calibrated vs standard 
thermometer No. 9032680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph f 50 using NlST Test Nos. and Std Nos.: 769543,217368/768543, 217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated w standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NIST test report Nos. 811/258522,81112557078, and 236090. 

0 

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

5.0 TRACE METALLIC IMPUR1TIES (TMI) DETERMINED BY 1CPlMS AND ICP-OES IN vglml 
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-f itter is 99.9985% efficient for the removal of particles down to 0.3 ym 

6.0 INTENDED USE 

0 - Checked by ICP-ES i - Spectral Interference 

M Yb 0.00200 

- M y < 0.07979 

- 0 fn 0.00125 

M Zr < 0.00997 
s - Solution Standard Element 

For the calibration of analytic81 instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, WAA, XRF, and DCP 
Far the validation of analytical methods 
For the preparation of 'working reference sampbs' 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

HOMOG&NEIT"Y - This solution was mixed according to procedure IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quatity Management System Registratfon - QM1 Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IWM), Australia (QAS), Austria @CIS), Belgium (Avinler) , BrazH (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AfAQ), Germany (DaS), Greece (ELOT), 
Hungary (MSZT), treland (NSAI), lsrael (Stl), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portu al (APCER), Singapore (PSB), Slovenia (SIQ), Speir, (AENOR), Switzerland (SQS) 

- Chemicai Testing "Accredited A2L-A Certificate Number 883.01 

40.3 1SOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers*' - Reference Materials Produdion - Accredited ASLA 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) (ICBO ES) 

10.4 IOCFR6O Appendix B - Nuclear Regulatory Commission 
- Domestic Llcenslng of Production and Utillration Facllltres 

10.2 ISOIIEk 17025 - 1d"Genera l  Requirements for the Competence of Tesbng and Calibration" 

10.6 10CFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance . 

10.6 NllLSTD45662A (0 bsolstelObserved) 



31.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010500 

e 
11.1 IV Shelf Llfe The period of time during which the concentration of the analfie@) in a properly packaged, unopened, and 

unused standard stored under environmentally controlkd and monitored conditions Will remain M i n  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-stabb solutions performed at Inorganic Ventures 1 IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 5OO-ml low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - Tfie 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 Me. 
Inorganic Ventures / IV Labs concws 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 StGNATURES OF CERTIFYING OFFICERS 

-& 

Certlflcate Prepared By: JoAnn Struthsrs, QA Administrative Assistant 

CeMcate Approved By: Katalin Le, QC Supervisor 

CerCifying Offlcer: Paut Gaines, Chemist, Senlor TechnfcaI Director 
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V Certificate o f  a n a l p ~ i ~  

CUSTOM-GRADE SOLUTION 1000 pg/rnL Thorium in 3% HNQ, (atrs) 
Cataiog Number: CGTH1 -1 and CGTHI -5 

t o t  Number: T-THO1059 

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

CERTIFIED CONCENTRATION: 1001 f 3 pglrnL 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (Z)  = c x 
n 

(E) = mean x, = individual rssults n = number of measurements Z S ,  = The summation of  all significant 
estimated errors. 

Classicel Wet Assay: I001 f 3 pglmL 
Method: EDTA Titration vs NIST SRM Lead Nitrate. 

Instrument Anaiysls: 1002 f 4 p g h L  
Method: Inductively Coupled Piasma Spectroscopy (ICP) vs NIST SRM 31 59. 

The independent samples t-test was u 
interval, Both methods wefe compare 
accuracy of this CRM. 

between the above assay methods at the 95% confidence 
This agreement is a confirmation of the 

TRACE METALLIC IMPURI ND ICP-OES IN pglmt :  
Custom-Grade sohrions tested for frac 
An ULPA-Filter is 99.9985% efficient 

-Filtered Clean Room. 

- 0 AI <0.00090 

L M Sb <0.000050 
.-. 0 As ~ 0 . 0 1 4  
- M Ba 0.0050 

- 0 Be <0.00020 
- M 3i <0.000040 
0 8 <0.00060 
- 0 Cd <0.0045 
- 0 Csr <0.030 
- M Ce <0.00050 
I M Cs <O,OOQ030 

- 0 Cr <0.00080 
- M Co <0.00030 
- M Cu <0.00060 

M Dy 0.0062 ' 

- M Er <0.00050 
- M Eu <0.00030 
- M Gd 0.0054 
- M Ga <0,00010 
- M Ge <0.00060 

- M Au C0.00030 

- hA Ha 0.00022 

I M Ir <0.00050 

M La <0.000050 

- M Hf <0.00020 

Q In <0.0020 

Q Fs <0.0011 

- - M Pb <0.00030 

- 0 ,Li <0.000030 - M Lu <0.000940 

0 Mn <0.0000030 

M Mo <0.00020 

M Nd 0.0026 
0 Ni €0.0023 
- M Nb <0.000050 
n Os 
- M Pd <0.00050 
i P  
- M Pr <0.00020 
- 0 K <0.0017 

p Mg <0.0d008Q 

! Hg 
- 
- 
- 
- 
- 

M PI 0.00037 
M Re <0.00010 
M Rh €0,00010 
M Rb <0.00010 
M Ru <0.00020 
#A Srn 0.0095 
M Sc <0.0010 
M Se <0,010 
0 Si <0.0034 
M Ag <0.0#20 
0 Na €0.00010 
M Sr <0.000050 
0 S <0.072 
- M Ta CO.00070 

c - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
..T. 

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

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1.022 g/mL 
QA:KL b o s a m m  

- 0 Te <0.031 
- M Tb <0.000030 
M TI <0.00010 
E Th 
M Tm <0.000040 
M Sn <0.00060 

9 Ti <0.00092 

hA U 0.074 
M V <O.OOOZU 
M Yb <O,UOOlU 

- M Y <0.0040 
0 In <0.00058 

M Zr 0.0085 

- 
- 
- 
- M w <0.0010 
- 
- 
c 

- 
- 

s - solution standard element 

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

Quality Assurance Managpr 
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e QUALITY STANDARD DUCU.MENTATION 

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

Members of IQ Net : Argentine (IRAM), Australia {QASI, Austria (&lSl, Belgium 
IAuinter) , &azii (FCAV), Canada (QMII, Hong Kong (HKQAAI, Columbia (ICONTECI, Czech 
Republic (CQS), Denmark (DSI, Finland (SFS1, France [AFAQ), Germany (DQSI, Greece (€LOTI, Hungary {MSZTI, bland (NSA11, Israel 
(SII), Italy (CISQ), Japan (JQA), Korea {KSA-QA), Netherlands (KEMAI, Norway (NCSI, Poland(PCBC1, Portugal IAPCER), Singapore 
(PSB), Slovenia (SiQ), Spain [AENOR), Switzerland (SQS) 

2. 

3. 

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

1 OCFR50. Appendix €3 . Nuclear Regulatory Cornmission - Domestic Licencing of Production and Utilization Facilities 
1 OCFRZl - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department far further information and copies of documents pertaining to our Quality 
Standard certifications. 

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

STA6lLlTYl EXHRATION DOCUMENTATION 

Shelf Life - The length of time that a ProDerfv stored and nackaned standard will remain within the sDecified 
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 8nd limits the time a standard can be used with confidence. The smeller 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. 

Expinktion Date - The date after which a standard solution should not be usedr A one year expiration date is 
recommended by most state and federal regulatory agencies. Transpiration issues 3nd repeat 
us5 of sclutions over a one year period may adversely affect the intagrity of the standard. 

PACKAGING DOCUMENTATIOfl 
Purified acid, 18 megohm double deionized water that  has been filtered through 3 0.2 pm filter and in-house procedure IV- 
PACK-001 is used to clean ati bottles. Contact us far technical information relating to contamination issues in packaging 
materials. 

GLASSWARE CALlBWTION 
In-house procedure 3-OC-002 is used to calibrate all Class A Glassware used in the manufacture end quality contro! of 
Custom Grade Standards. 

BAUNCE CALIBRATIO~ 
,Air balances are checkad 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 are traceable to the National Institute of Standards and 
Technology (NfSTI. The NlSf Traceabil'rty 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 cafibrated 
with B class 1 analytical weight set. These wsights are tested annually by a NIST / NVLAP accredited calibration iab. The 
NIST test number is 822/260017-0. 

THERMOMETER CAMBRATION 
The thermometers used in the determinatioh 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 
lest  Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The in-house procedure 
No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable to NlST 
Identification Nos. 92564, 1 I901 6, 47 1047 and NlST 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 1-800-%9-67F)9 INT'L 1-732-901-1 900 FAX 1 -732-9Ol-1903 E-MAIL IVtech@ivstandards.com 

-2- 

mailto:IVtech@ivstandards.com


0105-03 
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 websita: www.ivstandards.com 
phone: 800-669-6799 9 732-901-1900 9 fax: 732-901-1903 

cer  t i f  ica te o f a n a l y s i s  
4 .U Inorganic Ventures I IV Cabs 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 Iabeljs), ISQ Guide 34-2000 "Quality System Guidelives for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certifiwtion of Reference Materials - General and Statisical Principles." * 

. -  

DESC'RIPTION OF CRM Custom-Grade ' I O &  pgfmL Uranium in I% (abs) HNOs 

The Certified Value is based upon the-most precise method used to enalyre thisCRM. The following equations ere used in the 
calculation of the certified value and the Uncertainty: 
Cartifiad'Value 0 = . (cJ=mean 

n XI" imidualresutts 

w= 
n = nurrber of m t w m n t s  

= Thesunwration d all sigMi'iant astimslted e m s  
(Most c m n  arethe srrasfromimtrwrarrtal marerrert, 
wighhg, W l o n  to volum, 6nd the fixed #roT reported cm t he 
NET SYd certificate d matysis.) 

Uncertainty (2) =J&g#Iln 

x 

4.0 TRACEABILITY TU NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of 8 standard whereby tt can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated unct?ertainths." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 Thls N product is Traceable to NET via direct comparison to NIST SRMs. The uncertainties for each ce r t i i i  value are 
r@ported, taking into account the SRM uncertainty error and the measurement, weighing and volwne dllutton errors. 

4.1 h a y  bwmd ' 997 2 2 pglmt. 
ICP Assay NIST SRM 3 W  Lot Number. 894509 

Assay Method #2 1000 ggimL 
Gravimetric NlST SRM Lot Number; See Sec. 4.2 

, 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CAtll3RATlON - All belances are checked daiiy using in-bouse procedure number 6-1NIM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
Jnsiituti? of Standards and Technology (NIST). The NIST Traceability numbers &re 692476 - Class 1 and 692476A - Class 2. 
The NET test number is 82U260017-98. All analytical balances ere abated  every 4 months by Gemart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NlST / NVMP accredited calibration !ab. 7he NlST test number is 8221260017-98. 

THERMOMmER CALIBRATION - The thermometers used In the determination of the final densities are calibrated vs standard 
thermometer No, 903-2580 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NET Test Nos. and Std Nos,: 769543,217358/759543,217368/p14452,176240/P14952,176240. The 
in-house procedure Na. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST identification Nos. 92564, 119016,47~047 and NIST test report Nos. 8111258522, 811/2557078,’and 236090. 

4.3 

4.4 GLASSWARE CALl6RATlON - 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 8 Y  ICPIMS AND ICP-OES IN VghL 
Custorn-Grade solutions are tested for trace metallic .mpurities 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 anabed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for  the removal of pariicles down to 0.3 pm. 

- M 

E?? 
M 

CS < 0.00075 

< 0.01245 

CO 0.00747 

M DY < 0.01494 

E? < 0.01245 

!!!! Eu < 0.00747 

M Gd 0.00310 

!!!! Ga < 0.00249 

!i!! G@ 0.01494 

M Au 0.00747 

M Hf 0.00498 

M Ho 0.00052 

!Y! In < 0.02490 

!!d Ir < 0.01245 

M < 0.49798 

- M La 0.00145 

!!! CU 0,00072 M Pb 0,00217 j K  !!d Ta < 0,01743 k! Zr 0.01245 
0 - Checked by ICP-OES i - Spectral interference M - Checked by ICP-MS n - Not Checked For s - Sdution Standard Element 

6.0 INTENDED US€ 
For the callbration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and K P  
For the validation of analytlcal methods 
For the, preparation of ”working reference samples” 
For interference studies and the determination of corredion coefficients 
For detection limit and lineatlty studies 
Far addHIonal intended uses, contad N Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 EtAZARDOUS INFORMATION - Please refer to the endosed Material Saftey Data sheet for information regarding this CRM, 

9.0 

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

10.1 IS0 9001 :2000 Quality Management System Registdon QMI Certificate Number 01 0105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation {RVA) 
Entidad Mexicana d e  Acreditacion, a.c.(EMA) 
Members of u t  In ternational Certification !&#yg~&: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Wong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JaA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PC8C Portugal {APCER Singapore (PSB), Slovenia {SlQ), Spain (AENOR), Switzerland (SQS) 

- Chemical fat ing - Accredited A2U Certificate Number 883.01 

10.3 ISOAEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Produce~f 
- Rekrence Materials Production - Accredited MU CettMcate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA}, Austrla (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFMC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNM), Republic of Korea (KOLAS), The Netherlands (RVA}, New Zealand (WANT), Norway (NA), 
Portugal (IPQ), Singapore (SAGSINELAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 1 OCFRW Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facilities 

10.2 ISOIIE& 1702s' - 1999 "General kequirementr forjhe Competence of Pesting and Calibretion" 

$0.5 lOCFR2I - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MILSTD45662A (ObsaleteiObserved) 
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'NOTICE TO ICP-MS USERS: The 236U in this standard Is depleted. The certified abundances in Atom % are 8s follows: 
Natural Abundance IV's Certified Abundance 

]SotOD8 Atom % Atom % 

Uranium 23%U 99.3 99.8 4 0.1 

23Su 0.70 0.204 2 0.002 

'l"t.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which. the concentration of the anafyte(s) in R properly padraged, unopened, and 
unused standard stored under environmentally controlled and monitored condtlons will remain within the specified uncertainty 
range. Shelf Jife is lknited primarily by transpiration (kss of water from the solution) and infrequently, by chemlcal Instability. 
Transpiration studies (P-SPO1020) of chamicalty-stable solutions performed at Inorganic Ventures 1 IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minlmlze transpiration and instablky, the shelf IWe can be extended prtst this ftmk 

t'l.2 Expiration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiratJon 
tosses and the chance of contamination which affect the integrity of the CRN and limit its useful Me. 
Inorganic Ventures / IV tabs concurs with state and federal regulatory 8gendeS' recommendations that solution standards be 
assigned a one-year expiration date. 

0 

CertifOcation Date: June I O ,  2003 

92.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
CeMcate Prepared By: JoAnn Struthers, QA Administrative Assistant 

CeNfylng Officer: Paul Gains, Chemist, Senlor Technlcal Director 



a 
l*O 

a 

0 

i n o r g a n l a  v e n t u r e s  i i v  l a b s  
I95 lehigh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 9 fax: 732-901-1903 
e-mail: ivsales8ivstandards.com 0 website: www.ivstandards.com 

rtr’ficate of a n a l y s i s  
lnorgarrb Venturas I IV bbs Is an IS0 Guide 3f4.2000 CeMied Reference NlatesrSal (CRNI) I!hnufadumf2 
CEsrtHkate 4883-02, 7he certificate is designed and the cerlified value(s) and uncertainty(ies) are 
deteminsd in accordance with IS0 Guide 31-2oQO (Reference Materials - Contents of certnkates and label@), 
Is0 Guide 34-2000 “Quality System Guidelines for the Productim of Reference Materials,’‘ and IS0 Guide 35-1989 
’Certification of Reference Materials - General and Statisical Principles, 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

2001 k 2 pglrnt 

1.006 g l m l  (measured at 22” C )  

The CertHed Value is based upon t 
calculation of the certified value and the uncehtai 

C w t W V a k J ; ( q l = ~  
n 

@om 
UncertaErdy (3 = 21Cml)iSgn II 6igt-iificant estimted errwrs 

sfmrninstr@n?tW measurarren8, 
wid the fixed errn reported on t he 

TRACEABILITY TO NlST A 
C: “Property of the resuit of a measu 
national or international standards, 
ed., 1993, definition 6.10) 
El This 1V product is Traceable to N1ST via direct curnparlson to NlST SRMs. The uncertainties for each oertlfled value are 
reported, taking inta account the SRM uncertainty error and it@ measurement, weigning and vdume dilution ef‘rws. 
4.1 Assay Method #1 

NT METHODS 
standard whereby it can be related to stated references, usuaiilly 

unbroken chain d comparkons all having stated uncertainties.” (IS0 VIM, 2nd 

1001 f 2 u g h L  (Avg 2 runs} 
ICP Assay NlST SRM 3153 Lot Number: 990209 

Gravimetric NtSf SRM tot Number: See Sec. 4.2 
Assay Method #2 IQOQ pg/ml 

http://ivsales8ivstandards.com
http://www.ivstandards.com


4 5  

4.3 

4.4 

010508 
BALANCE CALIBRATION All balances are checked daily using in-house procedure number 6-1MM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
lnstltute of Standards and Technology (NIST). The NlST Traceablttty numbers are 692476 - Class I and 692476A - Class 2. 
The NIST test number is 822/260017-98. All analytical balances are caIibraZed every 4 months by Gerhart Safe Corp. of 
South Amboy. The balances are calibrated with a dass 1 and/or dass 2 analyticai weight set. These weights are tested 
annually by a NIST 1 NVLAP accredited calibration lab. The NET test number is 822/260017-98. 

THERMOMETER CAUBRAVON - The t h e m e t e r s  used fn the determination of the final densltles are callbrated vs standard 
thermometer No. 903-2680 which was certMed In accordance with the procedures outlined by ASTM En-87 and NIST 
Mwrograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P54452,176240. 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 N o s .  92564,119016,471047 and NIST test report Nos. 851/258522,811/2557078, and 236090. 

GLASSWARE CALlBRATION - 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 JCPcOES IN pglrnL 
Custom-Grade solutions are tested for trace metallic impurities by Axial iCP-OES and ICP-MS, The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an UFPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 prn. 

I 0 Al 0.01792 

- M Sb 0.00050 

- M As < 0.00991 

- M Ba e 0.00991 

M Be < 0+00050 

- M Bi O.QO040 

- 0 €3 < 1.19460 

- M Cd < 0.00297 

I 0 Ca 0.00080 

- M Ce g 0.00496 

- M Cs .C 0.00030 

- M Cr < 0.00496 

- M Co < 0.00297 

- M Cu < 0.00595 
M - Checked by ICP*MS 

- M Dy < 0.00595 

M Er c 0.00496 

- M Eu c 0.00297 

M Gd c 0.00099 

- M Ga < 0.00099 

- 

-... 

I M Ge < 0.00595 

- M Au c 0.00297 

I M Hf < 0.00198 

- M Ho < 0.00050 

- M In < 0.00991 

- M If 0.00496 

- 0 Fe 0.03982 

I M La < 0.00050 

- M Pb 0.00060 

0 L1 c 0.00008 

- M Lu < 0.00040 

Q Mg 0.00120 

M Mn c 0.00397 

- 0 Hg c 0.04778 

- M Mo 0.00050 

- M Nd < 0.00198 

- 

- 

M Ni < 0.00793 

- 0 Nb c 0.06371 
- 
I! os 
- M Pd < 0.00496 

n P  

- M Pt < 0.00198 

- 0 K 0.03146 
0 - Checked by ICP-OES i - Spectral Interference 

- M Pr .e 0.00030 

i Re 

M Rh 0.00099 

M Rb < 0.00099 

I M Ru < 0.00198 

- 

- M Sm < 0.00099 
- 0 Sc < 0.00036 

- M Se 0.00793 

- 0 Si 0.01354 

M Ag < 0.00198 

0 Na 0.04778 

- M Sr < 0.00050 

I 

- 

- n S  

- 0 Ta e 0.39820 

n - Not Checked Fur 

6.0 INEN5ED USE 
For the calibration of analytical insbwments including but not limited to the following: 
ICP-MS, GPQES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of Worklng reference samples" 
For tnterference studies and the determination of correction coeffiaents 
For detection limit and finfsarity studies 
For additional intended uses, contact IV Technicat Staff 

M fe < 0.02974 

M Tb < 0,00530 

M TI 0.00099 

M Th < 0.00099 

- 
- 
- 
- 
- M Trn < O.OoW0 

En Sn z 0.00496 

- M Ti 0.00198 
- 

- s w  
- M U 0.00198 

M v < 0.00198 

- M Yb < O.ooo99 

- M Y c 0.03965 

- M Zn O.Ot983 

- M Zr 0.00079 

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

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

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

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

10.1 I S 0  9001:2000 Quality Management System Registration - QMI Certificate Number O I Q I O S  
Recognized by: 
Registrar Accredltatlon Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entdad Mexicana de Acreditacion, a.c.(EMA) 
Members of 19 Net tntornational Certification Network: 
Argentina (IRAM), Austraha (QAS), Austria (C>QS), Belgium (Avinter) , Brazil (FCAV), Canada {QMI), Wong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS). Flnland (SFS), France (AFAQ), Germany {DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (ClSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Pdand PCBC Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing Accredited ASLA Cerflfkate Number 883.01 
10.2 1SOIIE& 1702b - 1999 "General Requirements for the Competence of Testing and Calbration" 

10.3 ISOIIEC Guide 34 - 2000 "General Requlrements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (5EtTEST) (BKO-OB€), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France {COFRAC}, Germany (DAR), Hong Kong (HKAS, Ireland (NA3), Italy (SIT) 
(SINAL), Japan (JAB) (JNU}, 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 Unlted States (NVLAP) (IC80 ES) 

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

40.5 IOCFWI - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MltSlD-45662A (Obsobte/Observed) 
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33.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY . 

e 
11.1 W Shelf Life - The period of time during which the concentration of lhe analyte(s) in a properly packaged, unopened, and 

unused standard stored under environmentally controiied and monitored amdltloos Will ramah within the specified uncertainty 
range, Shelf Qfe Is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instabllity. , 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for sdutions packaged in 5M)mL low denslty polyethylene bottles. When stored under spedaf conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

1? .2 Explratlon Date - The date after which a CRM shouM not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of mtamination which affect the integrity of the CRM and limit its useful Ilfe. 
Inorganic Ventures I IV Labs concurs with stab and federal regulatory agendes’ recommendations that sdution standards be 
assigned a one-year expiration date. 

Expiration Date: 

1!2004- 

12.0 NAMES AND SIGNATURES OF C 
Certificate Prepared By: 

. L  #-+tdrruXh*rcI 
R.a- - 

Certificate Approved By: b u l i n  ~ e ,  Q 

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  

t95 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

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

cer t i f i ca te  o f  a n a l y s i s  
1 .o 

2.0 

3 .O 

4.0 

Inorganic Ventures / IV Labs is an 1SO Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #383-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 32-2000 (Reference Materials - Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-2 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pg1mL Yttrium in 1*4% (abs) HNOs 

Catalog Number: 

Starting Material: Y203 
Starting Material Purity (%): gg.ggg727 
Starting Material Lot No 99189010~~ 
Matrix: 

CGYI-1, CGYI-2, and CGYI-5 
Lot Number: X-QYO1101 

1.4% (abs) HN03 

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: 
Cwlified Vatue = # =  mal 

Uncertainty (2) =ml'Plln 

n xr = individual results 
n = r w b e r  d maswewents 
MS = The sumrtirtion d all significant &irraZed e m s  
(Most c m n  are the errcrsfrwninstrurrental measlrewent, 
weighin& dilution to v o l m ,  md the fixed erra reported wl t he 
NlST S l b l  cerWic$e of wralysis.) 

0-0" 

The independent samples t-test wits 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. Tbb agreement is 8 

confirmation of the accuracy of this CRM. 

TRACEABIlITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
P 'Property of the result of a measurement or the value of a standard whereby it can be refated to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 

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

4.1 Assay Method #I 10#4 5 4 pglmL 

1006 f 2 C(g/mL 
EDTA NET SRM 928 Lot Number: 880710 

ICP Assay NlST SRM 3167a Lot Number: 796412 

Assay Method #2 

http://ivsales8ivstandards.com
http://www.ivstandards.com


4.2 

4.3 

4.4 

010512 
BALANCE CALI8RATION .I All balances are checked daily using In-hauss procedure number 6-1MM-001, The weights 
used for testing are annually compared to Gerhart Sale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab, The NIST test number Is 822Q60017-98. a 
THERMOMETER CAUBRATION - The thermometers used in the determination of the final denslties are calibrated vs standard 
thermometer No. 403-2680 which was certffled in accordance with the procedures outlined by ASTM €77-87 end NET 
Monograph 150 using NLST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 1762401P14452, 116240. 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, 119016,47t047 and NlSf test report Nos. 81 1/258522, 8tW2557078, 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 PghL 
Custom-Grade solutions are tested for trace metalic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each dement, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room An 
ULPACiker is 99.9985% efficient for the Fernoval of particles down to 0.3 pm. 

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 validatian of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coefficients 
For detection timZ and linearity studies 
For additional intended uses, contact IV Technical Stafi 

&!! Te 0.0297'6 

!@ Tb 0.00030 

- Tf 0.00099 

NI Til < 0.00099 

M = 0.00040 
!!d Sn < 0.00496 

- M Ti 0.04959 

1?1 w 0.00992 

- M Yb < 0.00099 

S Y  

- 0 Zn 0.00025 

23 < 0.00070 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 
9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

HOMOGENEITY - This solution was mixed according to procedure 1V-MPM-004 and is guaranteed to be homogeneous. 

lo.? IS0 9001:200# Quality Management System Registration - QMI Certificate Number #'I0105 
Recognized by: 
Registrar Accreditation Board (AANSL-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(ERrZA) 
Members of IQ Net International Certiication Network: 
Argentina (IRAM). Australia (US), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (OMi), Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (Cas), Oenmark (DS), Finland (SFS), France (AFAQ), Germany (OQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sfl), Italy (CISQ), Japan {JQA), Korea {KSA-QAf, Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portu ai (APCER Singapore (PS8), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited ASLA Certificate Number 883.01 

10:3 ISOltEC Guide 34 - 2000 "General Requirements for the Competence of Reference Matertal Producers" 
- Reference Materials Production - Accredited A2lA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners; 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (8KO-O8EfI Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (F\NAS), 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-SJNGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 10CFR50 Appendix 6 - Nudear Regulatory Commission - Domestic Licensing of Productlon and Utilization Faclllties 

10.2 ISOIIE& 17025 - 199%"General kequirements for the Competence of Testing and Calibration" 

AO.5 IUCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

'l0.6 MlLSTD45662A (ObsoleteKlbserved) 
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I 'I .O DATE. OF CERTIFICATION AND PERIOD OF VALIDITY 

'H.1 1V Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under envlronmentally 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-SW1020) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-lie 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. 

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

Certification Date: February 24, 2004 

Explration Date: 

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

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 i v  l a b s  

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

e-mail: ivsaieskPivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 f a :  732-901-1903 

c e r t i f i c a t e  of a n a l y s i s  
-l .Q 

2 .o 

3.0 

4.0 

Inorganic Ventures / 1V 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 IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 p@mL Zirconium in H2O tr. HNO3 tr. HF 

Certified Concentration: 1004 f 2 pglml 

Certified Density: 0.999 g/ml (measured at 22" C) 

The Certifd 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 Vale  a= (Ql= mal 

Uncertainty (3 = 21brsI)zI* 

n xI = indihridual rea& 
n = nu-r of nwsmmnts 
83 = The Suwwsitiwl d all SgMicard &rated errors 
(Most c m n  amthe musfrominstrmntal mwwrent, 
weighing, diiion to vdm, wd the fixed errw reportad on t he 
MST ERM certificate of srtalysis.) 

ova 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
D *Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
E This IV produd Is Traceable to NlST vla direct comparison to NET SRRSs. i h e  uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1004 i 2 pglmt (Avg 2 runs) 
ICP Assay NlST SRM 3169 Lot Number: 990109 

Assay Method #2 4000 pglmL 
GravfmeMc NET SRM tot  Number: See Sec. 4.2 

http://ivsaieskPivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATtON - 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 Technofogy (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale 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 NIST I NVIAP accredited calibration lab. The NIST test number is 8226260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the finel 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.: 769!543,217368/769543,217368/P14452, 376240P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thenmeters which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564,119016,471W7 and NIST test report Nos. 81 1/258522,81112557078, and 236090. 

4.3 

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

5,O TRACE METALLIC 1MPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglrnL 
Custorn-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitbe 
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 af particles down to 0.3 gm. 

- 0 AI 0.01416 

M Sb 0.00099 

1? As 0.01981 

h! < 0.01981 

Q Be 0.40048 

M Bi 0.00079 

h! B 0.13864 

P < 0.02123 

- 0 Ca 0.00809 

M Ce < 0.00490 

!!!! CS < 0.00059 

0 Cr 0.00881 

M co < 0.00594 

Ch < 0.01188 
M - Checked by ICP-MS 

g Li 0,00012 

!!d < 0.00079 

0 Mo < 0.00012 

B Nln < 0.00401 

Q Wg 0.04405 

Q Mo < 0.40U48 

!!!! Nd < 0.00396 

0 Ni 0.01214 

Q Nb < 0.08010 

os 
M Pd c o.oo%o 
0 p 0.01922 

!Y! 0.00396 

51 K c 0,00681 
0 - Checked by ICP-OES i - Spectral Interference 

!!!! Pr < 0.00059 

!!!! Re 0.00198 

!d Rh < 0.00198 

M Rb < 0.00198 

f!!.! 0.00396 

hn Sm 0,00198 

0 SC 0,00064 

!Y! Se < 0.01585 

Q si 0.80096 

I! A9 < 0.40048 

51 Na < 0.02803 

E? Sr o.Ooo99 

8, s 0.28033 

b! Ta 0.03386 

n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the foliowing: 

For the validation of analytical methods 
FQF the preparation of %orking reference samples” 
For interference studies snd the determination of corredibn coefficients 
For detection limit and linearity studies 
For additional intended usms, contact IV Techntcal Staff 

ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 

b! u 0.00396 

M v < 0.00396 

M Yb < 0.00198 

!2 y < 0.00401 

0 Zn 0.04005 

I 23 
s - Solution Standard Element 
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11 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during wbich the concentration of the analyte(s) in a properly pacfcaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified unmrtainty 
range. Shelf iife is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1 020) of chemically-stsble solutions performed at Inorganic Ventures / N Labs indicate a CRM 
shelf-1% of four years for solutions packaged in 5orknL tow density polyethylene bottles. When stored under special conditions 
that minimlte transpiration and lnstabiiity, the shelf life can be extended past this limit. 

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 integrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencbs' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 19,2003 

EzmaIz= Expiration Date: 

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

Certlficate Approved By: Katalin Le, QC Supervisor 
L J  

&@LA- - L  

P& L Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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SOUTHWEST RESEARCH INSTITUTE 
NUCLEAR PROJECT 
CLIENT: Division 20 

SRR: 26167,26177,26225 
SDG: 247357,247433,248204 
CASE: CNWRA 
VTSR: July 12,14,20,2004 
PROJECT#: 10542.02.002 

TASK ORDER: 040713-4,040714-12,040720-10 

Pipette Calibrations 
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TMU2 
TMV1 
L30-20 
TMW1 
TMY1 

c 

40 0.0399 0.0400 0.0399 0.04 99.83 
30 0.0300 0.0300 0.0299 0.03 99.89 

100.67 20 0.0201 0.0202 0.0201 0.02 
25 0.0251 0.0250 0.0251 0.03 100.27 
15 OUI OF StHVICt 
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TMVl 30 
L30-20 20 
TMWI 25 
TMYj 15, 

SwRl - Div. 01, Inorganic Labs' Fixed Volume Pipette Verification Log 

,0 '3 rn  I 0,300 0294 
~ a - o  r . ods.2 .&do 1 
* 025-7 * od5I 
0 LiT- SGV d I' UA 

Balance #: 34 Thermometer #: @/ 1 diH20 Temperature ("C): 2 I 
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SwRl - Div. 01, Inorganic Labs' Adjustable Volume Pipette Verification Log 
R 

Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % of True Value 
101 -00 20 0.0201 0.0203 0.0202 

AD J200-A 1 00 0.0983 0.0996 0.0997 0.099 99.20 
200 0.1984 0.1992 0.199 99.45 0.1991 

101.50 20 0.0204 0.0203 0.0202 
AD J200-C 1 00 0.0994 0.0998 0.1003 0.100 99.83 

200 0.2001 0.1998 0.1996 0.200 99.92 
20 0.0203 0.0204 0.0202 0.020 101 S O  

ADJPOO-D 1 00 0.0995 0.1007 0.1003 0.1 00 100.17 
200 0.1990 0.2001 0.1994 0.200 99.75 
20 

AD J200-G 100 
200 
20 

AD J200-H 1 00 
200 
20 

AD J200-J 100 
200 

0.020 

0.020 

1 

SwRl - Div. 01 , Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

20 0.0201 0.0201 0.0202 
ADJ200-K 1 00 0.1014 0.1007 0.1004 

200 0.1996 0.2001 0.2003 
20 

AD 5200 100 
200 
20 

ADJ200 100 
200 

0.020 100.67 
0.101 100.83 
0.200 100.00 

FRM-247a (Rev 4/Apr 04) 
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Eppendorf # True Value (pL) 1'' Reading (9) 2"d Reading (9) 
20 1020 1 , (7.303 

ADJ200-A 100 D W  DVb 
200 > /w $ /94J 
20 c7& 4 o& 3 

ADJ200-C 100 I O 9 7 4  O'fm 
200 ,zcm , /d 
20 ; 030'3 *DJo.f  

ADJ200-D 100 8 O c / 6  , / Q P 7  

200 11992 .&O I 
20 0 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
Balance #: 54 Thermometer #: G-6 I diH20 Temperature (" C) 2 I 0 1 0 5 2.3 

3rd Reading (9) 

,OB2 
4 opj7 
1 /?V 

* f j m 3  

,/c/%-.t 
4 RcZod 
3 /003  

f /w+ 

> 

AD J200-G 100 0 cv 200 

I 20 
100 
200 

4 ADJ200-H 

0 -  20 
cv ADJ200-J 100 

200 

20 
ADJ200-K 100 

200 
20 

An a I ys t 

Reviewed by 

J 

,ox I ' Dad( 8 0502 
~ lo14 I /OC>--? / /cwv 
It f 9fb ,200 I t d-m3 

* I .  1- 

FRM-244 (a) (Rev 5/Apr 04) 

ADJ2OO qd*/ 
z 
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0. 

N 
I 

0 

J 

Booupage: 06 052 

20 0.02 0-3 0. o&> o - 0302 
100 0.  okjblo 0 . ~ 4  ow 09gS 
200 O 2 w a  O.IW% o .a02 I 
20 . Ob WOLf 0. &E3 CL QOS 
100 0. @??a 0.09~5 0- C'%f 

ADJ200-G 

ADJZOO-H 

N ADJ200-J 
0 

- 

ADJ200-K 

ADJ200 

Analyst 

Reviewed by 

200 0. /%a 0- /9r4 0- /sw 
20 0.moJ 0.- 0. &lo+ 
100 U.dG94 
200 ;:,%2 @* /w 
20 - 
100 
200 
20 
100 
200 

v 

- 

Date: 

Date: 0-7 1 1 0 Y 

525 

FRM-244 (a) (Rev 5/Apr 04) 



Booupage: 06 109 

Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % of True Value 
100 0.1020 0.1021 0.1018 0.102 101.97 

ADJ1000-C 500 0.4949 0.4958 0.4962 0.496 99.13 
1000 1.0100 0.9987 0.9984 1.002 100.24 
100 0.1010 0.1018 0.1010 0.101 101.27 

ADJl000-D 500 0.4962 0.4970 0.4969 0.497 99.34 
1000 0.9958 0.9955 0.9972 0.996 99.62 
100 0.1009 0.1009 0.1010 0.101 1 00.93 

ADJ1000-E 500 0.4983 0.4986 0.4986 0.499 99.70 
1000 0.9994 0.9986 0.9991 0.999 99.90 
100 0.1011 0.1011 0.1007 0.101 100.97 

ADJ1000-F 500 0.4985 0.495 1 0.4967 0.497 99.35 
100.12 1000 1.0018 0.9998 1.0021 

100 
AD J1000-G 500 

1000 
100 

ADJ1000-H 500 
1000 
100 

ADJ1000-J 500 
1000 
1 00 0.1007 0.1004 0.0997 0.1 00 100.27 

ADJl000-K 500 0.5024 0.5030 0.5028 0.503 100.55 
1000 1.0006 1 .OO24 1.0014 1.001 100.15 
1 00 

ADJ1000 I 500 

I 

1.001 
~~ 
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SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
Balance #: 3 q' Thermometer #: GV ' diH20 Temperature (" C) a 81 0 5 2 7. 

FRM-244 (b) (Rev 4/Apr 04)- 
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SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
Balance #: IW Thermometer #: Go\\ diH20 Temperature (" C) 21 

Date: 7 114 I4 
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Balance #: 3 4 Thermometer #: (-0 / I diH20 Temperature (" C) >/ 
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Booklpage: I 
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5000 
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0.000 0.00 
0.000 0.00 
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SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: tb Thermometer #: 1 ' diH20 Temperature (" C) di 

Eppendorf # True Value (pL) lst Reading (g) . 2nd Reading (9) 3d Reading (9) , ' 

500 * 1 

ADJ5000-C 2500 
5000 

5000 
500 

AD J5000-N 2500 
5000 
500 

ADJ5000 2500 

ADJ5000 
5000 

FRM-244 (c) (Rev 3/Apr 04) 
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Balance Calibrations 
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TASK ORDER: 040713-4,040714-12,040720-10 

DI Water Verification 



D.I. WATER SYSTEM NOTEBOOK 
4 SOUTHWEST RESEARCH INSTITUTE s7/, 

I 
I 

"0 BUILDING 70  0 
Contact U. S. Filter (7-800-466-7873) for repairs/exchanges. (Make sure to have a P. 0.) 8 

HIGH PURITY SYSTEM (HP) 010539 
IRESISTIVIW MONITORI QC LIGHTS I USAGE I I 

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 OlJan 04) 
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