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FISHER SCIENTIFIC 
TRACEMETAL EWDE NITRIC ACID 

CERTIFICATE OF ANALYSIS 
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Element concentrations are a! the point of bottling. 
Concentrations of some elements in particular, Ca, Si, 
K, Ne, B,Al, Mg 8 Mn will increase due to storage in 
glass bottles. 

Dr. B. Md(elv8y 
W W  Manager 
F ~ ~ d i f I c ~ ~  
Fimburgh, PA, 15275 Phone (412) 490-8300 

Fisher Chemical 0 AFisher Scientifc Company 
Fisher Chemical 0 AFisher Scientifc Company 



010322 

FISHER SCIENTtFK: 
TRACEMETAL GRADE HYDROCHLORIC ACID 

CERTIFICATE OF ANALYSIS 
Catalog No. 4508 LatFlo: 4103101 
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Element concentrations are at the point of bottling. 
Concentrations of some elements in particular,Ga, Si, K, 
Na, B, AI, Mg B Mn will increase due to storage in g k s  
bo#€%. 

DI. €3. McKelvey 
WQC Manager 

Fisherscieotificc~Diyis#n 
Pittsburgh, PA, 15275 Phone (412)490-8300 

Fisher Chemical 
A Fisher Scientific Company 



Catalog Number: SPIICE- I Lot No.: 25-23AS 
Description: Spike Sample Standard 1 
Matrix : 5% Nitric Acid/& Tartaric Acid - HF 

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

The CRM is prepared &om high purity single element concentrates qf individual elements using 
Class A Jaboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

AI 200 199.51 3101a 
As 200 199.89 3103a 
Ba 200 199.68 3104a 
Se 200 200.10 3149 
TL 200 200.07 3158 
Fe 100 99.91 3125a 
co 50 50.25 3113 
Mn 50 49.98 3132 

Pb 
Sb 
V 
Zn 
cu 
Cr 
Ag 
Be 

50 
50 
50 
50 
25 
20 
5 
5 

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



This Certified Rcftrence Material has b e n  prepared and certified under an IS0 900 1 system consistent with the folloying , 
guides: 
Guide To ”he Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quantifving Unccrtahty in Anawcal Measurement - Second Edition 
ASTM Guide a6362-98 
IS0  Guide 34: Quality system guidelines for the production of mfmnce materials. 
IS0 Guide 17025: Certification of referenw materials, general and statistical principles 
IS0  Guide 3 1 : Coaants of certificates of reference materials 
NIST Technical Note 1297 
U C - G  12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
AI1 analytes and matrix materials are obtained and verified by SPEX CertiPrep from prc-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources ofail materials used in the preparation and testing of 
SPEX CCrtiPrep CRMS are tracked and documented For M e r  infomation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than &e puip of the 
original rn& solution, If dilution is required the diluent musf be compatible with all certified Bnatytw and contain 
stabilizws appropriate fir the period of intended me. The CRM can also be used as a spike or with a spike, again with 
appropriate compatiiility considerations. AU solutions &odd be thoroughly mixed, by shaking, prior to use and never 
pipeed directly fbm the bottle. All sur€accs that c a n t  in cantact with the solution must be thoroughfy cleaned and 
leached prior to use. Dilutions sbould be pnformed only with Class A volumetric giassware. 
Method of Preparation: 
Clean labratory proccdurcs and techniques have been used throughout the preparation. A11 materials, equipment, 
anafficd instrUmmhtiun and personnel haw b m  qualified prior tu we. The highest purity acids applicable, I 8  megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, I S O m C Q  N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
cehfied values by procedures consistent with the intended use of the CRM. 
The mathematid expression k.ps%~ is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (je. The sub-samplmg uncertainty) 
rn = the sub-sampling mass 
k.l= mass of sub-sample necessary to ensure a relative sub-sampkg error of 1 % (68% confidence level) in a single 
detmination 
Statistical estimator and Confidence limits: 
The cwtifi td v h e  ‘x’ listed on the reverse ofthis document is at the 95% IeveI of confidence and can be expressed as 
X x + N  where X =True d u e  (Labeled Value), U= Expanded uncertainty 
U-ku, where k=2 iS the covmgt factor at &e 95% confidence revet 
U, obtained by combinin$. the individual element standard uncmtahty components ui ad u, dXu? 
Certification TmveXer Report: 
All certified values reported were derived fkom Traveler Report (Spex Certiprep’s traceability documcntation) identified by 
the lot number of this CFM. For Mer infomatbn contact CRM Sales. 

SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who art trained in appropriate procedures. No claims against SPEX CcrtiPrep, hc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM s h d  be greater 
than the pmhasc price. Xn no event shall SPEX CertiPrep, fnc. be Liable far any loss of profits or any incidentah special, or 
consequential damages. 

- 

Legal sotice: 

I IS09001 I 



Catalog Number: 
Description: 
Matrix: 

IC&- 1 Lot NO-: 25-178AS 
Instrument Calibration Standard 1 
5% Nitric Acid 

This ASSURANCE @certified reference material, CRM, is intended primai4y for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrurnentaijon 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 eleineiits using 
Class A laboratory ware to give precise concentration. 

Refer to side 2 Tor details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

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

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 reguIarly with weight sets traceable to NIST#s 32856, 32667 and others. 
This CRM is guaranteed stable md 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 the material is kept tightly capped and 
trausported and stored under laboratory conditions. 

MAR T Z  

Date of Certification: Certifying Officer: m e w  
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This Certified Reference Material has been prepmd and certified under rn IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Uf Uncertainty lo Measurement 1995 
EWCHEMICITAC Guide: Qumti€yhg Uncertakty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality system guidelines for the produdoa of reference materials. 
I S 0  Guide 17025: Certification of reference materials, general and statistical pimciples 
I S 0  Guide 3 1 : Contents of certificates of reference matetials 
MST Technical Note 1297 
KAC-G12-2000: Guidetines for tfic reqllkements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
AII andytes and matrix materials we obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines, Vendor identifications are proprietary, however sources of all materids used in the preparation and testing of 
SPEX CertPrep C W  arc tracked and docummted. For further infomation contact CRM Salts. 
Instructions for Use: 
Primary usage ofthis CRM is in neat form or diluted s&Uy with matrix of a purity 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 
stabilirers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility wnsideragons. AU solutions should be thoroughly mixed, by shaking, prior to use and acver 
pipetted directly from the bottle. All surfaces &at come in contact with the solution must be &horougldy cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. AI1 materials, equipment, 
analytical instrvmmtation 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 a11 preparations. 
Homogeneity: 
The Homogeneity ofthe CRM has been confbmcd by procedures consistent with IS0 guide 17025, XSOREMCO N280 
md ASTM D6362-98 Appendix X2. Random, repticate samples of the final, packaged material have been analyzed for fhe 
certif3ed values by procedures consistent witb the intended use ofthe CRM. 
The mathematical expression kp=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 

detemination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reyerse ofthis document is at hc 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), W= Expanded uncertainty 
U=kq where k 2  is the covcragc factor at the 95% confidence level 
U, is ~btained by combining the individua) element -dud unc-hty components Ui and U, dIhj2 
Certification TraveXer Report: 
All certified values rcported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
b e  lot number of this CRM. For fin2ha information contact CRM Salts. 
Legal Notice: 
SPEX Certifrep reference materials are not fur any cosmetic, drug or household application and are to be used only by 
qualified individuals who are mined in appropriate procedures. No claims against SPEX CertjPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be geater 
than the purchase price. En no event shall SFEX CertiPrep, Jnc. be liable for any loss of profits or any incjdental, special, or 
consequential damages. 

. 

= mass of sub-sample necessary to m r e  a relative sub-sampling error of 1% (68% confidence lwei) in a single 
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I n o r g a n i c  v e n t u r e =  / Ov l a b s  

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

e-rnail: ivsaJes@ivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-9M-1900 fax: 732-901-1903 

ce r t i f  ica  t e of a n a l y s i s  

CERTIFIED CONCENTRATION: 10,047 f 29 pg/mL 
The Certified Value is basad upon the most precise method used to  analyze this CRM. The fallowing equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value ( 2 )  = x 
n 

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

Classical Wet Assay: 10,047 f 29 p g / r n l  
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate. 

instrument Analysis: 9994 f 41 pg/mL 
Method: Inductively Coupied Plasma Spectroscopy (LCP) vs NIST SRM 3148a. 

The independent samples t-test was used to determine If +hero is agreement between the abavs 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 KP-OES IN pglmL: 
Custom-Grade solutions tested for trace, metallic Impurities by ICP-MS were analyzed in an ULPA-Flltered Clem Room. 
An ULPA-Filter is 99.9985% efficiant for the removal of particles down to 0.3 pm . 

< 0.070 
C0.00050 
<0.010 
<O.OlO 
<0.00060 

0.043 
<0.034 
<0.0030 

0.17 
<0.0050 
<0.00030 
<0.0050 
<0.0030 
<0.0060 

<0.0080 
<0.0050 
< 0.0030 
<0.0010 
<0.0010 
<0.0060 
<0.0030 
0.030 

<0.00050 
<0.0010 
<0.0060 
<0.16 
<O.OM)50 

0.0050 

<0.010 
<0.00040 
c0.030 
co.oo4o 

10.0020 
c0.0020 
C0.084 
<0.00060 

C0.00SQ 

<0,0020 
c6.01 

<0.00030 
< 0.001 0 
<0.0010 
<0.0010 
c0.0020 
<0.0010 

< 0.67 
<0.034 

0.0050 
<0.16 
<0.00060 

<0.0070 

<0,030 
<O.Q0030 
<0.0010 

0.028 
<o.ooo4o 
<0.0050 

< 0.01 0 
< 0.0020 
co.oo2o 
<0.0010 
< 0.040 

0.075 

0.32 

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

ANALYZED DENSITY OF SOLUTION (measured at 22°C): 1 .O73 g h L  
QA:#L R ~ . ~ I Z D I O W  

(over) 

Quality Assurance Manager 

mailto:ivsaJes@ivstandards.com
http://www.ivstandards.com
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CJUAL~'rv STANDARD DOCUMENTATION 
1. I S 0  9001 :ZOO0 QMI Registered Quality System (Certificate Number 0101 05) 

Membra of IQ Net  : Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium 
(Avinter) , Brazil (FCAVI, Canada (OMI), Hong Kong (HKQAA), Columbia WONTEC), 
Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (00s). 
Greece (€LOT), Hungary {MSZTl, lreland (NSAII, Israel (Sll), ttaly tClSO), Japan WQAI, 
Korea (XSA-QAl, Netherlands (KEMA), Notwey INCSI, PolandlPCBC), Portugal (APCERI, 
Spain {AENORI, Switzerland (SOS) 

Singapore (PSB), Slovenia WW, 

2. 

3. 

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

1 OCFR50 Appendix 8 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR2 1 - Nudear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to  our 
Quality Standard certifications. 

4. M IL-STD-45662A 
5, 
6. 

STABILITY/ EXPIRATION DOCUMENTATION 

Shelf Life - The lenqth of time that a moerlv stored and aackaaed standard will remain within the 
specified uncertaintx. 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 rnL bottle is 4 years and the shelf life of our 125 mC bottle i s  21 
months. 

Expiration Date - The date after which a standard solutian 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 th 
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 battles. Contact us for technical information relating to 

contamination Issues in packaging materials. 

GLASSWARE CAUBRAT1ON 
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 CALlB[a$JIION 
All balances are checked daily using in-house procedure number 61MM-007, The weights used for testing are 
annually compared to Gerhart Scab Corporation's master weights and are traceable to the National Institute of 
Standards and Technology (NIST), The NET Traceability numbers are 4283598 and 454678. The NIST test number 
is 822/260017-98, 

All analytical baiances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are 
calibrited with a class 1 analytical weight set. These Weights are tested annually by a NIST / NVWP accredited 
calibration lab. The NET test number is 822/260017-8. 

THERM0Mm.C ALIBWTIQN 
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 Monogreph 150 
using NIST Test Nos. and Std Nos,: 769543, 217368/769643, 21 7368/P14452, 176240/P14452, 176240. The 
in-house procedure No, is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903- 
2680 are traceable to NIST ldentification Nos. 92564, 11 901 6, 471047 and NET test report Nos. 81 1/258522, 
81 1 f2557078, and 236090. 

TECHNICAL W P P m  
All customers are encouraged to contact us for technical support for the proper use of our products. 

E L  1 -8oO-569-6789 I N T I  1-732-9O1-I 900 FAX 1-732-901-1903 E-MAIL IVtech@ivstandards,com 

-2- 



010329 

Catalog Number: P L ~ 9 - X C ” f  Lot No. 10-119B 
Description: 1000 mgL Boron 
Matrix: H20 

This ASSURANCE @ certified reference material, CRM, i s  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 empioyed in USEPA, ASTM and other methods 
relevant to the certSed properties listed below. 

Certified Value: 1001 mgn, 
Uncertainty Associated with Measurement: 
Certified Value b Traceable to: 
The CRM is prepared ~ h e t r i C a l l y  using high purity o.JH4)2B407-4H20 Lo# 08001E. The 
certified value listed is the average of vaiuues obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 fur details of measurement uncertainties. 

Classical Wet Assay: 1001 rng/L 
Method: Titration with Sodium Hydroxide using Phenofphthaleb as indicator. Sodium Hydroxide 

standardized against Potassium BiphWate NIST SRM #84k 

Instrumental Analysis by ICP spectrometer: 1001. mgL 
Uncertified Properties: 

Density: I .001 @ 22.3 Degrees Celsius 

+I- 3.0 mg/L 
NIST SRM 3 107 

Trace Metallic Impurities in the Actual SoIution via ICP I ICPMS Analysis: 

Element mg/L Element mg/L Element rngk 
Al 0.06 cu <0.001 Pb <0.001 
As <0.001 Fc 0.00 1 Re ~0.00 1 
4 0.002 Ga <0.001 Rb 4.001 
Ba <o.ooi In <0.001 sr <0.001 
Be g.001 K -4.06 Sb <0,001 
Bi 0.03 Li 4.00 1 Si 0.01 
Cd <0.001 Mn KO.00 1 Ti <0.001 
CO Q.001 Mo ~0.001 TI ~0.001 
Ca 0.00 1 M€! <0.001 V 0.003 
Cr 61.001 Na 0.01 zr a.001 

Ni 0.001 zn 0.004 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiratiun losses, for 8 period of one year fiom the 
date of certification. This guarantee is valid only when the msterial is kept tightly capped and 
transported and stored under laboratory conditions. 

certifying officer: N* Jb7dc1yzLkbk, pBR ’04 Date of Certification: 

0 2000 SPEX CertiPrep, Inc. 



010330 
This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the followbg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCTTAC Guide: QuantifLing Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system guidelines for the production of reference materials, 
IS0 Guide 17025: Certification of reference materials, gcned 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: 
All analytes and matrix mate& are obtained and verified by SPEX CertiPrep from pre-qwalified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however suurces of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs art tracked and documented. For m e r  infomation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than &e purity of the 
original matrix solution. If dilution is required the diluent must be compatible with a11 certified analytts and contain 
stabilizers appropriate for tbe 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 thormghly mixed, by 5haking, prior to use and never 
pipetted directly fiom the battle. All surfaces that come in contact with the solution must bc thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Metbod of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. A I1 materials, equipment, 
analytical instrumentation and personnel 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 all preparations. 
Homogeneity: 
"he Homogeneity of the CRM has been c o n h t d  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 audyzed for the  
certified values by procedures cansktmt with the intended use of the CRM. 
Th e  mathematical expression lcps'rn 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-sanaphg mass 
& = mass of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence 1eveI) In a single 
determination 
Statistical estimator and Confidence Urnits: 
The certified value 'x' listed on tbe reverse of this document is at the 95% level of confidence and can be expressed BS 
X = x+/-U where X =Tmc value (Labeled Value), U= Expanded uncertainty 
W=ku, where b 2  is the coverage factor at the 95% confidence level 
u, is obtained by combining tbe individual dement standard uncertainty components q aod up hhi' 
CerMcation Traveler Report: 
AU, certified values reported were derived &om Traveler Report (Spex Cediprep's traceability documentation) identified by 
the lot number of this CRM, For further information contact CRM Sales. 
Legal Notice: 
SPEX Certifrep 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 

- 

breach of warranty, alleged negligence, or otherwise, with ,respect to this IWI shall be greater 
than the purchase price, 
consequential damages. 

In no event shall SPEX-CefiiPrep, Gc. be liable for any loss of profrts or any incidental, special, or 

I IS09001 I 



010331 

Catalog Number: PLLI2-2z2y Lot NO. Io-12LI 

Description: 1000 mg/L Lithium 
Matrix: 2% m03 

This ASSURANCE @ certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumentation such 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 mg/L 
Uncertainty Associated witb Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gravimetrically using high purity Lithium Carconate Lot# 03021A. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

+/- 3 m d L  
NlST SRM 3 129a 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 997 rng& 
Method: Evaporate to dryness. Fume with Sulfbric Acid. Ignite and weigh as Li2SO4. 

Instrumentation Analysis By ICP spectrometer: 998 mg/L 
?ncertified rr-gperties: ,.y-.- ' - _  

Density: J .014 @ 22.2 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

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

cu KO.001 . Pb <0.001 
As <O.OOt Fe 0.007 Re <0.001 
Ag <0.003 Ga -=0.001 Rb <0.001 
B <0.008 In <OB01 Sr <0.001 
Ba 0.00 1 K 0.20 Sb <0.001 

Ca 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 <0.001 

AI 0.001 

Be co.00 1 Mn <0.001 Si 0.007 
Bi <0.001 Mo co.00 1 Ti <Q.OOl 

co <0.001 ZI-J 0.035 

Balances me calibrated regularly with weight sets traceable to N E T  #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 transpkation 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: r(v. M e -  'JAN '04 

Q 2000 SPEX CertiPrep, lnc. 
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TbiS Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACKEWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, genera1 and statistical principles 
I S 0  Guide 3 1: Contents of certificates of reference materials 
NET Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence o f  reference materials producers 
.ISO/REMCO N280 
Material Source: 
A11 andytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Veudor identifications are proprietary, however sources of all materids used iD the preparation and testing of 
SPEX CertPrep CRMs are tracked and documented. Fur M e r  infomation contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
or@& matrix solution. If dilution is required the diluent must be compatible with all certified anafytcs 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 thoroughIy mixed, by shaking, prior to use and never 
pipetted directly fiom the bottle, All surfaces that come in contact with the solution must be thoroughly cleaned and 
Ieached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout tho  preparation. All materials, equipment, 
8ndfld hstmmentation and personnel have been qudificd 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, TSO/REMCQ N280 
d AS1?#i D6362-98 Appendix X2. Random, replicate samph of tlxe mal, ;ackqGd material havz keen aa!;:;Ed for +lo 

certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression Icps2m 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 

determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is ai the 95% level of confidence and can be expressed as 
X = x+/-U where X ==True d u e  @beled Value), W= Expanded uncertainty 
UJku, where k 2  is the coverage factor at the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty compoaents uk and u, 42~: 
Certification Traveler Report: 
All certified values reported were dnived fi-om 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 
qualified individuals who are trained in appropriate procedures, No claims against SPEX CertiPrcp, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shaU SPEX CertiPrep, Inc. be Liabie for any loss of profits or any incidental, special, or 
consequential damages. 

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

*' 
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%2rtifirste af Befettce flattri2rl 

Catalog Number: fLM09-2W2Y/2T Lot NO. 10-74MO 
Description: 1000 mg/L Molybdenum 
Matrix: H20 

This ASSURANCE @ certified reference material, CRM, is intended primady for use as a 
calibration standard or quality controX 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 Gted below. 

CeMied Vdue: 998 mg/ L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM iS prepared rpaVimetrcaIly us& high purity (-NH4)6Mo7(0)24 Lot# 0301 1C. The 
m e d  value listed is the avemge of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 998 mg/t 

+/a3 .Om& 
; ! ; I :  MST SRM #3134 

Method: Precipitation using 8 Hydroxy Quholine,filter,dry and weigh as Moo2 (C9H6N0)2. 

Instrumental Analysis by ICP spectrometer: 
UncerWied Properties: 

999 mgL 

Trace Metallic 'impurities in the Actus1 Solution via ICP / KPMS Analysis: 

Element mg/L Element mgh Element mg/L 

Al 
As 
4 
B 
Ba 
Be 
Bi 
Ca 
Cr 
cd 
c o  

0.002 
0.04 

<0.001 
dMO6 
0.001 
a 0 1  

<0.001 
0.01 

<0.002 
€0.10 
0.002 

cu 
Fe 
Ga 
In 
K 
Li 
Ms 
Mn 
Na 
Ni 

0.003 
4 . 1 0  
KO.001 
<0.001 

0.01 
< o m  1 

0.10 
0.001 
0.007 

<0.001 

Pb 
Re 
Rb 
Sr 
Sb 
Si 
Ti 
TI 
V 
zr 
Zn 

0.002 
0.03 

<O.OOI 
<0.001 
0.005 
Q.50 
0.004 

<0.001 
0.003 

<0.001 
0.009 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of rneasurernents 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 
Wported and stored under laboratory conditions. 

Date of Certification: hi certifying officer: #- 

0 2000 SPEX CertiPrep, fnc. 
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This Certified Reference Material has been prepared and certified under rn IS0 900 1 system consistent with the following 
guides: 
Guide To Tho Expression Of uncertainty In Measurement 1995 
EURACKEWCITAC Guide: Quantifubg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide Dfj362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0  Guide 17025; Certification of reference materials, general and statistical pfincipks 
XSO Guide 5 1: Contents of certificates of refcfencc materials 
MST Technical Note 1297 
ZLAC-GlZ-ZOQO: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
AI1 anafytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guideiinw, Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For fbrther infomation contact CRM Sales. 
Instructions for Use: 
Primary usage of tbis CRM is m neat form or dilated serially with matrix of a purity at or greater than tbe purity of the 
or&W matrix solution. If dilution is required the diluent must be compatible with all certified anaIytcs and contain 
stabilizers appropriate for the period of intended use. The CRM c8n also be used as a spike or with a spike, again with 
appropriate compatibility considerations. AU solutions should be thoroughly mixed, by shaking prior to use and never 
pipetted directly f h m  the bottle. AI1 surf'aces that come in contact with tbc solution must be thoroug?dy cleaned and 
leached prior to me. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laborstory procedures arid techniques have been used throughout the preparation. All materials, equipment, 
andytkd hstrummtation and personnel have bben 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 c o n f i i e d  by procedures consistent with IS0 guide 17025, ISOREMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate m p l e s  of the find, packaged material have been analyzed for tihe 
certified vdues by pro&w cmsistent with the intended use of the CRM. 
The mathmatical expression kp$m is employed to determine the sampIing size 
S = relative standard deviation in % for one component of the sample. (ie. The subsampiing uncertainty) 
m -the mtb-samphg mass 
k; = mass of sub-sample necessary to tlzsuTe a relative sub-sampling error o f  1% (68% confidence level) in a singIe 
determination 
Statistical estimator and Confidence bi t s :  
The ceMied value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed 83 

X = x+/-W where X =True value (Labeled Value), U= Expanded uncertainty 
U-ku, where k=2 is the coverage W o r  at the 95% confidence level 
u, is obtained by combining the individual clement standard uncertainty components ub and u, ~ Z U ?  
Certification Traveler Report: 
All certified values reported were derived f ioa Traveler Report (Spex CertiPrep's traceability documentation) identifed by 
the lot number of this CRM. For further information contact CRM Sates. 
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 appropriate procedures. No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of wiirmty, alleged negligence, or otficwisc, with respect to this RM shall be greater 
than the purchase price. 'In no event shall SPEX CeftiPrep, Inc. be Iiable fur any loss of profits or any incidental, special, or 
consequential damages. 

" 

I IS09001 I 
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Catalog Number: PLP9-2X/2Y/2T Lot No. 9-15op 
Description: 1000 mg/L Phosphorus 
Matrix: E O  

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

Certified Value: 1002.5 m& 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

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

Classical Wet Assay: 1003 mg/L 

Metbod: Precipitation using Magnesia Mixture. Filter, ignite, and weigh as Mg2P207. 

lnstrumentation Analysis By ICP spectrometer: I 002 mg/L 
Uncertified Properties: 

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

The CRM is prepared gravimetrically using high purity (NH4)H2@'04) Lot# W1002B. The 

Density: 0.9996 @ 24.0 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / IGPMS Analysis: 

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

AI 0.002 CU <O.OOI Pb <0.001 
As 0.00 1 Fe <0.001 Rb co.001 
4 -4,002 G& 4.001 Re <0.001 
B <o .002 In 4.001 Sn <0.001 
Ba <0.001 K 0.006 Sr <0,001 
Be <0.001 Li <0.001 Sb 0.004 
Bi <o.oo il M€! <O.OO I Ti 0.004 
Ca 0.004 Mn <0*001 TI <0.001 
cr <0.008 Mo co.00 1 v 4 . 0 0 6  
Cd eo. 00 I Na 0.003 zr €0.00 1 
co <a00 I Ni a 0 0  1 Zn 0.07 

Balances are calibrated regularly with weight sets traceable to NlST ff32856, #32857 and others. 
This CRM 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 &om the 
.date of certification. This guarantee is valid only when the material i s  kept tightly capped and 
transported and stored under laboratory conditions. 

CertifLing Officer: & , Q c A ~  €#CT - 2003 Date of Certification: 

0 2000 SPEX CertiPrep, Inc. 
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This Certified R e f m c e  Material has been prepared and catified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EUIRACWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 

IS0 Ouide 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 reference materials 
NET Technical Note 1297 
TLAC-012-2000; Guidelines for the requirements fof the competence of reference materials producers 
ISOmMCQ ?Q80 
Material Source: 
All analytes and matrix materials we obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines, Vendor identifications am proprietary, however sources of all materials used h the preparation and testing of 
SPEX CertiPrep CRM.s arc tracked and documented. For further infomation c ~ ~ t a c t  CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted smhlIy with matrix of a purity at or greater than the purity of the 
or@nal matrix solution. If dilution is required the diluent must be compatible with all certified anaIytes and contain 
stabilizers approprizte for the period of intended use. The CRM can also be used as a spike or with a spike, agam with 
appropriate compatMity considerations. AlI solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted dvcctly h r n  the bottle. AX1 surfaces that come in contact with the solution must be thoroughly clmed aad 
leached prior to use. Dilutions should be performed only with C k s  A volumetric gfassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
aoafytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Wo mogeneity : 
The Homogeneity ofthe CREA has beea c o d m e d  by procedures consistent with IS0 guide 17025, ISOIREMCO N280 
and ASTM D6362-98 Appendix X2, Random, replicate samples of the fmal, packaged matcrial have been analyzed fur the 
certified values by procedures cunsistwrt with the intended use of the C W .  
The mathematical expression kps2m is employed to detmnint the sampling size 
S = relative standad deviation in 94 for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
& = mass uf sub-sample necessary to tnsure a relative subsampling error of 1 % (68% confidence level) in a single 
determination 
Statistical estimator and Confxdence limits: 
The certified value 'x' listed on i b e  reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U- Expanded uncertainty 
W..ku, where b Z  is the coverage factot at the 95% confidence level 
u, is obtained by combining &e individual eIcment standard uncertainty components ai and u, ~ZII: 
Certification Traveler Report: 
All certified values reported were derived frwm Traveler Report (Spex CertiPrep's traceabiljty documentation) identified by 
the lot number of this CRM. For further infomation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep refereace materials are not for any cosmetic, drug or househuld application and are to be used ouly by 
qualified individuals who ae trained in appropriate procedures, No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based 0x1 breach of warranty, alleged negligence, or otherwise, with respect to this RNI shall be geater 
than the pu~cha~e pfice. Ln no event shall SPEX CertiPrep, hc. be liable for aay loss of profits or any incident& special, or 
consequential damages. 

ASTM Guide D6362-98 

- 

1 1s09001 I : -  

203 Norcrass Avenue 0 Metuchen, Nj 08840 USA 
732-549-71 44 I-800-LAB-SPEX Fax: 732-603-9647 

CRMSales@spexcsp.com www.spexcsp.com 
Always Providing Superior Qualjiy . . . Unparalieled SerVicerM 

3000 SPFX CertiPreo. lnc. 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com
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his ASSUMCE @ certified reference materia^, CRM, is intended primarily for use as a 
calibration standard or quality control standatd for inorganic spectroscopic insbumentation such as y' ' 1 

ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other melbods ==Lu i.9 p '2 
relevent to the certified properties listed below. 

Certified Value: 998.5 m a  
Uncertainty Associated with Measurement: 
Certified Vahe is Traceable to: 

+/- 3 fnfJL 
MST SRM #3 150 

The CRM is prepared pdavimetrically us& hi& purity (NH4)2SiFd LO# 0 2 0 2 1 ~ . ~ h e  ' i 
Certified value fisted is the average of values obtained by classid wet assay and ICP spectrometer a d p i s  1 j @ i 

i ; i  f Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 997 rn@L 
IVIethd: -ipitatiMl using Ammonium Molybdate and 8-Hydroxy Quinoline. Filter, e, and weigh as 

(C9H70")4@4)ESi(Mo 12040) J 

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

Density: 1.010 @ 26.5 Degrees Celsius 

Trace Metallic Impurities in tbe Actual Solutitioa via ICP / lCPMS Analysis: 

Element mg& Element mg/L Element mgfL 
Al 0.002 CU <O.OOf Pb 4.001 
As 4.001 Fe 0.020 Rb 4.001 
4 a.001 ~Q.M)1 Rt a.002 
B 4.003 In 4.001 Sr a.00 1 
Ba 4.l.001 K <0.010 Sb 0.03 
Be 41.001 ti a.001 Ti CO.001 
Bi <O.OOl Mg <0.001 TI Ql.001 
Ca 0.018 Mn 4).001 V 4.001 
Cr 4.002 Mo a.001 Zt- 0.05 
Cd (0.001 Na 0.02 zn 0.06 
co 4.001 Ni 0.001 

Balances are calibrated regularly with weight sets traceable to NET #32856, #I32857 and others. 
This CRM is gummked stable to +/-0.5% of the certified concentration hckusive of unmrtahty 
of measurements and other effects, such BS trampwon losses, for a mod of one year fiom the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and mred under labommy conditions. 

Certdjmg ufficel-: N- 46 '03 
Date of Cedficdon: 



This Material has been and certified under an IS0 I system consistent with the 

Guide To The In Measurement 
Guide: Uncertainty Second 

ASTM Guide D6362-98 
IS0 Guide 34: guidelines for the production of materials. 
IS0 Guide Certification of reference materials, and statistical principles 
IS0 1 Contents of of reference materials 

Technical Note 
for the requirements for the competence of reference producers 

and matrix are obtained and verified by SPEX CertiPrep from pro-qualified vendors as IS0 
guidelines. Vendor are however sources of all materials used in the preparation and testing of 

tracked and For further contact CRM 
Use: 

usage of this CRM is form or with of a purity at or greater 
matrix solution. If dilution is the be with alI 

for of The CRM can also be used spike or with a again with 
All be mixed, by to and never 

the bottle. All come in the must be and 
prior to should be Class A volumetric 

Method of 
procedures and been used throughout the preparation. All materials, equipment, 

and have been prior to The highest acids applicable, megohm, 
double water, acid-leached triple-rinsed bottles, and Class A glassware been used in all 

The of has by procedures consistent with IS0 guide 
and ASTM D6362-98 Appendix Random, samples of the final, have been for the 
certified by consistent with the intended use of the CRM. 
The mathematical is to the sampling site 

standard deviation in for component of the sample. The 
m sub-sampling 

mass of to a of (68% confidence level) jn a single 

estimator and Confidence limits: 
The listed the of document at the level of confidence and can be as 

where X value (Labeled Value), 
where is the at confidence level 

is by the element standard components 
Report: 

certified values reported derived Traveler (Spex by 
the of this contact CRM 
Legal Notice: 
SPEX materials are not for any or and are to be by 
qualified who in No claims against SPEX CertiPrep, Inc. of any 

whether based breach of negligence, otherwise, with respect to this RM shall be 
the purchase In event shall hc. be for loss of profits or any incidental, or 

dam ages. 
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Cab log Number: pLT19-2~QYfZf Lot No, 10-38TI 
Description: 1000 mg/L Tiaanium 
Matrix: N20/ 0.24% F- 
This A S S M C E  @ certified reference material, CRM, is intended p d d y  for use as a 

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

CerMkd Value: 1001 mg/L 

~ ' 7 ~  
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.-.. - calibration standard or quality control standard for inorganic spectroscopic instrumentation such as 

refevent to the certified properties listed below. 

Uncertainty Associated with Measumnent: 3.0mg/L 
Certjl5ed Value is Traceable to: 
The CRM is prepared pvimetricalfy whg bigh purity (NH4)2TIF6 Lot## 02021E.The 
certified value listed is the average of values obtaioed by classical wet assay and ZCP spectrometer analysis 
Refer to side 2 for details of measurement: uncertainties. 

Classical Wet Assay: 1003 m@ 
Method: Precipitation using Ammonium Hydroxide. Fitter, ignh, and weigh as Ti02. 

Instrumentation Analysis By ICP spectrometer: 999 mgL 
UncertBied Properties: 

* -  & i7p ..Q 

NIST S M  #3 162a 
; r  

I : ,  

Densify: I .OO 1 @J 22.5 ~ e g r e e s  Celsius 

Tmee Metallic Imparities in the Actual Sollttion via ICP / l c f M S  halysk: 

Element rngL Element mg/L Element lax& 

Al 0.006 cu <O.IO Pb emu1 
As a.001 Fe <O.Of Rb <0.001 
Ag 4.001 Ga a.00 1 Re <0.001 
13 0.003 In 4.00 I. Si 0.52 
Ba <Q.QOl K a 0 1  sr 0.001 
Be 4.001 Li <0.003 Sb a.001 
Bi <0.001 Mg a 0 0  1 TI <0.001 
Ca 0.0 13 Mn 4.00  I V 4.001 
Cr 4l.003 Mo ~0.003 25 0.01 
Cd <0.001 Ha 0.02 zn 0.03 
co  0.m Ni 4.00  1 

Balances we calibrated regularly with weight sets traceable to NST #32856, #32857 and ~thers. 
Tbjs CRM is guaranteed stable to +/-OS% of the certified concentmtirn inclusive of uncertainty 
of measurements and other effects, such as transpitation losses, for a period of one year fiom the 
date of CerMcation. This guarantee is valid only when the mate~al is kept tightly capped and 
transported and s t u d  under laboratory conditions. 
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Tbis Certified Refemme Material fias ken prepared and certified under m IS0 9001 system consistent with the following 
guides: 
Guide To "la Expression Of Uncertainty In Measurement 1995 
EURACHElWCITaC Quide: Quantifying Uacertsinty h Andytical Measurement - Second Edition 

IS0  Guide 34: Quality system guidelines for h e  production of refmce materiats. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NTST Technical Nore 1297 
ILACIGi2-2OOO: Guidelines for h e  requirCrnents for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
AII analytes and matrix materiais are obtained and verified by SPEX CertiPrep frm pre-qualified vendors as per IS0 9000 
guidelines, Vendor identifications ~ f c  proprietary, however sources of all materials used in the preparation md testing of 
SPEX Certiprcp CRMS arc tracked and documented, For f'uurthetr information contact CRM Sales. 
Insfractions for Use: 
Primary usage of this CRM is in neat fum or diluted serially with m&ix of a purity at or greater than the purity o f  the 
original matrix sotution. if dilntion is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended osc. The CRM can atso be used ~ 1 s  a spike or with a spike, again with 
appropriate compa&ility considerations. AU solutions should be thoroughly mixed, by shakhg, prior to use and never 
pipettcd directly from the botde. All M a c e s  that come in contact with the sdution must be thoroughly clemed and 
leached prior to use. Dilutions should be perfornod only with Class A volumetric gfassware. 
Method of Preparation: 
Clean laboratory procedures aad techniques have been used throughout the prepamtion. All materials, equipment, 
and~cal instntrnentation and personnel have been qualified prior to use. The highest pur* 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 been confinned by procedures msistent with IS0 guide 17025, ISO-CO N280 
and ASTM D6362-98 Appendix X2. Random, repticate samples of the final, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use ofthc CRM. 
The mathematical expression &dm is trnpluyed to detmine the samphg size 
S = relative standard deviation in %I for one compoaent of the sample. (ie. The sub-sampling uncertainty] 
m = the sub-sampling mass 
k, = mass of sub-sample necessary to ensure E relative sub-sampling error of Z % (6 8% confidence level) m a single 
determination 
Statistical estimator and Confidence limits: 
The certified vaiut 'x' i&ed on tho reverse of this document is ai the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), Ut Expanded uncertainty 
U=kn, where k=2 is the c o v q e  factor at the 95% confidence level 
U, is obtained by combining the individual element stmdat.d uncertainty components ui and u, 
Certification Traveler Report: 
All certified valuw reported were derived &om Traveler Report (Spex Certiprep's traceabiGty documentation) identified by 
&the lot number of this CRM. For fkther hfixmation contact CRM Sales. 
Legal Notice: 
SPEX CertSrep reference materials am not for any cosmetic, drug or househoid application and we to be wed only by 
qualsed individuals who are trained in appmpriate prodmes. No claims against SPEX CertiPrep, Inc. of my kind 
whatsoever, whether based on breach of warranty, alleged negligeace, or otherwise, with .respect to this RM shall be greater 
than the purchase price. In no event shaU SPlEx CertiProp, lac. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

ASTM Guide D6362-98 

'' 
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Catalog Number: PLSR2-2XLW2T Lot NO. 9-f66SR 
Description: 
Matrix: 2% FIN03 

1000 mg/L Strontium in 2% €IN03 

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 mg/L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 
The CRM is prepared gmvimetrically using high purity Strontium Carbonate Lot# 02001B, The 
certified value listed i s  the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classicaf Wet Assay: 1002 mgL 

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

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

+I- 3 mg/L 

NIST SRM 3 153a 

NIST SRM #928. 

Density: 1.010 @ 22.7 Degrees Celsius 

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

Element mg/L Element mg/L Element mglL 
AI 0.02 CU <o.M31 Pb 40.00 1 
As -=o.oo I Fe 0.001 Rb ~ 0 . 0 0 1  
*g <0.002 Ga <0.001 Re <0.001 
B a.003 In <O.OOl Si 0.043 
Ba 0.008 K 0.10 Sb <0.001 
Be -4.00 1 Li 0.007 Ti €0.002 
Bi <0.001 Mg -=0.003 T1 co.00 1 
Ca 0.0 14 Mn <o.oo 1 V €0.00 1 
Cr 0.001 M# <o.oo 1 Zr 4.00 1 
Cd <0.001 Na 0.01 Zn 0.04 
C O  <o.oo 1 Ni ~0.00 1 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This Cfuvz 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 ofcertification. This guarantee is valid only when the material i s  kept tightly capped and 
transDorted and stored under laboratow conditions. 

0 2000 SPEX CertiPrep, tnc, 
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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 U n m i n t y  In Measurement 1995 
EURACHEWCITAC Guide: Qumtifviag Uncertainv in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Coatents of certificates of reference materials 
MST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materiak are obtained and verified by SPEX CcrtiPrep from pre-qualified vendors as per IS0 9000 
guidelines, Vendor identifications are proprietary, howevm sources of ali matarids used in the preparation and testing of 
SPEX CertiPrep CRMs are tracked and documented. For further information contact C M  Sales. 
Instructions for Use: 
P h a r y  usage of this CRM is in neat form or diluted serially with matrix of a purity at or p a t e r  than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for tbe period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. AlI solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use, Dihtions should bc performed only with Class A volumetric gIassware. 
Method of Preparation: 
C h n  labratory procedures and techniques have been used throughout ;he preparation. All materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 28 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of tbc CRM bas been confirmed by procedures consistent with IS0 guide f 7025, fSO/MMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed fw the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression kpsfn 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 
b= 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 certified value 'x' fisted on the reverse of this document is at the 95% fevei of confidence and can be expressed as 
X = x+/-U whete X =True value (Labeled Value), Us Expanded uncertainty 
W=ka, where k2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components u1 and u, dCu: 
Certification Tmveler Report: 
All certified values repurted were derived fiom Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number o€this CRM. For b t h e r  information contact CRM Sales. 
Leg4 Notice: 
SPEX CertiPrep reference materials arc not for any cosmetic, drug or household application and are to be used only by 
quaJifIed individuals who are trained in appropriate procedura. No claims against SFEX CcrtiPrep, lnc. of any kind 
whatsoever, whether based on breach of wmnty, alleged negligence, or otherwise, with respect to this RM &dl be greater 
than the purchase price. tn no event shall SPEX CertiPrep, he. be liable for any loss of profits or any incidental, spechl, or 
COnSWpCAtid damages, 

- 
A 

1 ISO9001 
203 Norcross Avenue Metuchen, NJ 08840 USA 

~ ~ 1 ~ 8 O O - L A B - S f W  Fax: 732-603-9647 

Q 2000 SPEX Cediprep, Inc. 

CRMSales@spexcsp.com www.spexcsp.com 
Always Providing Superior Quality. . Unpinlieled ServiceTM 

mailto:CRMSales@spexcsp.com
http://www.spexcsp.com
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Matrix: 20% HCL 

This ASSUIWWE @ certified reference material, CRM, is intended primariIy for use as a 
'- .- ILi L i d  1 y--y+>< 
i-: 1- 

: -?" calibration standard or quality control standard for inorganic spectroscopic insirurnentatjon such as 

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

Certified Value: 1003 m d  L 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/-3 .Omg/L 
NTST SRM 3 161 a 

The CRM is prepared gravimetrkally 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: 

1001 mg/ L 

Density: 1.034 @24.8C Degrees Celsius 

Trace hletallic Xrnpurities in the Actual Solution via ICP / fClPMS Analysis: 

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

AI 0.003 cu 0.00 1 Pb 0.004 
AS 4.20 Fe 0.18 Rb co.00 1 
Ai3 0.006 Ga <0.001 Re <0.001 
B <0.002 In 0.05 Si 0.20 
Ba 0.004 K c0.20 Sr eo. 00 1 

Bi <o.uo I Mg 0.004 Ti 0.009 
Ca 0.02 Mn 0.003 TI <o.oo 1 

Cd 0.002 Na 0.02 Zr co.00 I 

Be <O.OOl Li <0.001 Sb 0.003 

Cr 0.02 Mo <0.001 V <0.40 

co 0.007 Ni 0.06 Zn 0.05 

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

Date of Certification: bBR '04 Certifying Officer: M, m e -  
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This Certified Reference UatrYriaI has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACWEM/CITAC Guide: Quantifying Uncertainty in AnalficaI Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistid principles 
Is0 Guid8 3 1: Contents of certificates of reference materials 
NTST Technical Note 1297 
UC-G12-2000: Guidehes for &e requirements for the competence of reference rnaterjals producers 
ISOlRFMCO N Z S O  
Material Source: 
AI1 arialyta and matrix materials are obtained and vwified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, howevrr sources of all materials used in the preparation and testing of 
SPEX Certifrep CRMs me track& and documented. For further infomation contact CRM Sales. 
hstrnctions for Use: 
Primary usage of this CRM is in neat form or diluted seriatXy with matrix of a puriv at or greater than the purity of the 
origid matrix solution. If dilution i s  required the diluent must be compatible with all certified analytcs and contain 
stabilizers appropriate for the period of intmdod use. Tht CRM can also be used as a spike of with a spike, again with 
appropriate compatiiiIiity considdons. All sohttioas should be thoroughly mixed, by shaking, prior to use aad never 
pipetted directly from &e b d c .  AU surfkccs that come in contact with the solution must be tborougbiy cleaned and 
leached prior to use. Dilutions should be ptrformed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation, All materials, equipment, 
d y t i d  instrumentation and personnel have betn qualified prior to use. The highest purity acids appIicablc, 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 c o n h e d  by procedures consisrent with IS0 guide J 7025, ISOIREMCO N280 
and ASTM 06362-98 Appendix X2. Random, replicate samples of the final, packaged materia1 have been analyzed for the 
certified values by procedures consktent with the intended use of the CRM, 
The mathematical expression kpsfm 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 mb-sample necessary to unsure a relative sub-samphg error of 1% (68% confidence level) m a single 
determination 
Statistkal estimator and Confidence limits: 
The cer?ifi& value 'x' fisted on the reverse of thk document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Vdue), U= Expanded uncertainty 
U 4 q  where k=Z is the co~crage factor at the 95% confidence level 
4 is obtained by combining the individual clement standard tl~lctrtainty components 
Certification Traveler Report: 
All certified values reported were derived fiom Traveler Report (Sptx CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further information contact CRM Sales. 
LegaI Notice: 
SPEX CertiPtep reference materials are not for my cosmetic, drug or household application and @e to be used only by 
qualified individuals who are trained in appropriate procedures, No claims against SPEX CcrtiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alIeged negligence, or otherwise, with respect to this RM shall be greater 
than the pnrchase pice, Ln no event shd SPEX CertiPrep, lac. be Iiable for any loss of profits or any incidental, sphd,  or 
consequential damages. 

A S W  Guide D6362-98 

- 

aad u, dZqz 
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Catalog Number: PI.BI4-2Xl2y Lot NO, ~ ~ - 6 8 B I  
Description: 1000 m& Bismuth 
Matrix: 10% m03 

This A S S W r n  @ certified rdaence material, CRkl, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrvmentatioa 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 m& 
Uncertainty Associated with Measurement: 
C e M M  Value is Traceable to: 
The CRh4 is prepared gravimeb.ically using high purity Bismuth Metal 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
Classital Wet Assay: 1000 mgL 

Method: EDTA titration using XyXenol Orange as indicator. EDTA standardized agahs? Pb(N03)2 NIST 

Iastrumental Analysis by ICP spectrometer: 
Vncertified Properties: 

+/-3 .Om@ 
NIST SrcM 3106 

Lot# 04941B.Tbe 

SRM #928. 
1002 mg/L 

Density: 1.052@23.1 Degrees Celsius 

Trace MetalUc lmpuritjes in the Actual Solution via XCP / ICPMS AnaiySiS: 

Element 
AI 
As 

Ag 
B 
B& 
Bc 
Cd 
co 
Ca 
Cr 

mg/I, 
0.006 

co.001 
<0.001 
c0.003 
<Q.OO 1 
-4.00 1 
~0.001 
<O.OOl 
0.006 

4.001 

Element 
cu 
Fe 
Ga 
la 
R 
Li 
Mn 
Me 
Mg 
Na 
Ni 

m f l  
0.002 
0.00 1 

<0.00 1 
a.001 

0.002 
<0.001 
CO.001 
<o.oQl 
0.002 
0.009 
0.001 

Element mg/L 
Pb 0.009 
Re <0.001 
Rb <0.001 
Sr <0.001 
Sb 0.002 
Si 4.01 
Ti <o. 00 1 
TI <0.001 
V <0.001 
Zr <0.001 
Zn 0.01 

Maaces arc calibrated regularly with weight sets traceable to MST #32856, Jc32857 and others 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of mat.suremmts and other effkcts, such as trmspiratian losses, for 8 paid d u n e  year fiom the 
date of cert5cation. This guarantee is valid only wben the material is kept tightly capped and 
transpcated and stored under laboratory conditims. 
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Tkk Certified Refereace: Material has been prepared and certified under an IS0 900 1 system consistent with the foliowing 
guides: 
Guide To The Expnssioa Of Uncertainty In Measurement 1995 
EURACHEWClTAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide 0 6 3  62-98 
IS0 Guide 34: Quality system guidelines €or the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statisticat principles 
I S 0  Guide 3 1: Contents of certificates of reference materials 
NET Technical Note 1297 
LAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materiais are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testhg of 
SPEX CertiPrep CRMs are tracked and documented, For M e r  information contact CRM Sales. 
Instructions for Use: 
Prbnary usage ofthis CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution, If dilution is required the diluent must be compatible with all cettified andytes and contain 
stabilizers appropriatc forthe period of mtended use. The CRM can also be used as a spike or witb a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come hi contact With tbe solutign must be thorougbty cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 

Clean laboratory procedures and techniques have been used throughout the preparation. AI1 materials, equipment, 
anaff id  htrumentation and personnel have been qualified prior to use. The highest purify acids appIicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in ail preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025,lSOIREMCO 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 kps‘m is employed to determine the sampling size 
S reMve standard deviation in % for one component o f  the sample. (ie. The sub-sampiing uncertainty) 
rn = fhe sub-sampling mass 
& = mass of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified vahe ‘x’ fisted on the reverse of this document is at the 95% fevel of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U = h  where b 2  is the coverage factor at the 95% confidence level 
U, 
Certification Traveler Report: 
A11 certified values ~eported were derived h m  Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
the lot number of this CRM. For further idomation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials arc not for any comctic, drug or household application and are to be used only by 
qualified individuals who are trained in appmpriate procedures. No claims against SPEX CertiPrep, Xnc. of any kind 
whatsoever, whether based m breach of warranty, alleged negligeme, or otherwise, with respect to this RM shall be &rater 
than the purchase price. ID no eveat shaU SPEX CertiPrep, Inc. be liable €or any loss of profits or any incidental, special, or 
con sequ entia1 damages. 

’ Method of Preparation: 

’’ 

obtained by combining the individual element standard uncertainty components U& a d  u, qZ$ 

I ISO9OOl I 
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Catalog Number: PLLA2-2W2y Lot NO. 10-27LA 

Matrix: 2% KN03 
Description: 1000 nyg/L Lanthanum 

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

Certified Value: 1000 
Uncertainty Associited with Measurement: +/-3.Orng/t 
Certised Value is Tmeeable to: NIST SRM #3127a 
The CRM is prepared gravimetrically using high purity La(N03)3-6H20 
certified value fisted is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Lot# 03951B.The 

Refer to side 2 for details of measurement uncertainties. 
Classical Wet Assay: 1000 m&/L 
Metbod: EDTA titration using Methyl Thymol Blue as indicator. EDTA standardized against Pb(N03)2 

MST SRM #928. 

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

Density: 1.010 @ 22.3 Degrees Celsius 
Trace Metallic Impurities in the Actuai Solution via KF'/ ICPMS Amtysis: 

Element mg/L Element mg/L Element mg/L 
Ce 0.02 Lu <0.001 Th <0,001 
Ca 0.029 Mn <0.001 Tm <o.oo 1 
r>r a 0 0 1  Mo -4.001 Ti <0.001 
ET 4l.001 Nd 4.001 Tb KO.001 
Eu <0.001 Ni KO.00 1 Ta <0.001 
Fe 0.005 Na 0.01 TI <0.001 
Gd -4.001 Pr <0.001 v <0.001 
G% <o.oo I Rb 4.001 W co.00 I 
Hf <O.OO 1 sc 0.002 Y co.00 1 
Ho 4 .001  Sm <o. 00 1 Yb co.00 1 
In <0.001 Zr <0.001 

Balances are dibrated regularly with weight sets traceable to NIST #32856, #32857 and others 
This CIiM is guaranteed stable tu +/-OS% of the certified concentration inclusive of uncertainty 
of messurments and other effects, such 8s transpiration losses, for a period of one year from the 
date of ctrtiltication. This guarantee is valid only when the material is kept tightly capped and 
transported and stared under laboratory conditions. 

Certwg officer: E/. JiM '04 Date of Certification: 

I - -  
0 2000 SPEX Certi Prep, Inc. 
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This Certified Reference Material has 
guides: 
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@en prepared and certified under an IS0 9001 system consisten. with the following 

Guide To The Expression Of Uncertainty In Measurement 1995 
EURACEWCITAC Guide: Quantifybg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Ccrtification of reference materials, general and statistical principtes 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NIST Techaical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CerriPrep CRMs are tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted scriafly 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 a11 certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used 8s a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior tu use and never 
pipetted directly from the bottle. All surfaces that come in contact with the soIution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analflcal instrumentation and personnel have been qualified prior to use. The highest purity acids appIicable, 28 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in ail preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confmed by procedures consistent with IS0 guide 17025, ISOREMCO "280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the faat, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
Tbe mathematical expression k=s*rn is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (je. "he sub-sampling uncertainty) 
m = the sub-sampling mass 
k,- mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limifs: 
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 value (Labeled Value), U= Expanded uncertainty 
U==& where k=Z is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard ~n~ertaht>l components ui and u, hht 
Certification Traveler Report: 
All certified values reported were derived fiorn Traveler Report (Spcx CmtPrep's traceability documentation) identified by 
the lot number of this CRlvl. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or househoId application and are to be used only by 
qualified individuals who are mined in appropriate procedures. No claims against SPEX CertiPrep, hc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with .respect to this RM shall be greater 
than the purchase price, In no event shall SPEX CertiPrep, Inc. be liable for any ioss of profits or any incidental, special, or 
consequential damages. 

* 

r IS09001 1 
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Cat a io g Nu m be r : PLY2-2X/2Y/2T 
Description: 1,000 mg/L Yttrium 
Matrix: 2% m03 

Lot NO. 9-152Y 

‘This AS,”CE @ certified reference material, CRM, is intended primarily 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 employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 
Certified Value: 1001 5 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

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

The CRM is prepared gravimetrically using high purity Yttrium Oxide Lot# 08001A. The 
certified value listed is the average of values obtained by classical wet assay and ZCP 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 
NlST SRM #928. 

Instrumentation Analysis By JCP spectrometer: I001 mg/L 
Un certifi ed Properties: 

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

Element mg/L Element mg/L Element mg/L 
Ce .-.- . .. <0.001- ’ La - <0.001 Tb -=0.001 
Ca 0.007 L U  €0.001 Tm <0,001 
DY a 0 0 1  Mn a001 TI <0.001 
Er KO.001 M O  <0.001 Th <0.001 
Eu .=0.001 Nd <0.001 Ta -=0.001 
Fe 0.003 Ni <0.001 Ti <0.001 
Gd <0.001 Na 0.005 V <o.oo 1 
Ga <O.OOl Pr <0.001 W co.00 1 
Hf <0.001 Rb <0.001 Yb co.00 I 
HO co.00 1 SC <0.001 Zr 0.003 
In <o.oo 1 Sm <0.001 

Balances are calibrated regularly with weight sets traceable to h?ST #32856, #32857and 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. ?%is guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: , Certifying Officer: /W. m- ‘b 

0 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0  9001 system consistent with the following 
guides: 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 35: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materids 
XLAC-G 12-20003 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 fiom 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 information contact the certiQing organbtion. 
Instructions for Use: 
h a r y  usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the 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 witb 
appropriate compatibility considerations. AU solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analfical bstmnentation 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 CR.M has been confumed by procedures consistent with IS0 guide 35, ISO/REMCO N280 and 
ASTM D6362-98 Appendix X 2 .  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=sb is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (ie. The sub-sampIing uncertainty) 
m = the sub-sampling mass 
b= M ~ S S  of sub-sample necessary to ensure a relative sub-sampling error of 1 % (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 = 2U, + 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) 

where X = grand mean 

Certification Traveler Report: 
All certified values reported were derived fiom the Traveler Report identified by the lot number of this CRM. For further 
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 sue trained in appropriate procedures, No claims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otberwise, 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. 

95% confidencc limits = X 5 t 0.05 hXl: 

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



Catalog Number: PLPD3-2WZY Lot No. 10-108PD 
Description: 1000 mg/L Palladium 
Matrix: 10% HCl 

This ASSfiRANCE 03 certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for inorganic spectroscopic instrumen tation 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. 
Certified Value: 1002.5 m g / ~  
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

The CRM is prepared gravimetrically using high purity Palladium Powder Lot# 01021A. The 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1002 mg/L 

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

Instrumental Analysis by ICP spectrometer: 
Uncertified Properties: 

+/- 3 mg/L 
N S T  SRM 3 138 

1003 mg/L 

Density: 1.017 @ 23.6 Degrees Celsius 

Trace Metallic Impurities in the Actual Solution via IICP / JCPMS Analysis: 

Element mg/L Element mgX, Element mg/L 

AI 0.01 Fe 0.024 Re <0.001 
Au 0.003 Ga <0.001 Rh 0.001 
Ag 0.005 Ir <O.OOI Rb co.00 1 
B c0.002 In <0.001 Ru <o.oo 1 

Bi <O.OOI Mn €0.00 1 Te c0.002 
Ca 0.014 Na 0.02 Ti <O.OOI 
Cd <0.001 Ni <0.001 W <0.001 
co 0.004 Pb 0.002 Zr <o.oo 1 
Cr <0.003 Pt -=a00 1 Zn 1 .o 
cu 0.00 1 

Be 4.003 Mg 0.008 Sn 0.007 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory c yditions. 

Date of Certification: 
jfiN Ob 

Certifying Officer: /Vq 



This Ccrtifrcd Reference Material has been prepared and certified under an IS0 900 I system consistent with the following 
guides: 
Guide To ' h e  Expression of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: QuantifLins Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality systcrn guidelines for the pruduction of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 X : Contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materiais are obtained and verified by SPEX CertiPrep from pre-quafified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertSmp CRMs are trackd and documented. For ftuthcr infomation contact CRM Sales. 
l[nstmctions for Use: 
Primary usage of this CRM is m neat form or dihrtcd srriaxly with matrix of a purity at or greater than the pUrity of the 
original matrix solution. If dilution is required the dituent must be compatiile with a11 certified analytcs and contain 
stabilizenrs appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatr'tility coasiderations, All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fibm the bottle. All surfaces that come in contact with the solution must be thoroughly cleaaed and 
Ieached prior to use. Dilutions should be performed only with Class A volumetric giasswart. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, cquipmcnt, 
mafytkd instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations, 
Homogeneity: 
The Homogeneity of the CRM has been confitmed by procedures consistent with IS0 guide 17025, XSO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the finat, packaged material have been andyred for the 
certified values by proccdurcs c o n s w t  witfi the mtendcd use of the CRM. 
The mathematical expression k=s2xn is employed to determine the sampling size 
S = relative standard deviation in % for one component of the sample. (je. Tfie sub-sampling uncertainty) 
rn = the sub-sampling mass 
& = mass of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) in B single 
determination 
Sfatistical estimator and Confidence Emits: 
The certified value 'x' Iisted on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Vdue), U- Expanded uncertainty 
U 4 q  where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncCrtainty components q, md u, ~ C U ?  
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spa CertiPrep's traceabifiry documentation) identified by 
the lot number of this CRM. For firrtber Enfonnation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials arc not for any cosmetic, drug or household application and are to be used only by 
quali5ed individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, Inc. of my kind 
whatsoever, whether based on breach of warranty, dleged negligence, or otherwise, with respect to this RM shall be gats 
than the purchase price. In no event shall SPEX CertiPrcp, hc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

- 
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This Certified Reference Material has been pmparcd and ccrlificd under sn fSO 900 1 system consistent with the following 
guides: 
Guide To The Expression of Uncertainty fn Measurement I995 
EURACHEM/CITAC Guide: @anti@Ling Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the produdon of reference materials. 
IS0 Guide 17025: Certification cf reference materials, general and statical principles 
IS0  Guide 3 1: Cantents of certificates of reference maturials 
NIST Technical Note 1297 
XLAC-GX2-2000: Guidelines for the requirements for We competence of reference materials producers 
xsoflREMco N280 
Material Source: 
All maws and matrix materials are obtained and verified by SPEX CcrtiPrep from prequalified vendors as per IS0 9000 
guidelines, Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs &re tracked and documented. For further infomation contact C M  Sales. 
Instructions for Use: 
Priinary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than &c purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified anatytes and contain 
stabilizers appropriate for the period of intended use, The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility comidedons, All 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 sdution must be thoroughIy cleaued and 
Icached prior to use. Dilutiam should be pcrfonned only with Class A volumetric gtassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
andytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rlnsed bottlm, and Class A glasswme have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been c o a h e d  by procedures consistent with [SO guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedurca consistmt with the intended use ofthe C M .  
The mathematical expression k==s'sn is employed to determine the sampling size 
S relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertainty) 
rn the sub-sampling mass 

mags of sub-sample necessary to ensure a relative sub-sampling error o f  1% (68% confidence levcl) in a single 
determination 
Statistical atimator and Confidence limits: 
The certlfrcd value 'x' listed on the reverse of this document is at the 95% level of confidence and can bc expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
W - b  where k=2 is the coverage factor at the 95% confideuct level 
u, is obtained by combin& the individual element standard uncertainty components u~ and up &ut 
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex Certiprep's traceability documentation} identified by 
the lot number of this CRM. For further infomation contact CRM Sales. 
Legal Notice: 
SPEX CcrtiPrep reference materials 8% not fur any cosmctic, drug or household application and an to be used only by 
qualified individuals who are trained in appropriate procedures, No claims against SPEX CcrtiPrep, inc. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be @eater 
than the purchase price. In no event shall SPIDC CertiPrep, hc. be tiable for any loss of profits or any incidental, special, or 
consequential damages. 

ASTM Guide D6362-98 

- 

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

CRMSales@spexcsp,corn ww.spexcsp.com 
AIways Providing Superior Quality. . . Unparalleled 5eMIchr~ 

0 2000 SPEX CertiPrep, Inc, 

http://ww.spexcsp.com


010355 

Catalog Number: PLTrn-2w2Y Lot NO. I0-24TH 
Description: 1000 mg/L Thorium 
Matrix: 2% m03 

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

Certified Value; 999 r n ~  
Uncertainty Associited witb Measurement: 
Certified Value is Traceable to: 

+/- 3.0 mg/L 
NIST SRM #I3159 

The CRM is prepared pravimebically using hi& purity Th(N03)4-4H20 
certified value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 

Lot# 01851R. The 

Refer to side 2 for details of measurement wcertainties. 

Classical Web Assay: 1000 mg/L 

M e b d :  EDTA titration using Xylenol Orange as indicator. EDTA symdardized against Pb(NO3)Z NIST 
SRM #%8. 

Instrumentation Analysis By ICP spectrometer: 998 XI&L 
Uncertifid Properties: 

Element mg/L 
L a  0.003 
LU <Q.O01 
Mn <0.001 
MO <O.oo 1 
Nd 0.003 
Ni <o.oo 1 
Na 0.04 
Pr 4.001 
Rb 4.001 
SC 4.03 
Sm <O.oOl 

Element mg/L 
Tb <O.OOI 
Tm <O.OOJ 
Ti <0.002 
Ta <0.001 
T1 <0,001 
V +A901 
W <0.001 
Y 0.002 
Yb <O.OOl 
Zr -=0.001 

Baiances are calibrated regularly with weight sets traceable to MST sf32856, ff32857 and others 
This CRM is gumteed stable to +/-0.5% of the certified mcentration inclusive of uncertainty 
of measuremmts 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 labmatory conditions. 

Q 2000 SPEX CertiPrep, Inc. 
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This Certified Reference MElterial has been prepared and certified under an tSO 9001 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Mcasurerncnt 1995 
EURACHEM/CITAC Guide: QumtQbg Uncertahty h Analytkal Measurement - Second Edition 
ASTM Guide D6362-98 

. IS0 Guide 34: Quality system guidelines for the production ofre.Ference materials. 
IS0 Guide 17025: Cwtifidon of reference materib, general and statistical principles 
IS0 Guide 3 1 : contents of certificates of reference materials 
NIST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of rderence rnatcriak producers 
IS0)REMCo N280 
Material Sonrce: 
All gndyks and matrix materials are obtained and verified by SPEX Certiprep Born prc-qualifid vendors as per IS0 9000 
guideties Vendor icM%CatianS are prOprietary, however sources of all materials used b the preparation and testing of 
SPEX CcrtiPrep (X&Is at.e .tracked and documented. For furlher information contad CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted saially with matrix of a puw at or greater tfi;m &e purity of the 

matrix solution. If dilution is required tbe diluent must be compatible with all cdfied d y k s  and contain 
stabiIizers appropriate for the period of intended we. The CRM can also be used as a spike or with a spike, again with 
appropriate comp&Mity &derations. All sohtions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fiom tbe bottle. AI1 surfates thrrt cumt in contad with the s o h t i ~ ~ ~  must be thoroughly cleaned and 
leached prior to use, Diutions should be performed onfy with Class A volumetric glassware. 
Method of Preparation: 
Clean ~abOnrt6ry p r o d m a  and techniques have been used hughout the prepmtbn. All materials, quipmcnt, 
analytical iaStrUmenta;rion and p o m e 1  have hen 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, I S O W C O  N280 
and ASTM D6362-98 Appendix X2. Random, repficatc samples of the finaf, packaged material have been analyzed fw the 
certified values by procedrtrts cansistent with the intended use of the GRM. 
The mathematical expression k&n is mptoycd to determine the sampling size 
S = relative standard deviation in % for one component ofthe sample, (ie. The sub-sampling uncertainty) 
rn = the sub-sampling mass 
&= mess of sub-sample LZ~C~SSZUY to tnsIlre a reldve sub-sampling e m r  of 1% (68% confidence level) io B single 
determination 
Statistical estimator and Confidence Wts: 
The d i e d  vafue ‘XI listed an the reverse of this document is Ed the 95% level of confidence and can be expressed as 
X - x+/-U where X =True vaiue (Labeled Value), W- Expanded uncertainty 
U=h,  where k 2  is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual elerneat standard unctrtainry compnents ui a d  u, 
Certification Traveler Report: 
AU certified vducs rcporctd were derived from Traveler Report (Spex Cextipxtp’s traceability documentation) identified by 
the lot number of this CRU For fbrtber infonnatiun contact CRM Sales, 
Legal Notice: 
SPEX Ctrtiprep reference materials arc: not for any cosmetic, drug or household applic&on and are to be used only by 
qualified individuals who are trained in appropriate procedwes. No claims against SPEX CertiPrep, Inc. of my kind 
whatsoeven; wbetber based on breach of warranty, alleged negligence, or otherwise, with .respect to this €&I shall be grezter 
tban the purchase price. In no event shali SPEX CertiPrep, Inc, be liable for any loss of profits or any incidental, special, or 
con seqn entia1 dam ages. 

.. 
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Catalog Number: PLU2-2XDY Lot No. 9-179iJ 
Description: 1000 mg/L Wranium 
Matrix: 2% m03 

This ASSURANCE (33 certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard FOT inorganic spectroscopic instrumentation such its 
ICPOES, DCP, AA, ICPMS, and XRF. It can be employed in USEPA, ASTM and other methods 
relevent to the certified properties listed below. 
Certified Value: 999.5 mg/X1 
Uncertainty Associated with Measurement: 
Certified Value is Traceable to: 

+/- 3 mg/L 
MST SRM 3 164. 

The CRM is prepared gravimetricatly using high purity Uranium Oxide Lot# 04001D.The 
certified vdue listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 999 rng& 
Method; Evaporate to dryness. Ignite and weigh as U308. 

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

Density: I.010 @ 23.6 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via ICP / ICPMS Analysis: 

Element mg/L Element mg/L Element mglL 

AI 0.005 CU 0.02 Pb 0.004 
As 0.06 Fe 0.01 1 Rb co.001 
Ag <O.OOl Ga 4.001 Re a.00 1 
B 4.005 In <0.001 Si a. 10 
Ba 0.004 K 0.008 Sr 0.003 

Bi <O,Q01 Mg 0.003 Ti <0.001 
Ca 0.012 Mn 0.003 TI <0.001 

Cd 4.00 1 Na 0.10 Zr <0.001 

Be cO.001 ' Li <o.oo 1 Sb 0.003 

Cr co.010 Mo 0.006 V <0.003 

CO 4.001 Ni <0.001 Zn 0.008 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others. 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpkation 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: Certifying Officer: M. M d  J l fN  03 

0 2000 SYEX CertiPrep, Inc. 



This Certified Material has been prepared and certified under system consistent with the 
guides: 
Guide To The Of In Measurement 

Guide: Uncertainty Measurement Second Edition 
ASTM D6362-98 

Guide 34: Quality system for the production of reference 
I S 0  Guide 17025: Certification of materials, and statistical 
I S 0  Guide : Contents of 
NIST Technical 
ILAC-G12-2000: Guidelines for the requirements the competence of materials producers 
ISO/REMCO 

Source: 
AH and matrix materials are obtained and verified by SPEX CertiPrep from vendors as per IS0 9000 
guidelines. Vendor identifications are however sources of all materials used in preparation testing of 
SPEX tracked and For contact CRM Sales. 

for 
Primary usage CRM is in form or with matrix of a at or greater than the of the 

if dilution is the diluent must be compatible with all certified analytes and contain 
appropriate for the of intended use. The CRM also be used as a or with a spike, again with 

appropriate All solutions should be thoroughly mixed, by shaking, prior to and never 
directly from the bottle. All surfaces that come in contact with the solution be thoroughly cleaned and 

leached prior to we, should be performed only Class A glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques been used throughout preparation. All materials, equipment, 

instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, megohm, 
double deionized water, acid-leached bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM been by procedures consistent with IS0 guide ISO/REMCQ N280 
and ASTM D6362-98 Appendix X2. Random, fmal, packaged material have been analyzed for the 
certified values by consistent with the intended use of the 
The expression is employed to determine the sampling size 

relative standard deviation in % for one component sample. (ie. The sub-sampling uncertainty) 
in fhe sub-sampling mass 

mass of necessary to ensure a relative of (68% level) in a single 
determination 
Statistical and Confidence 
The certified 'x' listed on the reverse of this document is at the 95% level confidence and can be expressed 

where X value Expanded 
where k-2 the coverage at tbc 95% confidence level 

is obtained by combining the individual element standard uncertainty components and 
Traveler Report: 

All vducs were derived Traveler Report (Spex CertiPrep's traceability identified by 
the number of this For contact CRM Sales. 

SPEX reference art for any cosmetic, drug or household application and are to be used only 
who are trained in appropriate procedures. No claims against SPEX CcrtiPrep, of any kind 

whether based breach of warranty, negligence, or otherwise, with respect to this shall be greater 
the purchase price. no SPEX CertiPrep, be for any loss o f  or incidental, or 

consequential damages. 

Legal Notice: 

ISO 9001 

Avenue Metuchen, NJ USA 
fax: 

Always Superior 

SPEX CertiPrep, 

http://ww.spexcsp.com
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Catalog Number: PIJW-2XQY Lot NO, 9-177W 
Description: I000 mg/L Tungsten 
Matrix: H20 

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

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

+/- 3 mg/L 
NIST SRM 3 163 

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

Classical Wet Assay: 1000 mg/L 

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

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

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 co.00 1. 
As 0.0 I Fe <0.01 Rb <o. 00 1 
Ag c0.003 Ga co.00 1 Re 0.004 
3 <o.oos In <o. 00 I Si 3 6  
Ba a.001 I( 0.05 Sr <O,OQl 
Be a 0 0 1  Li <o.oo 1 Sb 0 .oo 1 
Bj -=0.001 Mg -4.001 Ti <0.001 
Ca 0.009 Mn <0.001 TI <0.001 
Cr <O.OQl Mo 0.005 V 0.00 I 
Cd <0.001 Na 0.03 ZT <O.OOf 

Ni <o.oo I Zn 0.0 I co 0.001 
Balances are calibrated regularly with weight sets traceable to N S T  #32856, #32857 and others. 
This CRM is guaranteed stable to +/-0.5% ofthe certified concentration inclusive of uncerlainty 
of  measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory conditions. 

Date of Certification: . Certifying Officer: (v. m- NE '03 

- 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement I995 
EUTCACHEWCflAC Guide: Quantifying Uncertainty h Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Qual@ system guidelines for the productioa of reference materials. 
IS0 Guide 17025: Ccrttfication of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NTST Technical Note 1297 
LAC-G 12-2000: Guidelines for the requirements fur the competence of rcfcrcnce materials producers 
ISO/REMCO N280 
Material Source: 
All maws and matrix materids are obtained and verified by SPW Cert iP~p from pre-qualified vendors as per IS0 9000 
guidelines, Vendor identifications we proprietary, however sources of a11 materids used in the preparation and testing of 
SPFX CertiPrep CRMs are tracked and documented. For further infomation contact CRM Sales. 
Instractions for Use: 
Primary usage ofthis CRM is in neat form or diluted serially with masix of a purity at or greater than the purity o f  the 
o w a l  matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly h m  the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be pdormed only with Class A volumetric gtassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used dzmughout the preparation. All materials, equipment, 
andytical instrurncnbtion and personnel have been qualified prior to use. The highest purity acids applicable, Z 8 megohm, 
double deionized water, acid-leached triple-rhsed bodes, 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 06362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed fur the 
certified vatucs by procedures cansistmt with the intended use of the CRM. 
The mathematical exprtssion ~&KI is employed to determine the sampfing sizc 
S = relative standard deviation in % for one component ofthe sample, (ie. The sub-sampling uncertainty) 
rn = the sub-samp2ing mass 
k, ,,= mass of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) in a singla 
determination 
Statistical estimator and Confidence limits: 
The ccrtjfxed value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 
U..ku, where k.2 is the coverage f'actor at the 95% confidence level 
u, is obtained by combining the individual element standard uncmtahty components ui and u, dXqz 
Certification Traveler Report: 
A11 ~extified values reported were derived from Traveler Report (Spex CertiPrep's traceability documeatation) identified by 
the lot number of this CRM. For furtfier information contact CRM Salts. 
Legal Notice; 
SFEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used ORIY by 
qualified individuaIs who are trained in appro@ite procedures. No ciairns against SPEX CertjPrep, Inc. of any )riad 
whatsoever, whether based 021 breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchasc price. h no went shall SPEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

' 
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Catalog Number: PLZR.2-2X/2Y/2T Lot NO. ~0-05ZR 

Matrix: 2% mu3 
Description: 1000 mg/L Z i r c o n i ~  

mis ASS~~RA~YCE @ certified reference material, CFM, is intended primarily for use as a 
caiibration standard or quality control standard for inorganic spectroscopic instrumentation such 8s 
ICPOES, DCP, AA, ICPMS, and XRF. It wn be employed in USEPA, ASTM and h e r  methods 
relevat to the certified properties listed below. 
Certified Value: 997 mg/L 
UnOertaingr Associated With Measurement: 
Certiiied Vdue is Traceable to: 
The CRM is prepared gravimetrically using high purity Zirconyl Nitrate 
cdfied value listed is the average of values obtained by classical wet assay and ICP spectrometer analysis 
Refer to side 2 for details of measurement uncertainties. 
CIassical Wet Assay: 997 mg/L 
b!ktbd: Evaporate to dryness. Fume with Sulfkic Acid. Ignite and weigh as zro2, 

Instrumentation Analysis By ICP spectrometer: 997 mg/L 
Uncertified Properties: 

+/- 3.0 mg/L 
NIST SRM 3169 

Lot/# 1lOflC.The 

Dens@: 3.010 @ 23.6 Degrees Celsius 

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

Element m& Element m@L Element m@ 

AI 0.03 CU 0,002 Pb 0.002 
(0.00 1 Fe 0.017 Rb <o.oo 1 
c0.05 Ga <o.oo 1 Re 4l.001 

Ips 
Ag 
B 4.004 In 4.00 1 Si 0.10 
Ba <0.001 K 0.10 Sr co.001 
Be co.001 t i  0.002 Sb a 0 0 1  
Bi <0.001 Mg 0.003 Ti <0.001 
Ca 0.1 1 Mn -=o.oo 1 TI 4.001 
Cr e0.009 Mo <o.oo 1 V <0.001 
Cd 0.004 Na 0.04 Zn 0.02 
co <0.001 Ni €0.00 1 

Balances are calibrated regularly with weight sets traceable to NlST #32856, #32857 and others 
This C W  is guaranteed stable to +/-OS% of the certified concentration hclusive of uncertainty 
of measurements and other eBkcts, such as transpiration losses, for 8 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 

Date of Certification: cedifling Officer: A/- 

G3 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified uadcr an I S 0  900 1 system consistent with the following 
guides: 
Guide To ‘i%e Expression Of Uncertainty Xa Measurement 1995 
EURACHEWCTTAC Guide: QuantZybg Uncertainty h Analythal Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for &e production of refmnce materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
NlST Technical Note 1297 
L A C 4  12-2000: Guidekes for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors a per IS0 9000 
guidelines. Vendor identifmtions are proprietary, however sources of aIL materials used in the preparation and testing of 
SPEX CertiPnp CRMs are tracked and documented. For firher information contact CRM Sales. 
hstrnctions for Use: 
Primary usage ofthis CRM is in neat form or diluted s&ly with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the dilueat must be compatible with all certified andytes and contain 
stabilken appropriate for the period of intended =e. The CRM can also be used as a spike or witb a spike, again with 
appropriate cornpatibiIity consideraticms. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from tbe bottle. 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 vofumetric gfassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. A 11 materials, equipment, 
analytical instrurntntation and personnel have bem qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bodes, and Class A gtassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/R€MCO N280 
and ASTNl D6362-98 Appendix X2. Random, replicate samples of the final, packaged materia1 have been analyzed for the 
certified values by procedures consistent witb the intended use of tht CRM. 
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-sampbg mass 

determination 
Statistical estimator and confidence b i t s ;  
T h e  certified vdut ‘x’ listed m the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True d u e  (Labeled Vdue), U= Expanded uncertainty 
Us& where k=2 is the coverage factor at he 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui, and up dE;u: 
Certrification Traveler Report: 
All certified values reported wcrc derived from Traveler Report (Spex CertiPrep’s traceability documentation) identified by 
tbe lot munber ofthis CRM. For fbrther infomation contact CRM Sales. 
Legal Notice: 
SPEX CertPrcp reference materials art 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 CtrtiPrep, hc. of any kind 
whatsoever, whether based on breacb of warranty, alleged negligence, or otherwise, with respect to this Rh4 shall be greater 
than the purchase price. In no event &all SFEX CertiPrep, hnc. be liable for any loss of profits or any incidental, special, or 
consequential damages. 

ASTM Guide D6362-98 

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

- 
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Tni 

@i?rtifi&t of Beferenct flirterid 

Catalog Number: PLNA2-3X.M ]Lot No, U8-128NA 
10,000 mgL Sodium 

This ASSURANCE @ certified reference material, CFW, 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: 9998 lllg/L 
Uncertainty Associated with Measurement: 
Certified VaIue is Traceable to: 
The CRM is prepared gravimetrically using high purity Sodium Carbonate Lot# 0202 1A . The 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 9998 m g L  

+/- 30 mg/L 
NIST S R M  3 152a. 

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

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

Density: 1.049 @ 23.9 Degrees Celsius 
Trace Metallic Impurities in the Actual Solution via XCP / ICPMS Analysis: 

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

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

Date of Certification: _._ M . '  'a4 CertiQing Officer: N. 



This Certified Reference Material has been prepared and certified undct an IS0 900 1 system consistent with the following 
guides: 
Guide To The Exprwion of Unce~nty In Measurement 1995 
EWCHEWCITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 3 4  Quality system guidelines for 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 
ILAC-G12-2000 Guidelines for the requirements €or the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of 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 in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified andytes 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 cornpatiiiity considerations. AU solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. AIX swfkces that come in contact with the solutim must be thoroughly cIeaaed and 
leached prior to use. Dilutiuns should be performed only with Class A vofmetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. Alt materials, equipment, 
analytica1 instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, I 8  megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 1702S, TSO/fUEMCO N2SU 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the ftnal, packaged material have been analyzed for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression ksrpszm is employed to determine the sampling size 
S - reIativa 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 1% (68% confidence level) in 8 single 
determination 
Statistical estimator and Confidence Emits: 
The certifkd value 'x' listed on the reverse of this document is at the 95% ievei of confidence and can be expressed as 
X = x+/-U where X -True value (Labeled Value), 7.7- Expanded uncertainty 
U=hC where k=2 is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual clement standard uncertainty components q, and u, d2.h: 
Certification Traveler Report: 
A11 certified values reported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For m e r  information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or househotd 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 ofwmmnty, alleged negligence, or otherwise, with respect to this RM shall be @eater 
than the purchase price. In no event shall SPEX CertiPrep, Znc. be Iiable for any loss of profits or any incidental, special, or 
c onscquential damages. 

ASTM Guide D6362-98 

- 
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Cataril~g numb^: ICV-2A kot No.: 24-84AS 
Descriptiora: 
Matrix: 5% Nitric Acid 

BnitiaO Cdibration Verification Standard HI 

This Ph$SURANCE @certified reference material, CRM, i s  intended priinarily for. iise as a 
calibration standard or quality coiitsol staiidard for inorganic spectroscopic instrumentation such as 
ICPOES, DCP. AA, ICPMS, and XRF. 'It can be employed in USEPA. ASTM aiici other methods 
relevant to the certified properties listed below. 

The CliM is prepared From high purity single element concnitrates of individual elements using 
Class A laboratory ware eo give precise coi~centration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by IICP Spectrometer: 

Element Labeied Measured NIST Element Lakled Measured NIST 
(mg/L) (mg/L) SEiM (mg/L) (mg/L) SRM 

ca 
K 
Mg 
Na 
Al 
Ba 
Fe 
CO 

2,000 2,005.40 3109a 
2,000 1,997.89 3141a 
2,000 1,992.26 3 I3 la 
2,000 1,992.99 3 152a 
1,000 1,005.90 3101a 
1,000 1,001.51 3104a 
1,000 1,003.17 3126a 
500 505.10 3113 

Wi 
V 
Cr 
cu 
Ag 
3 e  
Mi1 

211 

500 
500 
200 
200 
1 00 
1 OQ 
100 
I; 00 

500.58 2\36  
504.23 3165 
203.21 3112a 
199.75 3114 
100.46 3151 
100.04 3105a 
100.64 3132 
100.52 3168a 

Spex Reference Multi: Lot #4-63BD, 14-1294s 

Balances are calhrated 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 
coiicentrations with no single coinpanent exceeding +/- 2%. This guarantee is valid for a period of 
one year from the date of certification only when the material i s  kept tightly capped and 
transported and stored under laboratory conditions. 

.. Nw 0 - 2003 
Date of Certification: Certifying Oficer: N- 

._I .. . . 

0 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0  9001 system consistent witb the following 
guides: 
Guide To The Expression Of Uncertainty In Measumment 1995 
EWCHEWCTTAC Guide: Quant*hg Uncertainty in Analytical Measui*ement - 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 statistimi principles 
IS0 Guide 3 1 : Contents of certificates of tefmnce materials 
NIST Technical Note 1297 
LAC-G 12-2000; Guidelines for the requirements far the competence of reference inaterials producers 
ISO/REMCO N280 
Material Source: 
AI1 analytes and matrix materials are obtained and verified by SPEX CertiPrep from prequalifiied vendors as per IS0 9000 
guidelines. Vendor identifications are proprietary, however sources of all inaterials usedin the preparation and resting of 
SPEX CertiPrep CRMS are tracked and documented. For further information contact CRM Sales. 
Instructiotu 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 
ori&d matrix sotution. If dilution i s  required the difuent must be compatible with all certified analytes and contain 
stabilizers approprbte for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. AI! solutions should be thoroughly mixed, by shaking, prim to use and never 
pipetted directly from the bottle. Ail surfkces that come in contact with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only witkclass A volumetric glassware. 
Method of Preparation: 
Clean Laboratory procedures and techniques have been used throughout tlie preparation. All materials, equipment, 
analytical instrumentation and pcmomel have been qualified prior to use. T h e  highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 

The Harnageneity of the CRM has been confirmed by procedures consistent with I S 0  guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been anafyxd for the 
certified values by procedures consistent with the intended use of the CRM. 
The mathematical expression k , - s k ~  is employed to determine the sampling size 
S cL relative standard deviation in % for one component of the sample. (ie. The sub-sampling uncertahnty) 

&= mass of sub-sample necessary to ensure a relative sub-sampling error o f  1% (68% confidence lwei) in a single 
determination 
Statistid estimator and Coniidence limits: 
The certified value ‘x’ listad on the reverse of this document is at the 95% level of confidence and can be expressed as 
X * x+/-U where X =True value (Labeled Value), W- Expanded uncertainty 
‘cT..ku, where k 2  is the coverage factor at the 95% confidence level 
& is obtained by combining the individual element standard uncertainty components 4, and up h U j ’  

Certiflcatioxa Traveler Report: 
AN certified values rqortcd were derived from Traveler Report (Spex CmtiPrep’s traceability documentation) identified by 
the lot number of this CRM. For M e r  information contact CRM Setles. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used 0111~ by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX Cec‘tiPrep, Inc. of any b d  
whatwever, whether based 011 breach of warranty, alleged negIigence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPM CertPrep, hc, be liable for any loss of profits or any incidental, special, or 
consequential damages. 

HomogenciQ: 

ITI = the sub-sampling 

~ 

203 Norcross Avenue 9 Metuchen, NJ 08840 USA 
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Catalug Number: I%SE37-2X-QY/2''l' Lot No. 10-4393 
Description: 3 000 mglL Anthony 
Matrix: H20/0.6Tart.Acid&.HN03 

This ASSURANCE @ c e a e d  reference material, CIRM, is intended primarily for use as a 
calibration stmdard or quality control standard for izlorganic spectroscopic instrumentation such as 
ICPOES, DCP, AA, ICPMS, and X R F .  It c8n be employed lin USEPA, ASTM and other methods 
relevant to the certified properties listed below. 

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

+/-3 .Om@ 
NIIST SKM 3 102a 

The CRM is prepared gravimetrically using high purity Antimony Metal Lot## 04021A.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: 1005 mgL 

Instramental Analysis by ICP spectrometer: 
UnceMed Properties: 

1002 mg/ L 

1.046 @ 25.5 Degrees Celsks 

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

Element mg/L Element mgh Element m& 

AI 0.03 cu 0.002 Pb 0.008 
As a 0 0  1 Fe 0.03 lib 4.001 
JQ <0.001 Ga <0.001 Re 4.001 
B a004 xn -=0.001 Sr 4.001 
Ba -=0.001 IC 0.01 Si -=O.OI 

Bi 0.002 w 0.005 TI <O.W 1 
Ca 0.14 Mn 4.001 v <0.001 
Cr (0.002 Mo 4.J.001 zr 4 0 0 1  
Cd <0.001 Na 0.005 Zn 0.02 
eo -4.001 Ni <0.001 

Be <0.001 Li <0.001 Ti c0.003 

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 ad others. 
This ClRM is giiaranteed stable to +/-OS% of the certified concentration inchive of uncertainty 
of measurements and other effkcts, such its transPiratjon losses, for a p e h d  of one year from the 
date of certiflication. This guarantee is valid only when the materid is kept tightly capped and 
transported and stored under iabratory conditions. 

0 2300 SPEX CertiPrep, Inc. 



This Certified Reference Material has been p r e p d  and certified under an IS0 9oQ 1 system consistent with the following 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURAcHEM/cfTAC Guide: Quantifying Uncertahty in Analytical Measurement - Second E3ition 
ASTM Guide lD6362-98 
IS0 Guide 34: Quality Wrn guidelines for the production of rehncc  materials. 
IS0 Guide 17025: Certification of reference materials, general and statistid principles 
fSO Guide 3 1: Contents of certificates of reference mattxiah 
MST Technical Note 1297 
XLACIG12-2000: Guidches for the requirements fur the competence of refwence materials producers 
ISO/REMCo N280 
Material Source: 
AU analytes and matrix materials we obtained and verified by SPEX CertiPrcp from pre-qualified vendors as per IS0 9000 
guidefines. Vendor identifications are proprietary. however sources of all materials used in the preparsltion and testing of 
SPEX CertiPrep CRUS are tracked and documented. For fieher information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form ur dihted seriaxly with matrix of B purity at or greater than the purity of the 
originsf matrh solution. If dilution is required the diluent must be cornpabile with dI 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 comp&%ili~ coosidedons, All solutions &odd be thoroughly mixed, by shaking, prior to use and Elever 
pipetted directly from the bottle, All surfaces that cuinc in contad with the solution must be thmoughly cleaned and 
leached pnior to me. Dilutions should bc perfomred only with Class A volnmetric glasswae, 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the  preparation. All materials, equipment, 

double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity o f  the CRM bas been confirmed by procedures cunsistent with Is0 guide 17025 . ISO/REMCO N280 
and ASTM D6362-9s Appendix X2. Random, replicate samples of the final, packaged material have been analyted for the 
certified vducs by procedures cansistcnt with the intended use of the CRM, 
The mathematical expression k-sb is employed to detmnint 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 o f  sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) in a single 
determiaation 
Statistical estimator and Confidence b i t s :  
The cert&cI value 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+MJ where X =True value (Labeled Vdue), U= Expanded uncertainty 
U - b  where k 4  is the coverage factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components uh aod u, ~ Z Q ~  
Certification Traveler Report: 
A11 certified values reported were derived from Traveler Report (Spex CertPrep's traceability documentation) idenflied by 
tbe lot m b e r  of this CRM. For further information contact CRM Sales. 
Legal Notice: 
SPEX CtrtiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by 
qualified individuals who are mined in appropriate proccdttrcs. No claims against SPEX CertiPmp, Inc. of any kind 
wh3ts0ever~ whether based on b a c b  of warmly, alleged negligence, or otherwise, with respect t o  this RM shall be geater 
than the purchase price. In no event shall SEX CertiPrep, Inc. be liable for any loss of profits or any incidental, special, or 
consequedal damages. - 

instrumcntatioa and personnel have been qwlifiied prior to USE, The highest purity acids applicable, 18 megohm, 

- 

c IS09001 1 
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Catalog Number: ICV-2C Lot NO.: 24-85AS 
Description : 
Matrix: 5% Nitric Acid 

Initial Calibration Verification Standard 11 

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

The CRM is prepared fi-om high purity single element cot’~cei’~trates of individual elements ushg 
Class A laboratory ware to give precise concentration. 

Refer to side 2 for details of measurement uncertainties. 

Instrumental Analysis by ICP Spectrometer: 

AS 500 497.85 3103a 
PI3 500 495.41 3128 
Se 500 501.98 3149 
TL SO0 501.89 3158 
Cd 100 99.77 3108 

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

p. ’ ,: 

Balances are calibrated reguiarly with weight sets tkceable to NIST#s 32856, 32SG7 and others. 
This CRE\/I is guaranteed stable and accurate to +/- O S %  on the average of all the certified 
concentrations with no sitigie element exceeding +/- 2%. This includes uncertainty o f  
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 inaterial is kept tightly capped and 
transported and stored under laboratory conditions. 

. I  

Q 2000 SPEX CertiPrep, Inc. 
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This Certified Reference Material has been prepared and certified under an IS0 900 1 system consistent with the f o l b h g  

Guide To The Expression Of Uncertainty In Measurement 1995 
EURACXEMICITAC Guide: QuantiQhg Uncertainty in Analytical Measurement - Secoiid Edition 
ASTM Guide D6362-98 
IS0 Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 1 7025: Certification of reference materiaIs, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
NTST Technical Note 1297 
][LAC-G 12-2000: Guidelines for the requirements fur the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
A11 anafytw and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines Vendor identifications are proprietary, however sources of all materids usedh the preparation and testing of 
SPEX CerttPrep CRMS are tracked and documented, For further infoimation contact CRM Sales. 
Instraactions for use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of a purity at or greater than &he purity ofthe 
original matrix solution. If dihtion is required the diluent must be compatible with all certieed anatytes and contah 
stabilizers appropriate for dm period of intended use. The CRM can also be used EB a spike or with a spike, again with 
appropriate compatibility considetatims. AU solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly ftom the bottle. Ail surfaces that come in con= with the solution must be thoroughly cleaned and 
leached prior to use. Dilutions should be performed only with CIass A volumetric glassware. 
Method ob Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. A!/ materials, equipment, 
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, Z 8 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 

The Homogeneity of the C%!M has been confumed by procedures consisteiit with IS0 guide 17025, ISOKEMCO N2XO 
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 &=s2rn 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-samp iing mius 
k== m a s  of sub-sample necessary to ensure a relative sub-sampling error o f  1% (68% confidence level) in a single 
de t errn 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 expressed as 
X = x+/-U whme X =True vaEue aabeled Value), Us Expanded uncertainty 
U=kQ where k=2 is the coverage fhctor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components Q, and ucp 

All certified values reported were derived fiorn Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot number of this CRM. For further in€omation contact CRM SaIes. 

SPEx CertiPrep refereuct materials are not for any cosmetic, dntg or household application and are to be used only by 
qualified individuals who are trained in appropriate proczdures. No claims against SPEX CertiPrep, Inc. of any kiad 
whatsoever, whether based on breach of wmatity, alleged negtipce, or otherwise, with respect to his Rz\/1 shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, hc. be tiable €or any loss of profits or any incidental, special, or 
cons e quential damages 

guides: 

HOmQgeBeitJC 

* 

Certification Traveler Report: 

Legal Notice: 

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

CRMSales@rpexcsp.com www.spexcsp.com 
Always Providing Superior Qualify. . . Unpartilkkd strrvicem 

Q 2000 SPEX CertiPrep, Inc. 

mailto:CRMSales@rpexcsp.com
http://www.spexcsp.com
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i n o r g a n i c  v e n t u r e s  / i v  I 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 - m ai 1 : ivsal e sQivstandard s . corn web site: www . ivst and ard s . c om 

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 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 I S 0  Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 VglrnL Aluminum in 5% {abs) HN03 2.0 

3.0 

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

CERTIFIED VALUES AND 

CGALZO-1 and CGAL 
W -AL04OO8 
AI metal 
99.998460 

6071 16 
5% (abs) HN03 

U N C ERTAl NTI ES 

-5 

Certifieb Concentratkn: 10070 f 31 p@mL 

Certified Density: 1.059 glmL (measured at 22" C) 

The Certified Value Is basad upon the most predse method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
W M e d  Vdue 0 =- 

UncsrtairRy (2) =-BE 

0- man 

n = nurrbw of measuremts 
6s = The sutmation d all signifiiarb eStifn&ed errwrs 
(Most c m  am the errasfrom instrurrsntal mzwrmnt, 
weighhg, dilution to velum, a d  the fked mol reported m t he 
NlsT SM certikatte d malysrS.) 

n X I =  miclua#res$ts 

OIP 

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 
confirmaUon of the accuracy of Wls CRM. 

TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
i3 "Property of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
national or International standards, Usrough an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, Ueflnition 6.10) 
3 This IV product is Traceable to NlST via direct comparison to NLST SRMs, The uncertalntles for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution e m ,  

4.0 

4.1 Assay Method #I 10006 55 pglrnl. 
iCP Assay NIST SRM 3101a Lot Number: 992003 

Assay Method #2 10070 f 31 pg/mL 
EDTA NIST SRM 928 Lot Number, 880710 
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4.2 

4.3 

4.4 

BALANCE CALIBRATION . AH balances are checked daily using in-bouse procedure number 61MM-001. The Wghts 
used for testing are artnually mrnpared to Gerbrt Scale Corporation's master weights and are kracesMe to the National 
Institute of Standards and Techndogy (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The MST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Qerhart Scab Corp. of 
South Amboy. The balances are calibrated with a dass 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NiST I NVIAP accredited calibration lab, The NIST test number is 82Z260017-98. 

THERMOMETER CAllt3RATION - The themmeters used in the determination of the final densities are calibrated vs standard 
themameter No. 903-2680 which was certified fn accordance dth the procedures outlined by ASTM E77-87 and NIST 
Monograph ttjO using NlSTTest Nos. and Std Nos.: 769543,217368/739543,217368CP14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-OOt.Themrneters which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NIST test repart Nos. 811/258522,811/2557078, and 236090. 

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

5.0 TRACE METAtLIC IMPURITIES (rM1) DETERMINED BY ICPIMS AND ICP-OES IN Uglmt 
CustomGrade solutions are tested fw trace metallic tmpuritres by Axial LCP-OES and 1CP-MS. The result from the most sensitive 
method for each ekmnt ,  Is reported below. Solutions tested by ICP-MS were analyzed in an UCPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficlent for the removal of particles dawn to 0.3 pm. 

- S AI 

I M Sb 0.00225 

c M As < 0.04491 

- M Ba 4 0.04491 

- 0 Be < 0.00017 
- M €31 < 0.00380 

0 6 0.01164 

M Cd 1: 0.01347 

- 0 Ca 0.01903 

- M Ce 0.02245 

- M Cs 0.00135 

- 0 Cr 0.00336 

- M CO < 0,01347 

M Cu c 0.02695 

I 

M - Checked by ICP-MS 

- M Oy < 0.02695 

M Er c 0,02245 

- M Eu e 0.01347 

- M Gd < 0.00449 

- 

M Ga < 0.00449 

- M Ge < 0.02695 

- M Au 0.01347 

M Hf 5 0.00898 

- M Ho e 0.00225 

0 In < 0.03000 

M Ir < 0.02245 

0 Fe 0.00493 

M La 0.00225 

- 

- 
- 
- 
- 
- 
M Pb 0.01347 - 

0 u o.Oo011 

M Lu < 0.00180 

9 Mg 0.00470 

- M Mn 0.01796 

2 Hg < 0.00700 

- M Mo e 0.00898 

- M Nd e 0.00898 

- 
- 

Q N1 < 0.oom 

c o s  
- M Nb 0.00225 

- M Pd c 0.02245 

- 0 P < 0.03000 

M Pt < 0.00898 

- 0 K 0.02911 
- 

0 - Checked by ICP-OES i - Spectral interference 

M Pr < 0.00135 

- M Re < 0.00449 

- M Rh < 0.00449 

- 

M Rb 0.00449 

- M Ru c 0.00898 

- M Srn 0.00449 

M Sc < 0.04431 

- M Se < 0.03593 

0 $1 0.07389 

M Ag e 0.00898 

- 0 Na 0.03359 

M Sr -e 0.00225 

I 0 S < 0.10000 

M Ta 0.03144 
n - Not Checked For 

- 

- 

- 
- 

I 

- 
6.0 INTENDED USE 

Fw the calibratlon of analyttcal instruments inducting but not llmited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, end DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of mmction coefficients 
For detection llmit and linearity studies 
For addltlonal intended uses, contact IV Technical Staff 

- M Te c 0.13473 

- M Tb e 0.00135 

I M TI 0.00449 

M Th e 0.00449 

I M Tm < 0.00180 

- M Sn < 0.02245 

- M Ti c 0.22454 

M W < 0.04491 

M U < 0.00898 - 
- M V < 0.00898 

M Yt) < 0.00449 - 
- M Y e 0.j7963 

I M Zn < 0.08982 

- M Zr s 0,02245 
s - Sdutlon Standard Element 
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8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

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

10,O QUALITY STANDARD DOCUMENTATlON 

10.1 IS0 9001 :2000 Quality Management System Registration - QMI Certificate Number 01 0105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), AusMa (OQS), Belgium (Avinter} , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
CGumbla (!CONT€C), Czech Republic (CQS), Denmark OS), Finland (SFS), France (AFAQ), Germany (DaS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), ismel (SI), Italy (CKSQ), Japan (JQA), Korea {KSA-CIA), Netherlands (KEW), Norway (NCS). 
Poland(PCBC), Portu I (APCER Sjngapore (PSB), Slovenia (SKI), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 
10.2 ISOllEC 17025 199#%eneral kkqulrernents for the Competence of Testtng and Calibration" 

30.3 ISOIIEC 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 (BrnwA), Belgium (EELTEST) (BKQ-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 (JAB) (JNLA), Republlc of Korea (KOtAS), The Netherlands (RvA), New Zealand (IANZ), Nomy (NA), 
Portugal (IPQ), Singapwe (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Swltzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

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

10.5 10CFR21 - Nuclear Regulatory Commission Reportlng Defects and Non-Compfiancta 

10.6 Mll-STD45662A (ObsoletdObserved) 
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‘I ‘l.0 DATE OF CERTIFICATION AND PERlOR OF VALIDITY 

f?.i IV She# Life - Tfie period of Ume during which the concentration of the analyb(s) tn a property packaged, unopened, and 
unused standard stored under environmentally controlled and rnonitared conditions will rernaln withln the specmed uncertainty 
range. Shelf Me is limited primarily by transpiratian (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studles (P-SPO1020) of chemically-stable sotutims performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-Me of four years for solutions packaged in 50chnL h density polyethylene bottles. When stored under special conditions 
that mlnlmke transpiration and instability, the shelf Itfe can be extended past this lirnlt. 

11.2 Expiration Date - The date after which a CRM should no! be used. Routine laboratory use of a CRM increases transpkation 
losses and the chance of mtamination which affect the integrity of the CRM and limit Its useful life. 
Inorganic Ventures / iV b b s  concurs with state and federal regulatory agencies’ recommendations that salutlwl standards be 
assigned it one-year expiration date. 

Certification ate: February 139 2003 

Expiratton Date: 
QP=y 1 9 0 0 4  

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

&#L.&- 
cdficate Approved BY: Katalln Le, QC Supervisor 

Certlfylng Officer: Paul Gains ,  Chemist, Senior Techhdcal Dlrector 
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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 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-907-3903 

e-mail: ivsales@ivstandards.com webslte: www,ivstandards.com 

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

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #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 labet(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 10000 pglmL Calcium in 1.4% ( a b )  t " 3  

Catalog Number: 
Cot Number: 
Starting Material: CaO 
Starting Material Purity (%): 99.999389 
Starting Material tot No c27~01 
Matrix: 

C E RTI F t E D VAL U ES AND U N C E RTAl NTI ES 

Certified Concentration: 9968 f 18 pg/mL 

CGCAI 0-1, CGCAI 0-2, and CGCAl O-5 
WXAO3022 

' 1  .. p.4 (7 .". i:;;! .- 1 :.I :i ;;; t., , (i"., 8 5 ,; pt 4, j-j I:.:: i.-i 1:: p! i.., pi 1;; 5; %..M a 
.._ ..- "._ .- o.:&Q~o.%.- ..._.._.I._ -.. I.... ...- ..- 1.4% (abs) MN03 .... 

E; I:> 1 -..,.,.,........_.Q ~/ .~~i . ;ae35_. ._ .~"~. .  
Q"iJ,.aU/_Q% - _...._.__. ..-.-..-.. 

._"_ ..*..15..a. 20s.. ..... .-.. 

t.;} F:: I:, 

.~ ~ .., . F. -- ..-. 
f r..I~:~F:.:iii :: _....__. +%?A) __... " _.._.,_._._. 
; "1 I ...- !.J1-..'E:Nfi: E 2 

i.3 ; 

Certified Density: 1.038 g/mL (measured at 22" C) 

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
Certifkd Val& = QR'#~ a= mal 

n XI = indkidual ~ w @ S  
n = rimer of meawuremnts 61s = The amrration d all significant estirmted er1"or.s 
(Most c o m n  are the errcrsfrominstrmntal m a R I r e m  
weighing, dilution to voium, md the fixed wrw reported on t h8 
NlsT SFmfl certificate of malysis.) 

Uncertainty (t) = 2l(wsIWin 
@In 

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

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
c] 'Property of the result of a measurement or the vaiue of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparlsons all havtng stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV produd 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 - AssayMethod#l 9968 & 18 pglmt 

9973 3 25 WglmL 
ICP Assay NET SRM 3109a Lot Number: 000622 

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

mailto:ivsales@ivstandards.com
http://www,ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST 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 NlST test number is 822/260017-98. 

TXERMOMEER CAUBRAVON - The thermometers used in the deterrninatlon of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/1.'14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471 047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

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

0 
4.3 

4.4 

TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmt 5.0 
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-Flttered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 ym. 

M DY 0.03067 

&! Er < 0.02556 

M EIJ < 0.01533 

M Gd < 0.00511 

!!! Ga < 0.00511 

M Ge < 0.03067 

32 Li 0.00011 

M Lu e 0.00204 

9 Mg 0.03453 

51 Mn < 0.00030 

$2 Hg < 0.01100 

M Mo 0.01022 

M Nd < 0.01022 

9 Ni 0.00230 

M Nb < 0.00256 

0 0s 

&I Pd < 0.02556 

Q P < 0.00480 

Rn pt 0.01022 

!!! Pr e 0.00153 

!!!!? Re 0.00511 

!!d Rh < 0.00511 

!d Rb < 0.00511 

M Ru 0.01022 

M Sm < o.00511 

P sc < 0.00002 

0 Se 0.00620 

0 si 0.00253 

M Ag < 0.01022 

e Na < 0.00010 

0 Sr 0.02021 

s 0.01053 

!d T@ < 0.15333 

!k! Tb < 0.00153 

!!!! < 0.00511 

f!& 0.00511 

!d Tm 0.00204 

Sn < 0.02556 

!k! fi 0.25555 

hn w < 0.05111 

M u < 0.01022 

Q v o.oo090 

!!!! Yb < 0,00511 

!!& y < 0.20444 

Q Zn 0.02232 

- 0 c u  e 0.00400 bd Pb < 0.01533 P K < 0.00170 M < 0.03578 !!! zr < 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 samples" 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 



010377 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 IV-MPM-004 and is guaranteed to be homogeneous. 

10.1 IS0 9001:2000 Quality Management System Registration - QM1 Certificate Number 010105 
Recognked by: 
Registrar Accreditation Board (ANSI-FIAB) 
Standards Council of Canada (SCCJ 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Cg&Ificat.ion Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avlnter) , Brazil (FCAV), Canada (QMI). Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS). Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA). Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenia (SlQ>, Spain (AENOR), Sw;@erland (SQS) 

- Chemical TesUng - Accredited A2LA Certificate Number 883.01 

10.3 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Productlon - Accredited AZLA Certificate Number 883.02 
A Z l A  Mutual Recognition Agreement Partners: ' 

Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan {JAB) (JNIA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (MILAP) (IC80 ES) 

10.4 10CFRM) Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utilization Facllitles 

10.2 ISOIIE& 17025 - I999 "General dkquirernants for the Competence of Testing and Calibration" 

10.6 1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 NILSTD45662A (ObsoleteIObserved) 



11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010378 

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

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

Certification Date: July 23, 2003 
’ 1 E ;!qr Expiration Date: l E p =  

J,GL;~..J 

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

Certificate Approved By: Katalin Le, QC Supervisor 

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

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

e-mail: 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 

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 #883-02. The certificate is designed and the certified value(s) and uncertainty(iss) 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  Iron in 3.5% (abs) HN03 

Catalog Number: 
Lot Number: 
Starting Material: Fe metal 
Starting Material Purity (%): 99.999569 
Starting Material Lot No 23166 
Matrix: 

CERTIFIED VALUES AND UNCERTAINTIES 

CEFEAO-I, CGFE10-2, and CGFEIO-5 
W-FE03030 
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Certified Density: 1.050 g/mL (measured at 22" C) 

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

n xi = InWidual results 
n = numer of masuremnts 
BS = The sumnation d all significant @stirrated ermrs 
(Most c o m n  are the errcrsfromlnstrumntal measurerrent, 
weighing, dilution to voJum, and the fixed Eircl reparted on t he 
NET certificate d matysis.) 

Uncertainty (2) = 2tbzrstWR 
Cn>'" 

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 NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
D 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,l Assay Method #I 10,031 f 33 pglmL 

10,016 f 25 pg1mL 
EDTA NlST SRM 928 Lot Number: 88071 0 

ICP Assay NlST SRM 3126a Lot Number: 000606 

Assay Method #2 

http://ivsalesQivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked dally using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gemart Sa le  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 Corp. of 
South Arnboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NlST / NVIAP accredited calibration lab. The NlST test number is 822260017-98. 

THERMOMETER CALIBRATION - The themmeters used In the determination of the final densities are calibrated vs standard 
themmeter No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
In-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET identification Nos. 92564,119016,471047 and NIST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALl8RAllON - In-house procedure 3-QC-002 b used to calibrate ail Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

0 
4.3 

4.4 

5.0 TRACE METALLlC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN PghL 
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 tbe removal of particles down to 0.3 prn. 

- 0 AI < 0.00270 

- M Sb 0.00201 

- M As 0.04022 

- M Ba < 0.04022 

- 0 Be < 0.00005 

- M Eli c 0.00161 

- 0 B 0.00090 

- M Cd < 0.01207 

I 0 Ca 0.00291 

d M Ce < 0.02511 

I M Cs < 0.00121 

- M Cr < 0.02011 

- 0 co < 0.00110 

- M Dy .: 0,02413 

M Er < 0.02011 

I M Eu < 0.01207 

- M Gd < 0.00402 

..". M Ga 0.00402 

1 Ge 

- M Au < 0.01207 

M Hf < 0.00804 

d M Ho < 0.00201 

- M In < 0.04022 

M I f  c 0,02011 

c 

c 

- 
Fe 

- M La 0.00201 

0 L1 < 0.00003 

M Lu c 0.00161 

0 Mg < 0.00006 

0 Mn 0.02000 

0 Hg < 0.01100 

. -  M Mo 0.00804 

- M Nd e 0.00804 

0 Ni < 0.05000 

- M Nb < 0.00201 

- 
- 
.... 
- 

- 

- n os 
M Pd < 0.02011 - 

I 
! P  

1 g Pt < 0.00804 

- M Pr < 0.00121 

- M Re 0.00402 

M Rh 0.00402 

- M Rb c 0.00402 

- M Ru < 0.00804 

Sm < 0.00402 

- M Sc 0.04022 

M Se 0.03218 

- 

- 
I 0 si 0.01000 

- M Ag c 0.00804 

0 Na 0.00776 

M Sr < 0.00201 

0 s 0.07200 

- 
L 

- 

- M Te c 0.12066 

M Tb e 0.00121 - 
M n < 0.004oz 

M Th c 0.00402 

- M Tm < 0,00161 

I M Sn < 0.02011 

- M Ti e 0.20109 

- M W < 0.04022 

- M U < 0.00804 

c M V 0,00804 

- M Yb c: 0.00402 

M Y < 0.l6087 

- M Zn 0.04876 

- 
M Cu < 0.02413 M Pb 0.01207 - 0 K +: 0.00170 - M Ta 0.02815 - M Zr < 0.02011 

0 - Checked by ICP-OES i - Spectrallnterference 
- 

M - Checked by JCP-MS n - Not Checked For s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical instruments includlng but not Ilmited 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 conection coefficients 
For detection limit and iinearlty studies 
For additional intended uses, contact IV Technical Staff 



010381 7.0 INSTRUCTIONS FOR THE CORRECT US€ 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 IV-MPM-004 and is guaranteed to be homogeneous. 

40.1 IS0  9001 :2000 Quality Management System Registration - QM1 Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Coundl of Canada (SCC) 
Dutch Council for Accredltation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS). Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI). Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER , Singapore (PSB), Slovenia (SKI), Spain (AENOR), Sw!trerIand (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 1SOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited MIA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOlAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kjngdom (UKAS) 
and United States (NVLAP) (IC60 ES) 

i0.4 1DCFRSO Appendlx B - Nuclear Regulatory Commisslon - Domestic Licensing of Production and Utilization Facilities 

10.2 lSOllEh 17025 1999 "General Requirements for the Competence of Testing and Caltbratran" 

. 

f0.5 10CFRZI Nuclear Regulatory Commission - Reporting Defects and Non-Cornpliance 

I 0.6 M lL-STD-4!j362A (0 bsoletelObsewed) 
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11 .O DATE OF CERT1FICATtON AND PERIOD OF VAltDrrY 

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

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

Certification Date: March 2Ot20Q3 
Expiration Date: 

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

kwt- &+ Certlflcate Approved BY: Katalin 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  i i v  l a b s  

I95 lehigh avenue, suite 4, iakewaod, flj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsalesci3ivstandards.ct>m website: w.ivstandards.com 

cer t i f i ca te  of a n a l y s i s  
1-0 Inorganic Ventures I N Labs is an IS0 Guide 34-2000 Certified Reference Material (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 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." 

DESCRtPTlON OF CRM Custom-Grade 10000 pglmL Potassium in I .4% (abs) HNO3 2.0 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration; 9930 f 9 p g h L  

Certified Density: I .024 g/mL (measured at 22" C )  

The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 
Ceriilied Value Q9 

n 

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

4.0 ' TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
C "Property of h e  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 
ad., 1933, defrnitbn 6.1 O} 
0 This IV product is Traceable to NlST via direct comparlson to NET SRMs. The uncertainties for each certified value are 
repwted, taWng into account the SRM uncertainty error and the measurement, weighing and vdume dilution errors. 

4. I Assay Method #I 9926 f 62 VgIrnL 
ICP Assay NlST SRM 3141a Lot Number: 891312 

Gravimetric NET SRM Lot Number: See Sec. 4.2 
Assay l+&thod#2 9930 f 9 i.lglmL 

http://w.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBMTION - All balances are checked daily using in-house procedure number 81MM-002. The weights 
used for testing are annually compared to GerharO 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 692478A - Class 2, 
The NlST test number is 822/260017-98, AI1 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 analyticai weight set. These weights are tested 
annually by 8 NlST I WLAP accredited calibration lab. The NlST test number I3 822126001 7-98. 

'IWERMOMETER CALIBRATION - The thermometers used In the determination of the final densities are calibrated \IS standard 
thermometer No. 903-2680 which was certiRed 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/P14452,176240fP14452,17624#. 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 NlSf test repori Nos. 81V258522,811/2557078, and 236090. 

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

5.0 TRACE METALLIC IMPURITfES (TM!) DETERMINED BY ICPIMS AND ICP-OES IN PglmL 
Custom-Grade solutions are tested for trace metalilc impurities by Axial ICP-OES and 1CP-MS. The result from ule most sensitive 
method for each element, b reported below, Solutions tested by tCP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% eRcient for the removal of particles down to 0.3 urn. 

- 0. AI < 0.00090 

c M Sb < 0.00200 

- M As c 0.03999 

L M Ba < 0.03999 

- 0 Be < 0.00020 

- M Bi 0.00160 

- 0 €3 C 0.O0060 

,E Cd < 0.01200 

0 Ca 0.00075 

- M Ce c 0.02000 

c M cs 6 0.00f20 

- M Cr < 0.02000 

- M Co 5 0.01200 

- M Cu < 0.02400 

M - Checked by ICP-MS 

pI? Dy c 0.02400 

c M Er 0.02000 

M Eu < 0.01200 

M Gd 0.00400 

- M Ga < 0.00400 

- 0 Ge 0.00150 

0 Au r: 0.00300 

M Hf c 0.00800 

- 
- 

- 
- M Ho 0.00200 

M f n  < 0.03999 

M Ir < 0.02000 

- 0 Fe 0.00212 

I M La c 0.00200 

I M Pb < O.O%!OO 

- 

0 Li 0.00003 

M Lu < 0.00160 

Q Mg 0.00~00 

- 0 Mn < 0.00003 

2 Hg 0.01500 

- M Mo < 0.00800 

M Nd 0.00800 

0 Ni 0.00230 

- 

- 

- M Nb 0.00200 

- n Os 

- M Pd < 0.02000 

0 P c 0.00250 - 
- M Pt c 0.00800 

- S K  
0 - Checked by ICP-UES t - Spectral Interference 

M Pr < 0.00120 

M Re < 0.00400 

M Rh e 0.00400 

M Rb 0.49948 

FA Ru 0,00800 

- M Sm < 0.00400 

0 sc < 0.00002 

0 Se 0.05000 

0 Si 0.00340 

- M Ag < 0.00800 

- 0 Na 0.21730 

M Sr < 0.00200 

0 S < 0.07200 

M Ta < 0.02800 

n - Not Checked For 

- 
- 
- 
- 

- 
- 
- 

I 

- 
- 

M Te c 0.11998 

- M Tb 0.00120 

- M TI c 0.00400 

M Th < 0.00400 

M Tm 0.00160 

- M Sn < 0.02000 

- 0 Ti c 0.00070 

- M W 0.03999 

- 

- 
- 

M U < 0.00800 - 
- 0 v 0.00090 

- M Yb < 0.00400 

M Y C 0.15998 - 
- 0 In 0.00050 

M Zr < 0.02000 - 
s - Solution Standard Element 

6.0 INTENDED USE 
For the callbradon of analytical instruments Including but not limited to the following: 
ICP44S, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validatlon of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of m c t i o n  coeffidenb 
For detection llmlt and linearity studies 
For additional intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERlAh 



8.0 

9.0 

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

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

10.0 QUALITY STANDARD DOCUMENTATION 010385 
10.1 IS0 9001 :ZOO0 Quality Management System Registration - QMI Certificate Number 010105 

Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certificatlon Network: 
Argentina (RAM), Australia (QAS), Austria (6QS),  Belgium (Avinter) , Brazil (FCAV), Canada (QMI), ).long 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 PCEIC), Portugal (APCER Singapore (PSfl), Slovenia (SKI), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certlficate Number 883.01 

f0.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2tA Mutual Recognltion Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC}, Chinese Taipei (CNtA), Czech Republic 
(NAO), Denmark (DANA)(), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB}, ltaiy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Eealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGtAS), Spafn (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 1OCFRSO Appendix B - Nuclear Regulatory Commission - Domestlc Licensing of Production and Utilization Facilities 

90.2 ISOIIE& f7025 - 1999 "General R'equlrements for the Competence of Testing and Calibration" 

10.5 IOCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10,s MltSfD45662A (Obsolete/Observed) 

11 ,O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 N Shetf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will rernaln wlttrln the spedfied uncertainty 
range. Shelf life is limited primarily by Ltansplration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOtO20) of chemically-stable sdutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instablllty, the shelf IIfe 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 Hmlt Its useful life. 
Inorganic Ventures I fV Labs concurs with state and federal regulatgr agencies' recommendations that solution standards be 
assigned a one-year explration data. 



12.0 NAMES AND SIGNATURES OF CERTlFYlNE OFFICERS 010386 
Certificate Prepared By: J o h n  Struthers, QA Administrative Assistant 

CMif icab APProved BY: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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0 

1.0 

a 

e 

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 e 732-9~-1900 e fax: 732-901-1903 
@-mail: ivsales@ivstandards.com * website: www.ivstandards.com 

c e r t i f i  a te  w f  a n a l y s i s  
Inorganic Ventures I IV Labs is an S O  Guide 3&2000 Certified Rekmnce Material (CRM) Manufacturer: 
C e d f b t e  #88342. The certficate is designed and the cerlifed value(s) and uncert.ainty(ies) are 
determined in accordance with IS0 Guide 37-2000 (Reference Materials - Contents of cefiicates and label(s,), 
Is0 Guide 34-2000 “Qualsty System Guidelines for the produdion of Reference Mate&,’’ and IS0 Guide 35-1989 
“Certification of Reference Materiais - General and Sta tisical Principles. ” 

DESCRIPTION OF CRM Custom-Grade 10000 pglrnl Mtlgneslurn in 1.4% (abs) HNOa 

Catalog Number: CGMGl O-t and CGMGl O-5 
lot Number: T-MG03006 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 9921 f 20 pg/mL 

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

The Certified Vaiue Is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the urrcertalnty: 
&rtifid V a b  (s) = & 

Uncertairrty (21 = ~ K & , M ~ R  

n 

wn 
ion d all Signiricant estirrated erms 

[Most c m n  are the wrarsfrominstrurzerrtal mew& 
weighing, dilution to volum, ;nd ths fixed era reported on t he 

certificate Or walyds.) 

TRACEABILITY TO NlST AND VA 
“Property of the result of B measure 

national or international standards, th 
ed., 1 993, definition 6,10) 

reported, taking into account the SRM unoertainty error and the measurement, weighing and volume dilution errm. 

be related to stated references, usually 
ving stated uncertainties.‘ (IS0 VIM, 2nd 

Thls JV product is Traceable to NlST via direct comparison to NET SRMs. The uncertainties for each Cer t iM value are 

4.1 Assay Method #1 9998 f 20 pg/ml 

9921 f 20 pglrnt 
EDTA NIST SRM 928 Lot Number: 88071 0 

Assay Method #2 
ICP Assay NlST SRM 3131a Lot Number: 991 107 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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P 0,02454 

4.2 B W C E  CALIBRATION + Ail balances are checked daily using In-house procedure number $-IMM.a01, The wrighte 
used for testing are annually compared to Gerhart Scale Corporation's mader weights and are trzrceabb b the NaUond 
Institute of Standards and Technolohljr (N1ST). The NET TmceablMy numbers are 692476 - Chss 1 and 692476A - Chss 2. 
The NlST test number Is 8221260017-98. All anatyticel balances are calibrated every 4 months by G W r t  Scale Cop. d 
South Amboy. The balances are calibrated wiul a class 1 and/or class 2 anatytl-1 welght set. These weights are tested 
annoa(ly by a NIST I NVLAP accredited calibration lab. The NIST test number is 822/26#17-98. 

THERMOMETER CALtBRATlON - The thermometers used in the determination of the final densities are calihted w standard 
thermometer No. 903-2680 which was certified in accordance with the pcocedures Outlined by ASTM E7747 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,2173684769543,21736W14452, t762Wf4452,176240. The 
In-house procedure No. is 2-QC-001 .Thermometers whkh are not calibrated vs standard themmeter No. 903-2680 are 
traceable to NlST identification Nos. 92564, f 19016,471 047 and NlST test report Nos. 81 1/258522,811l2557078, and 236090. 

4.3 

M DY < 0.02455 P tl 0.00797 M Pr 0,00123 M Te < 0.12275 

!d Sb 0.00306 ' M Er 0.02046 

M As 0.04092 M Eu 0.01228 

M Ba e 0.04092 M Gd < o.Oo409 

Q I% 0.00017 M Ga e 0 . m 9  

M Bi 0.00164 h!! Ge 0.02455 

9 8 0.00871 M Au e 0.01228 

!d c d  0.01228 M Hf 0.00818 

P Ca 0.01070 M Ho < 0.Oom 

6.0 INTENDED USE 
For the calibration of analytical Instruments including but not limited to the kllowlng: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the valldilon of amlytical methods 
For the prepatatlon of M i n g  reference samples" 
For interference studies and the determination of correction coefficients 
For detection h i t  and linearsty studies 
For additional Intended uaes, contact IV Technical Staff 

bd t u  0.00164 M Re o.M)41)9 M Tb < 0.w3123 

S M S  h? Rh o.oO409 M 1 c 0.00409 

M Mn 0.01637 M R b  O,M)409 M < 0.00409 

0 < 0.00900 M Ru 0.00818 - M Tm 0.00164 

M 4 0.00818 M Sm c 0.00409 M Sn 0.02046 

&! Nd 0.00818 M sc c 0,04092 P 0.10206 

- 0 Ni 0.01404 M Se 0.0373 - M w 0.04092 

!d Nb e 0.00205 c 0 si 0.03186 M U 0.00818 

M Ce < 0.- - M < 0.04092 n 0s pld Ag 0.00818 

hd CS 0.00123 M < 0.02048 M Pd < 0.0346 0 0.01817 

Q Cr 0.02315 4 Fe 0.02467 P p a 0.01600 M Sr O.Oo205 

M GO 0,01228 M La < 0.00205 M c 0.00818 L ! s  

0 M v < 0.00818 

M yb o.Oo409 

k! y < 0.16367 

Ztl 0.01892 



010389 17.0 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 Saffey Data sheet for information regarding this CRM. 

HOMOGENEITY - ?l is solution was mbed according to procedure IV-MPM-004 and is guaranteed to be homqeneotrs. 

10.1 IS0 9001:2000 Quality Management System Registration - QMl Certificafe Number Of0105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entldad Mexicam de Acreditadon, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (RAM), Australia (QAS), Austria (bas), Belgium (Avinter) , Brazil (FCAV), Canada (QMI], Hang Kang (WKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA], Netherlands (KEMA), N m y  (NCS), 
Poland PCBC), Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland ISQS) 

-Chemical Testing - Accredited A 2 U  Cer?lficate Number 883.01 

10.3 ISOltEC Gulde 34 - 2000 "Genera) Requlrements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited ASLA Certificate Number 883.02 
AZLA Mutual Recognltlon Agreement Partners: 
Australla (NATA), Austria (BrnGA), Belglurn (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (CQFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB}, Rafv (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norwdy(NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 1OCFRLO Appendlx 13 - Nuclear Regulatory Commission - Domestlc Licensing of Production and UtiIizatlon Facilities 

30.2 lSOfiE& 17025 - I S S f  "General kequirwnents for the Competence of Testing and Calibration 

10.6 1UCFR21 - Nuclear Regulatory Commission Reporting Defects and Non-Cornpliance 

10.6 MlLSTD45662A (UbsoletelObserved) 
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l j . 0  DATE OF CERtlFlGATtON AND PERIOD OF VALIOlTY 

31.1 IV Shelf llfe - The period of time during which the concentration of the analyte(s) in a properly packaged, unoperwci, and 
unused standard stored under environmentally controlled and monitored conditions w!ll remain within the specified wwrtainty 
range. Shelf life Is Iimfled primarily by transpiration (loss of water from the solution) and infrequently, by chemical Instability. 
Transpiration studies (P-SPOI 020) of chernlcatly-&&le solutions perfmad at Inorganic Venturers / IV L a b  hdlcate B CRM 
shM4ife of four years for solutions packaged in 5oo.mL low denslty polyethylene bottles, When stored under special conditions 
that minimize transpiratlan end instability, the ! M f  Ufe can be extended pad this limk 

11.2 Expiration Date - The date afler which a CRM should nd be used. Routlne labofatary us61 of a CRM increases transpiration 
losses and the chance of contamlnatlon which affect the integrity of the CRM and lim% as useful life. 
tnorgank Ventures j IV Labs concurs wlth state and federal regulatory agencies’ recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 28, 2002 
Expiration Date: 

0 1  P2034 
12.0 NAMES AND SIGNATU 

Certificate Prepared By: 

0 
Certificate Approved By: 

Certifying Oficer: 
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i n o r g a n i c  v e n t u r e s  f 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: ivsaIesQivstandards.com * website: www,ivstrndards.com 

cer t i f i ca te  of a n a l y s 5 s  
Inorganic Ventures I N Labs is an IS0 Guide 34.2000 Certified Reference Material (CRM) Manufacturcw: 
Certificate #883=02, ?be certificate is designed and the certified value(s) and uncertahty(es) are 
determined in accordance with IS0 Guide 37-2000 (Reference Mat&& - Contents of certflcates and labe@), 
IS0 Guide 34-2000 '*&My System Guidelines for ithe Prodmtkm of Reference Mated&, " and IS0 Guide 35-1989 
"Cedfication of Reference Materials - General and Satisical Principles. " 

Catalog Number: 

Starting Material: Na2C03 

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

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

99.999936 

42095 
f.4% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 10,005 f 7 pglmL 

Certified Density: 1.032 glmL (measured at 22" C) 

The Certified Value is based upon 
calculation of the certified value and the uncertainly: 
CM#led Valw #I = 

n 

Uncertainty (k) = 2 l ~ ~ d V  
&Itn sfram instrumntal mwenwb, 

and the fixed errtr reported m the 

The independent semples t-test wa 
confidence interval. Both methods 
confirrnatlon of the accuracy of thls 

TRACEABILUY TO NET A 
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 havlng stated uncertainties." ( IS0 VIM, 2nd 
ed., 1993, definition 6.lO) 
G This tV product Is Traceabie to NET via direct comparisoi to NlST SRMs. The uncertalntles for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, welghlng and volume dilution errors. 

4.1 Assay Method #I 10,067 1 7 5  WgimL 

ove assay methods at the 95% 
uncertainties. This agreement Is a 

TAINED BY INDEPENRENT METHODS 

ICP Assay NlST SRM 3152a Lot Number: 990907 

70,005 fr 7 VglmL 
Gravimetric NlST S R M  Lot Number: See Sec, 4.2 

Assay Method #2 

http://ivsaIesQivstandards.com
http://www,ivstrndards.com
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4.2 

4.3 

4.4 

BALANCE CALlBRATtUN - 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 welghts and are traceable to the National 
Institute of Standards and Technology (HIST). The NlST Traceability numbers ore 692476 - Class 'I and 692476A - Class 2. 
Tha NIST test number is 822/260017-98. All analytlcal balances ere calibrated every 4 months by Gefiart Scale Gorp. of 
South Amboy. The balances are calibrated wfth a class 1 and/or class 2 analytical weight set. These weights ars tested 
annually by a NIST / NVLAP accredited calibration lab. The NIST test number is 8221260017-98. 

THERMOMETER CALlSRAfiON -The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,2173681P14452, 1762401P14452,176240. The 
in-house promdure No. 1s 2-QC-001 .Thermometers which are not callbrated vs standard thermometer No, 903-2680 are 
traceable to NlST ldentificatlon Nos. 92564,119016,471047 and NtST test report Nos. 81 1/258522,811/2557078, and 236090, 

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

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

- 0 At < 0.00090 

- M Sb 0.00208 

- M As <. 0.04165 

- M Ba < 0,04165 

- 0 Be < 0.00520 

- M Bi < 0.00167 

b 0 B < o.ooo8o 

- M Cd < 0.01249 

- 0 Ca 0.00160 

- M Ce < 0.02082 

- M Cs 0.00404 

- M Cr q 0.02082 

- M Co 0.01249 

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

- M Dy c 0.02499 

M Er 0.02082 

- M Eu < 0.01249 

M Gd 0.00417 

L M Ga c 0.00417 

- 0 Ge < 0.00150 

0 Au 0.00300 

- M Hf < 0.00833 

- td Ha < 0.00208 

M ln < 0.04165 

- M Ir < 0.02082 

- 0 Fs e 0.00110 

- M La < 0.00208 

M Pb < 0.01249 

- 

- 

L 

- 

0 I f  < 0.00003 

M Lu < 0.00167 

Q Mg 0.00015 

- 0 Mn e 0,00003 

- 0 Hg < 0.01500 

- M Mo < 0.00833 

M Nd < 0.00833 

0 Ni < 0.00230 

- M Nb < 0.00208 

- 
- 

- 
- 

5 us 

- 0 P < 0.04000 

- M Pd 0.02082 

M Pt < 0.00833 

L 0 K 0.00873 

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

II M Pr e 0.00125 

- M Re < 0.00417 

- M Rh 0.00417 

- M Rb 0.00417 

- M Ru < 0.00833 

M Srn 0.00417 

- 0 sc < 0.00002 

- 0 Se 0.05000 

- 0 si < ' 0.00340 

Ag c 0.00833 

- S Na 

- M Sr < 0.00208 

- 0 S < 0,07200 

M Ta < 0.02915 - 
n - Not meeked For 

- M Te < 0.12494 

- M Tb C 0,00125 

- M TI 0.00417 

- M Th < 0.00417 

- M Tm 0.00167 

- M Sn c 0.02082 

- 0 Ti < 0.00070 

M W 0.04165 - 
M U 0.00833 - 
- 0 v 0.00090 

Yb 0.00417 

- M Y < 0.l6658 

- 0 Zn 0.00130 

M Zr e 0.02082 - 
s - Solution Standard Element 

6.0 INTENDED USE 
For the calibration of analytical Instruments indudlng but not limited to the fdlowing: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validatlon of analytlcal methods 
For the preparation of Working reference samples" 
For interference studies and the determination of correction coefklents 
For detection limit and linearity studies 
For additionai intended uses, wntact IV Technical Staff 

'1.0 INSTRUCTIONS FOR THE CORRECT USE OF THE REFERENCE MATERIAL 



8.0 

9.0 

30.0 QUALITY STANDARD DOCUMENTATION 

HMARDOUS INFORMATlON - Please refer to the enclosed Materlal Saftey Data sheet for information regarding thls 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 O i O l O S  
Recognlzed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation {RVA) 
Entidad Mexicanit de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM}, Austrafia (QAS), Austria (OQS), Seigiurn (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), Wand (NSAI), Israel (SII), Italy (CKI ) ,  Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), N o m y  (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenla (Sa), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Acsredtted A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production Accredlted AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (ElmwA}, Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNU), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (MUS, Ireland (NAB), Italy (SIT} 
(SINAL), Japan (JAB) {JNLA), Republic of Korea (KOWS), The Nethedands (RvA), New Zeatand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGMS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (iCB0 ES) 

10.4 10CFR50 Appendlx E3 - Nuclear Regulatory Commission - Domestic Llcensfng of Production and Utilization Facilities 

10.2 ISOIIE& q7025 - 1999 "General kequlrements for the Competence of Testing and Calibration" 

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

10.6 MlL-STD45662A fObsolete10bserved) 

11 -0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11,l IV Shelf Life - The period of Ume during which the concentration of the anajyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions wHf remain withln the spedffed uncertainty 
range. Shelf iife Is llrnited primarity by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOf020) of chemically-stable solutions performed at inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-rnL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf 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 transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / tV tabs mncurs with state and federal regulatoty agencies' recommendations that solution standards be 
assigned a one-year expiration date, 

. 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certlfylng Officer: Paul Gaines, Chemist, Senior Technicai Director 
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Catalog Number: CGLI1-I, C G t l l - 2  and CGCII-5 

~ o t  Number: W-L102066 

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

CERTlFlED CONCENTRATION: 998 -I- 2 pg/rnL 
The Certified Value is based upon the most precise method used to  analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (2) = x 
n 

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

CIassical Wet Assay: 998 =t 2 pglmL 
Method: Gravimetric as the Sulfate vs NET weights #822/254143-94. 

Instrumant Analysis: 1000 5 4 pglmL 
Method: Inductively Coupfed Plasma Spectroscopy (ICP} vs NlST SRM 31 29a. 

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

TRACE METALLIC IMPURtTlES DETERMINED BY ICP-MS AND ICP-OES IN / J ~ I ~ L :  
Custom Grade solutions tested for trace metallic impurities by ICP-MS 
An ULPA-Fitter is 99.9985% efficient for the removal of particles doW 

d In an ULPA-Filtered Clean Room. 

6 0 AI €0.010 - fvl Sb <0.000050 
- 0 As <0.044 - M Ba <0.0010 
0 Be <0.000050 
L M Bi <0,000040 
I 0 B <0.0060 - 0 Cd <0.0018 - 0 Ca 0,051 
- M Ce <0.00050 
- M cs 0.0018 - 0 Cr cO.0020 
.... M Co <0.00030 - M cu CO,Q0080 

+ M Dy <0.00060 
M EF cO.00060 
- M Eu <0.00030 - M Gd <O.OQOlO 
- M Ga <0.00010 
L M Ge <0.00060 
- 0 Au <0.010 

- M Ho <0.000050 
- 0 In <0+030 
- M Ir <0.00050 
...- 0 Fe <0.0020 
I M La <0.000050 
1 M Pb ~0.00030 

c 

- M Hf <0.00020 

M - checked by ICP-MS 0 - checked by ICP-QES 

ANALYZED DENSITY OF SOLUTION 
m : K L  Il.r.02ZWSDN 

p ci - M Pr c0.000030 - M Lu <0.000040 Re <0.00010 
- 0 Mg <0.00010 M Rh <0.00010 
- 0 Mn <0.00020 Rb <0.00010 
- 0 Hg <0.0070 &J Ru <0.00020 
- M Mo <0.00020 - M Sm'~0 .00010  
- M Nd C0.00020 M Sc <0.0010 
- 0 Ni <0.0040 ."" 0 se <0.020 

- M Nb <0.000050 - 0 Si 0,023 
I n Os - 0 Ag <0.0040 - M Pd <0,00050 0 Na ~0.10 
- 0 P €0,030 - 0 Sr <0.0010 
- M Pt <0.00020 - 0 S <0.050 

M Ta <0.00070 - 0 K 0.0070 - 
i - spectral inrerference n - not checked for 

- 0 Te <0.0090 
I M Tb <0.000030 
I M TI <0.00010 
- M Th <0.00010 - M Tm <0.000040 
M Sn <0.00050 
- 0 Ti <O.OoQ30 
- M W cO.0010 
- M U <0.00020 
- 0 v <0.0010 

- M Y <0.0040 
- M Yb <0.00010 

""" 0 I n  <0.030 
M Zr <0.00050 - 

s - solution standard element 

(over) 

Quality Assurance Manager 
Inorganic Ventures, Inc. 
195 tehigh Avenue Suite 4 0 Lakewood, NJ 08701 
Orders: 800-669-6799 FAX I7321 901-1903 V "fechnicai Support: 800-569-6799 



010396 

QUALITY STANDARD DOCUMENTATION 

I. IS0 9001 :2000 QMI Registered Quality System (Certificate Number 010105) 

Members of IQ Net 2 Argentina (JRAM), Australia (US), Austria C6QS), Belgium 
{Avinter) , Brttzil (FCAVI, Canada (QMlf, Hong Kong WKQAA}, Columbia fICONTECL 
Czech Republic (COS), Denmark (OS), Finland (SFSI, France (AFAQL Germany (DQSr, 
Greece [ELOT), Hungary (MSZT), Ireland (NSAII, lsrael Wit, Italy (CiSQ), Japan (JOA), Korea (KSA-M), Netherlends (KEMA), 

' Noway (NCS), Poland(PCBC), Portugal (APCER), Singapore IPSB), Slovenia (SlQI, Spain (AENOR), Switzerland BQS) 

2.  

3. 

ISO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference. 
Materials Production - Accredited AZLA Certificate 883.02 
ISO/IEC17025-1999 "Genera4 Requirements for the Competence of Testing and Calibretion" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production and Utiiization Facilities 
1 OCf R21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Piease contact our Quality Assurance Department for further information and copies of documents pertaining to  our 
Quality Standard certifications. 

4. MI L-STD-45 66 2A 
6.  
6. 

STABILfTY/ EXPIRAlYON DOCUMENTATION 

Shelf Life - 

Expiration Date 

The length of time that a pro~edv stored and Dackaned standard will remain within the 
_sDecified uncertainty. Shelf life is affected by chemical stability end transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss is 
linear with time and limits the time a standard can be used with confidence. The smaller the 
bottle the higher the rats of transpiration. inorganic Ventures' studies indicate that the shelf 
life of our 500 mL battle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

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

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

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

f3JU,.ANCE CAUBRATIOQ 
All balances are checked daily using in-house procedure number 6-IMM-001. The weights used far testing are annually 
compared to Gertrart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (NIST}. The NIST Traceability numbers are 4283598 and 454078. The NtST test number is 822/260017- 
9s. 

All analytical balances ace calibrated every 4 months by Gerhert Scale Corp. of South Arnboy. The balances are 
calibrated with a class 1 analytical weight set. These weights are tested annually by B NIST / NVLAP accredited 
calibration lab. The NIST test number is 822/260017-8. 

THERMOMETER CAUIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST Monograph 150 using NET 
Test Nos. and Std Nos,: 769543, 21 73681769543, 21 7368/Pl4452, 17624OlPl4452, 176240. The in-house 
procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 w e  
traceable to NET Identification Nos. 92564, 11901 6, 471 047 and NIST test report Nos.  81 11258622, 81 1/2567078, 
and 236090. 

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

TEL 1-800-569-6739 INTL .2-732-901-1900 FAX 1-732-901-1903 E-MAIL IVtech@vstandards.com 

-2- 

mailto:IVtech@vstandards.com
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i n o r g a n i c  v e n t u r e s  1 i v  l a b s  

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

e-rnail: ivsales@ivstandards .corn we bsite: www.ivstandards. corn 
phone: 800-669-6799 732-901-7900 faX: 732-901-1903 E ce r t i f  ica  t e 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 #883-02. The certificate is designed and the certified vaIue(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(s), IS0  Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 p g h L  Cadmium in 2% (abs) HN03 2.0 

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

n 
Wifled Value 0 = a (cJ= ma 

XI = indk Wual results 
n = nurrbsr of meammnts 
BS = The sunmation d all signifiicant estlncated ermrs 
(Most c o r n  araths stasfrminstrumntal mwemnt, 
wetghing, dilulian to vobrre, md tha fixed erru reported m t he 
NIST certfflcate of malysis.) 

Uncertainty (2) = m r R i R  
o-o'o 

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

TRACEABILITY 70 NlST AND VALUES OSTAINED 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 international standards, through an unbroken chain of cornpatisms all having stated uncertainties." (IS0 VIM, 2nd 
ed,, 1993, definlUon 6.?0) 
E This IV product Is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking Into account the SRM uncertainty error and the measurement, weighing and volume dllution errors. 
4. I Assay Method #I 9007 f 2 VglmL 

Assay Method #2 1005 5 pg/mL 

4.0 

EDTA NlST SRM 928 Lot Number: 880710 

ICP Assay NlST SRM 3108 Lot Number: 890312 



010398 
4.2 

4.3 

4.4 

BALANCE CALlBRATlON - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The N1ST Traceability numbers are 692476 - Class I and 692476A - Class 2. 
The NIST test number Is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NET / NVLAP accredited calibration lab. The NIST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densitles 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 NtSl Test Nos. and Std Nos.: 769543,237368/769543,2173681P14452,176240/P14452,176240. The 
In-house procedure No. is 24C-001 .Thennometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos. 92564,119016,471047 and NET test report Nos. 81 1/258522,811/2557078, and 236090. 

0 

GLASSWARE CALl8RAflON - 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 lCPlMS AND ICP-OES IN pg/mL 
Custom-Grade solutions are tested for trace metallic impuritles 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 Ciean Room. An 
ULPA-Filter Is 99.9985% efficient for the removal of particles down to 0.3 urn. 

I 0 AI < 0.00090 

- M Sb 0.00039 

- M AS c 0.01985 

- M Ba c 0.01985 

M Be < 0.00099 

- M BI 0.00079 

- 0 8 0.00900 

2 Cd 

Q Ca 0.00378 

- M Ce 0.00993 

.... M Cs < 0.00060 

- M Cr < 0.00993 

- M Co c 0.00596 

- M c u  c 0.01191 

M - Checked by ICP-MS 

M Dy < 0.01191 

c M Er < 0.00993 

- M Eu e 0.00596 

- M Gd 0.00199 

- M Ga 0.00199 

- M Ge c 0.01191 

- M Au 0.00596 

M Hf c 0.00397 

M Ho < 0.00099 

I 0 In < 0.00200 

M Ir < 0.00993 

- 0 Fe 0.00110 

M La 0.00099 

- M Pb 0.00596 

- 

- 
- 

- 
- 

0 Li 0.00002 

M Lu c 0.00079 

0 Mg 0.00002 

M Mn < 0,00794 

Q Hg < 0.01200 

- M Mo 0.00397 

- M Nd 0.00397 

0 Ni 0.00300 

...- M Nb < 0.00099 

I 

- 

- n os 
* M Pd 0.00691 

0 P < 0.00300 

- M Pt < 0.00397 
- 
0 K 0.00015 - 

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

M Pr < 0.00060 

M Re c 0.00199 

- M Rh < 0.00199 

M Rb 0.00199 

M Ru < 0.0039f 

- M Sm < 0.00199 

M Sc c 0.01985 

- M Se < 0.01588 

Q Si c 0.00340 

Ag c 0.00397 

- M Na 0.19849 

M Sr c 0.00099 

0 S c 0.03000 

M Ta < 0.01389 

n - Not Checked For 

- 
- 

- 

- 
- 
- 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limlted to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparatlon 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 

0 Te < 0.00700 

M Tb q 0.00060 

c M TI < 0.00199 

- M Th e 0.00199 

L M Tm < 0.00079 

M Sn 0.00993 

M TI c 0.09925 

M W 0.01985 

- 
- 

I 

- 
- 
M U 0.00397 

- M V c 0,00397 

M Yb 0.00199 

- M Y c 0.07940 

- 0 Zn 0.00040 

_. M Zr < 0.00993 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT US€ OF THtS REFERENCE MATERIAL 

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

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

10.0 QUALITY STANDARD DOCUMENTATION 

d0.1 

10.2 

10.3 

10.4 

10.5 

10.6 

IS0  9001 :2000 Quality Management System Registration - QMt Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c,(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (WS), Austria (OQS), Belglum (Avinter) ,6raril (FCAV), Canada (QMI), Hong Kmg (XKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany {DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SI), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portugal (APCER Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 
iSO/E& 1702k - 1999 "General fkequiraments for the Competence of Testing and Calibration" - Chemical Testlng - Accredlted A2LA Certificate Number 883.01 

ISQHEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
AZlA Mutual Recognitlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HWS, ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNlA), Republic of Korea (KULAS), The Netherlands (RvA), New Zealand (IANZ), Noway (NA), 
PortugaI (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United KIngdorn (WKAS) 
and United States (NVLAP) (IC60 ES) 

IOCFR50 Appendix 8 Nuclear Regulatory Commission - Domestic Licensing of Production and Utilfratlon Facilities 

1 OCFRZI - Nuctear Regulatory Commlssion - Reporting Defects and Hon-Compllance 

MIL-STD-45662A (ObsoletdObserved) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

0 

71.1 N Shelf l i f e  - The period of ttme during which the concentration of the analyte(s) in 8 properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf fife is llmited primarily by transpiration (loss of water from the solutlon) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures / 1V Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Explration Date -The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamlnatlon 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, 

Certlfication Date: April 24,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

* L  K4A- 

Certificate Prepared By: JoAnn Struthers, QA Admlnistrative Assistant 

Cefiiflcate Approved BY: Kataltn Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



i n o r g a n i c  v e n t u r e s  1 i v  l a b s  
195 iehigh avenue, suite 4, lakewood, nj 08707 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  of a n a l y s i s  
1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures / IV Labs fs an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified vafue(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials .. Contents of certificates 
and label(s), IS0 Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

DESCRIPTION OF CRM Custom-Grade 1000 pglmL Cobalt in 2% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1002 f 3 VglmL 

Certified Density: 1 .O16 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: 
@rtifted Valtre (Q = (cp= mean 

n = nuwt3er d mawnmnts 
BS = The sumrration cf all significant estiwated errurs 
(Most c m n  are the arcrsfrominstrumntai measuremnt, 
weighing, dilution to volum, a d  the fixed era reported on t he 
NIET SRvI certificate d wratysis.) 

n xi = individual resutts 

Uncertainty ($1 = 211m1Ftin 
tom 

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 uncefiainties. This agreement is a 
confinnetion of the accuracy of this CRM. 

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

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

4.1 Assay Method #l 998k 4pglrnL 

IOU2 f 3 p9lmL 

ICP Assay N E T  SRM 3181 Lot Number: 000630 
Assay Method %2 

EDTA NlST SRM 928 Lot Number: 880710 

http://ivsales8ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CAllBRATlON - All balances are checked daily using in-house procedure number 6-IMM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Cop. of 
South Arnboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 822/260017-98, 

THERMOMETER CAll8RATlON - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P‘l4452,176240/fW452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calWated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 11 9016,471047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

4.3 

4.4 GLASSWARE CAU8RATION - 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 (TMt) DETERMINED BY ICP/MS AND ICP-OES IN Y 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 analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% eficient for the removal of particles down to 0.3 pm. 

- 0 AI 0.00025 

M Sb < 0.00202 

0 As o.ioooo 
!!d Ba 0.04032 

M Be < 0.00202 

M Bi 0.00161 

0 €3 0.04000 

M Cd c 0.01210 

- 0 Ca 0.00325 

Ce < 0.02016 

M cs  0.00121 

!A!! Cr 0.02016 

2 co 

M DY < 0.02419 

M Er 0.02016 

!!!I Eu < 0.01210 

M Gd < 0.00403 

hd Ga 0.00403 

!!d Ge 0.02419 

- M Au < 0.01210 

!!! Hf 0.00807 

- M .Ho 0.00202 

NI Ir < 0.02016 

- M In < 0.04032 

Fe 0.00875 

!!!I La c 0.00202 

- 0 Li 0.00001 

M LU < 0.00161 

0 Mg 0.00045 

- 0 Mn 0.00003 

e Hg < 0.05000 

!k! MO 0.00807 

- M Nd < 0.00807 

e Ni < 0.02000 

E Nb c 0.00202 

- n Os 

!!!? Pd 0.02016 

- n P  

!!d Pt < 0.00807 

n Pr < 0.00121 

!!!! Re < 0.00403 

M Rh < 0.00403 

!!!! Rb C 0.00403 

!!!! Ru 0.00807 

- M Sm 0.00403 

b!! SC 0.04032 

hn Se < 0.03226 

2! si < 0.00400 

@ AS < 0.00807 

- 0 Na 0.00138 

M Sr < 0.00202 

n S  

@ Te 0.12097 

Tb < 0.00121 

!!!! TI < 0.00403 

!d Th < 0.00403 

!!!! < 0.00161 

!!!! Sn 0.02016 

hn Ti < 0.20162 

7 M w e 0.04032 

!! u 0.00807 

!!? v < 0.00807 

b!! Yb < 0.00403 

!!d y < 0.16129 

E?. Zn 0.08065 

M c u  0.02419 M Pb < 0.01210 Q K 0.03000 &! Ta < 0.02823 !!d Zr < 0.02016 
i - Spectral Interference M - Checked by ICP-MS 0 - Checked by fCP-OES 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: 

For the validation of analytical methods 
For the preparation of ”working reference samples” 
For interference studies and the determination of correction coefficients 
For detection llmit and linearity studies 
For additional intended uses, contact IV Technical Staff 

ICP-MS, tCP-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 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. 

010403 10.0 QUALITY STANDARD DOCUMENTATION 

0 10.1 IS0 9001 :2000 Quality Management System Registration - QMI Certificate Number 040105 
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 IC2 Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), 8elgium (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 (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEN), Norway (NCS), 
Poland PCBC), Portugil (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited ALLA Certlficate Number 883.01 

10.3 ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materiat Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UWS) 
and United States (NVLAP) (IC60 ES) 

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

10.2 1SOIIEk .t 7025 - i999 General Requirements for the Competence of Testing and Caljbratlon" 

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

10.6 MILSTD45662A (Obsolete10bserved) 

11.0 DATE OF CERTiFICATlON AND PERIOD OF VALIDITY 

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

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

Certification Date: August 28, 2003 
Expiration Date: 



010404 12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: P 

- L  &fd& 
kL - JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervisor 

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

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-A900 fax: 732-901-1903 

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

certr ' f icate of a n a l y s i s  
I .O inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #883-02, The certificate is designed and the certified value(s) and uncertaintyfies) are 
determined in accordance with I S 0  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." 

DESCRlPTlON OF CRM Custom-Grade 1000 pg/mL Manganese In 2% (abs) l-"3 2.0 

Catatog Number: 

Starting Material: Mn pieces 
Starting Material Purity (%): gg.995300 

CGMNI-I, CGMNI-2, and CGMNI-5 
Lot Number: W-MNU2036 

3.0 

Starting Material Lot No 21563 
Matrix: 2% (abs) HN03 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1000 f 2 VglrnL 

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

The Certified Value is bssed 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; 
CEtrtjfied VakR (Q= Q= m 

n & =  indkidual resufts 
n = number of masuremnts 
E3 = The sJtrr??ation d all significant estimted errors 
(Most c o m n  are the urorsfrminstrmntal masursmrrt, 
welghing, dllcrtlonto velum, cad the fixed error reparted on t he 
NET 94  certificate of anatfds.) 

Uncertainty &) = 21&-slR1a 

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

4.0 TRACEABILITY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
a "Propefly of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or internatlonal 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 dlrect 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 1000 f 2 pglmL 

1003 f 3 pglmL 
ICP Assay NtST SRM 3132 Lot Number: 890903 

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

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRAflON - All balances are checked daily using in-house procedure number 6-1MM-001, The weights 

used for testing are annually compared to Gerhart Scale Corporatton's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NIST test number is 822/260017-98, All analytical balances are calibrated every 4 months by Gefhart 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 NVIAP accredited calibration lab. The NlST test number is 8221260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM En-87 and NIST 
Monograph t5O using NlST Test Nos. and Std Nos,: 769543,217368/769543,217368/P14452, t762401P14452,176240. 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 NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

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

5.0 TRACE METALL1C IMPURITIES (TM1) DETERMINED BY 1CP/MS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 AJ 0.00221 

M Sb < 0.00206 

M As < 0.04118 

M Ba 0.04118 

M Be < 0.00206 

!!d Bi 0.00165 

- (3 0.00295 

- Cd 0.01236 

Q Ca o.oo%o 
- M -c 0.02059 

b! CS 0,00124 

@ < 0.02059 

!!!! CO < 0.01236 

!! DY < 0.02471 

M Er 0.02059 

M c 0.01236 

M Gd < 0.00412 

9 Ga 0.05000 

Q Ge o.00300 

!!4? 0.01236 

M Hf < 0.00824 

!!! Ho < 0.00206 

- M In < 0.04118 

M Ir < 0.02059 

P Fe 0.01000 

- M La c o.00206 

M Te < 0.12355 

!!!? Tb 0.00124 

M TI < 0.00412 

M fh < 0.00412 

b!! Tm 0.00165 

!$ Sn 0.02059 

!!!? Ti 0.20592 

hn < 0.04118 

b!! u 0.00824 

b!! v < 0.00824 

I M Yb c. 0.00412 

~ M y < 0.16474 

i 9 Zn 0.00250 

!!i! CU < 0.02475 M Pb .c 0.01236 $2 K 0.00105 !!! Ta < 0.02883 !!? Zr 0.02059 
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: 
1CP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of 'Lvorklng reference samples' 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact IV Techntcal Staff 



010407 
7.0 

8.0 
9.0 
10.0 

INSTRUCTKNS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

HAZARDOUS INFORMATtON - 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. 

QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

10.5 

10.6 

.i. 

IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (AN S I-RA8) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sli), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Potand(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISOllEC 17025 - I999 "General kequirernents for the Competence of Testing and Calibration'' - Chemical Testlng - Accredited A2LA Certificate Number 883.01 

ISOItEC Gujde 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materlals Productlon - Accredited APIA Certificate Number 883.02 
A2LA Mutual Recognitlon 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 (PAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNIA), Republic of Korea (KOIAS), 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) 

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

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

MIL-STD46662A (ObsoieteIObserved) 



1q.O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 010408 

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 environmentatly 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-SPO1 020) of chemically-stable solutions pwformed at Inorganic Ventures / 1V Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date -The date after which a CRM should not be used. Routine laboratory use of 8 CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful life. 
lnorganic Ventures I tV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: August 04, 2003 

Explratlon Date: 
152fg5 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared 8y: JoAnn Struthers, QA Administrative 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  / 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-maii : ivssllesdivstandar ds.com website: www. ivstandards. corn 

cer t i f i ca te  of a n a l y s i s  
CUSTOM-GRADE SOLUTION 3000 pg/mL Vanadium in I .4ql0 HNO, labs) 
Catalog Number: CGV1-1, CGV1-2 and CGV1-5 

Lot Number: T-V02032 

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

CERTIFIED CONCENTRATION: 990 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 (k) = &I 
n 

Uncertainty 

In) = mean xi = individual results n = number of measurements c S i  = The summation of all significant 
estimeted errors. 

Classlcal Wet Assay: 993 & 4 pg/mL 
Method: EDTA Titration vs NIST SRM 928 Lead Nitrate. 

Instrument Anelysis: 990 & 2 pglmL 
Method: Inductively Coupfed Plasma 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 uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

TRACE METALLIC IMPURWES 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. 

0.0095 
0.042 
<0.0010 
~0.0010 
<0.000050 
< O.OOO040 
< O.OO70 
<0.00030 
< 0.01 0 
<0.00050 
< 0.000030 
<o.oao 
€0.050 
< 0.00060 

3 DY 
- M Er - M Eu - M Gd - M Ga 
I M Ge 
.". M Au - M Hf - M Efo 
""" 0 In 
M ir 
- 0 Fe - M La 
- M Pb 

- 

< 0.00060 
<0.00050 

C0.00030 
<O.o0010 
€0.00030 

<0.00060 
< O.wx)30 
< 0.00020 
< 0.000050 

< 0,070 
<0.00060 
<0.050 

< 0.000050 
< 0.00030 

<o.ooia 
€ 0.000040 
0.0089 

0.016 
e 0.00020 
c 0.050 

0.00024 

C0.00050 

<0.00020 

- M Fr 
c M Re - M Rh 
I M Rb - M Au 
c M Srn 
- M Sc 
- 0 Se - 0 si 
!!4 A€! - 0 Na 
- M Sr 
L S  - M Ta 

<0.000030 
c 0.000 1 0 
< 0.000 10 
<o.ooo 10 
.= 0.00020 
<o.ooo 10 
<0,0010 
€ 0.40 
40.030 

0.00044 
< 0.090 
€ 0.000050 

€0.00070 

C0.0030 
<0.000030 
€ 0.000 10 
c 0.000 1 0 
CO.000040 
€0.00050 
< 0.0050 

0.0005 6 
0.001 1 

<0.00010 
c 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~.OQZOZDU 

DENSITY OF SOLUTION (measured at 22%): 1 .015 g/mL (over) 

Quality Assurance Meneger 
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QUALITY STANDARD DOCUMENTATION 

I. I S 0  9001 QMI Registered Quality System (Ceaificate Number 01 01 05) 

Msmbers of IQ Net : Argentina (IRAMI, Australia {QAS), Austria (6QS), Belgium 
(Avinter) , Brazil {FCAV), Canada (QMI), Hong Kong (HKQAA), ColurnMa (ICONTECt, Czech 
Republic ICQS], Denmark {DSI, Fintand (SFS), France (AFAQ), Germany IDQSI, Greece 
(UOT}, Hungary IMSZT), Ireland (NSAI), Israel (SII), ltdy (ClSQ], Japan (JQA), Korea (#SA- 
QA), Netherlands (KEMA), Norway INCS), PolandIPCBC), Portugal (APCER), Singapore (PSB), Slovenia ($la), Spain lAENOR1, 
Switzerland {SQS) 

2. 

4. 1 OCFR50 Appendix 6 
5. 1 OCFRZI 

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. 

STAEIUTY/ EXPIRATION DOCUMENTATION 

Shelf Ufe - The lennth of time that a urowriv stored and Dackaaed standard will remain within the 
specified uncertgintL 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 m r ,  which a standard solution should not be us& A one year expiratian 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 DOCUMENTATIOM 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 pm filter and in-house procedure 

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

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

BALANCE CALIB RATION 
All balances are checked daily using in-house procedure number 6-IMM-OOI . The weights used for testing are annually 
compared to  Gerhart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (NIST). The NISTTraceability numbers are 4283598 and 454678. The NlST test number is 822/260017-98. 

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

THERMOMETER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST Monograph 150 using NlST 
Test Nos. and Std Nos,: 769543, 21 73681769543, 217368lPI 4452, 1 7624OP14452, 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. 92584, 119018, 471047 and NIST test report Nos. 81 11258522, 81 1/2557078, and 
236090. 

ECHNICAL SUPPORT 
Ail customers are encouraged to contact us for technical support for the proper use of our 

TEL 1-800-56$-6799 FAX 1-732-901-1 903 E-MAIL IVtech~ivstandards.com 

pruducts. 

-2- 
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i n o r g a n i c  v e n t u r e s  1 Iv l a b s  

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

e-rnail: ivsales613ivstandards.cctm website: www,ivstandards.com 
phone: 800-669-6799 0 732-901-1900 f a :  732-901-7903 E cer t i f i ca te  of a n a l y s i s  

a 
1 .o 

2,u 

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

DESCRlPTlON OF CRM Custom-Grade 1000 pglrnL Zinc in 1.4% (abs) HN03 

Catalog Number: CGZNl -I, CGZNl-2, and CGZN 1-5 
Lot Number: W-ZN02018 
Starting Material: 
Starting Material Purity {%): 
Starting Material Lot No 
Matrix: 

Zn shot 
99.999889 

J 1 7L26 
1.4% (abs) HN03 

CERTIFiED VALUES AND UNCERTAINTIES 

Certified Concentration: 1006 f 3 pg/mL 

Certified Density: 1 . O l ?  glmL (measured at 22O C )  

The Certified Value is based upon the most precise method used toanalyze thls CRM. The following equations are used ic the 
calculation of the certified value and the uncertainty: 
Certified Value = a 

n 

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

TRACEABILITY TO N1ST AND VALUES OBTAINED BY INDEPENDENT METHODS 
C : "Property of the result of a measurement or the value of a standard whereby it C ~ R  be related to stated reeferences, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties," (IS0 V{M, 2nd 
ed., 1993, definition 6.1 0) 
i ; This IV product is Traceable to NIST via direct comparison to NIST SRMs, The uncertainties for each certlfled value are ' 

reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dllution errors. 

4.1 Assay Method #I 1002 f 6 p g h t  
ICP Assay NIST SRM 3168a Lot Number: 001402 

Assay !viethod 1006 f 3 pglmL 
EDTA NIST SRM 928 Lot Number: 880710 

http://www,ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked daily using in-house procedure number BIMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corpcxation’s master weights and are traceable to the National 
institute d Standards and Technology (NIST). The N1ST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260027-98. All analytlcal balances are cailbrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a dass 1 endlor class 2 analytical weight set. These weights am tested 
annually by a NET / NVLAF accredited calibration lab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used In the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM €77-87 and NIST 
Monograph 150 using NlSTTest Nos, and SM Nos.: 769543,217~8/769543,2173681P14452,136240/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 N W  test report Nos.  811/258522,811/2557078, a n d  236090. 

GLASSWARE CALt6RATlON - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture and quaflty control of Custom Grade Standards. 

5.0 TRACE METALLIC IMPURRIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custom-Grade sdutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensttrve 
method for each element, is reported below, Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
WLPA-Filter is 39.9985% efficient for the removal of partides down to 0.3 urn. 

- 0 Al 0.00200 

- M Sb c 0.00203 

- M As e 0.04066 

c M Ba rc 0.04066 

- M Be 0.00203 

- M Bi 0.00163 

- 0 B 0’00015 

...- M Cd 0.01220 

I 0 Ca 0.00022 

- M Ce c 0.02033 

- M Cs < 0,00122 

- 0 Cr K 0.00100 

I M Co r: 0.01220 

.I 0 cu 0.00050 

M - Checked by ICP-MS 

- M Dy e 0.02440 

M Er < 0.02033 

M Eu < 0.01220 

- M Gd < 0.00407 

- 
- 

M Ea c 0.00407 

+ M Ge < 0.02440 

- M Au 0.01220 

- M Hf c 0.00813 

c M Ho < 0.00203 

M In c; 0.04066 - 
y tr * 0.02033 
e 0 Fe O.ooOO5 

- M La c 0.00203 

- M Pb < 0,01220 

0 tl 0.00001 

M Lu 0.00163 

0 Mg 0.00011 

M Mn < 0.01626 

- 
rcr 

c 

- 0 Hg < 0.01000 

- M Mo < 0.00813 

M Nd 0.00813 

- 0 Ni 0.00009 

M Nb < 0.00203 

I 

I 

- n O s  

M Pd < 0.02033 
I 

0 P < 0.00300 

- M Pt < 0.00813 

- 

- 0 K 0.00018 

0 - Checked by ICP-OES i - Spectral Interference 

- M Pt 7 0.00122 

M Re < 0+0040? 

c M Rh c 0.00407 

M Rb < 0.00407 

- M Ru < 0.00813 

- M Sin < 0.00407 

- M Sc c 0.04066 

M Se <: 0.03253 

- 0 Si c 0.00400 

M Ag 0.00813 

- 0 Na 0.00055 

- M Sr < 0.00203 

I 

- 

- 

- 

9 s < 0.02000 

M Ta 0.02846 
n - Not Checked For 
- 

6.0 INTENDED USE 
For the calibration of analytical inslruments induding but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytlcat methods 
For the preparation of ”WsNclrkfng reference samples” 
For InterFerence studies and the detemina8on of correction coefficients 
For detection limit and linearity stuck3 
For additional intended uses, contact IV Technical Staff 

M Te +c 0.12198 

- M Tb 0.00122 
- 

- M n < 0.00407 

4 M Th 0.00407 

M Trn c 0.00163 

- M Sn < 0.02033 

M Ti c 0.20331 

M w e 0.04066 

- 

- 
- 
- M U c 0,00833 

M V < 0.00813 

M Yb < 0.00407 

M Y c 0.16284 

c 

- 
- 
2 Zn 

M Zr 0.02033 
I 

s - Solution Standard Element 



010413 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THE REFERENCE MATERIAL 

8.0 HAZARDOUS 1NFORMATION - Please refer to the endosed Material Safley Data sheet for information regarding this CRM. 

9.0 

10.0 QUALfTY STANDARD DOCUMENTATiON 

HOMOGENErrV - 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 c QMl Certificate Number 090105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council far Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (RAM), Australia (QAS), Austria @CIS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kmg (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), 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), 
Pdand PCBC , Portu al (APCER), Singapore (PSB), Slovenia (SlQ), Spain (AENUR), Sw?zertand (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requlrements for the Competence of Reference Materlal Producers" - Reference Materials Production - Accredited A2LA Certtficate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BrnwA), Belgium (BELJEST) (BKO-OBE). Canada (SCC), Chinese Taipei (CNLA), Czech Repubtlc 
(NAO), Oenmrk (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), 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), Singapore (SAGSINGIAS), Spain {ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States ( N V W )  (IC60 ES) 

10.4 10CFRSO Appendix 6 - Nuclear Regulatory Commission - Domestic licensing of Production and Utilization Facttities 

30.2 ISCME& df02k - 199#"General Requirements for the Competence of Testing and Calibration" 

10.5 'IOCFRZI - Nuclear Regulatory Commisskn - Reporting Defects and Non-Compliance 

10.6 MltSTD45662.4 (Obsolste10bserved) 
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3 1.0 DATE OF CERTIFICATION AND PERIOD OF IALIDITY 

l l=t  IV Shelf Life - me period of time during which the concentration of the analyte[s) in a properly packaged, unopened, and 
unused standard stored under envlronrnentally mbolled and monitored conditions will remain wlthin the specified uncertainty 
range. Shelf life is limlted primarily by transpiration (bss of water from the sdution) and infrequently, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I IV tabs indicate a CRM 
shelf-life of four years for solutlons packaged Ln 500-mt low density polyethylene bottles, When stored under special conditions 
that minlmlze transpiragon and Instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after whlch a CRM should not be used. Routine laboratory use of a CRM increases banspiratiw 
losses and the chance of contamination wblch affect the htegrtty of the CRM and limit its useful fife. 
Inorganic Ventures I tV Labs COI~CUFS wlth state and federal regulatory agencies' recommendations that solutlan standards be 
assigned a me-year expiration date. 

Certification Date: May W 2 0 0 3  

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
CertMcate Prepared By: JoAnn Stcuthers, QA Administrative Assistant 

wrd--- &b 
Cemfimte Approved BY: Kataln Le, QC ~upervisor 

Certifying Officer: Paul Gaines, Chemist, Senlor Technical Dlrector 
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i n o r g a n i c  v e n t u r e s  1 i v  l a b s  

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

e-mai I: ivsales@ivstandards. cam website; www. ivstandards.com 0 cer t i f i ca te  of a n a l y s i s  
CUSTOMGRADE SOLUTION 1000 pg/mL Silver in 3.5% HNO, (absi 
Catalog Number: CQAGI-1, CGAG1-2 and CGAG1-5 

Lot Number: T-AGO2015 

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

CERTIFIED CONCENTRATION: 1001 k 2 p g h L  
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Uncertainty { f 1 

( 2 )  = mean x, = individual results n = number of measurements c S i  = The summation of all significant 
estimated errors. 

Classical Wet Assay: 1004 f 3 pglml. 
Method: Volhard Titration vs N IST SRM 99% Potassium Chloride 

Instrument Analysis: 1001 f 2 pghL 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NtST SRM 31 61. 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% confidence 
intervat. 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-Gtacle solutions tested for trace melaDic impurities by ICP-MS were anabzed in an ULPAPlltered Clean Room. 
An ULPA-Fib is 99.9985% efficient for the removal of paflcles down to 0.3 prn . 

!2 A’ 

- O A S  

- O B e  

- O B  
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M 8s 

- M 8 i  

0 Cd 

I M Ce 
M Ca - 0 Cr 
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2 C0 

- 
r?. cu 

<0.00010 
<0.000060 
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<0.00060 
c O.OOOO40 
<0.0020 
<0.0020 
< 0,000050 
< O.o00!30 

< O.ooOO30 
< 0.0020 
< o.oO03o 
<0.00060 

E DY - M Er 
M E U  

Gd - M Ga 
M Ge 5 Au 

M t(0 

- M nf 
- - 0 In 
- M Ir 
0 Fe 

Le - M Pb 

<O.O0060 
<0.00060 
<0.00030 
<O.o0010 
<o.OOoto 
<0.00060 
<a01 2 
<0.00020 
<0.000060 
< 0.020 
< 0.00060 
<: 0,00070 
< o.om1io 
<0.00030 

< 0.000030 
<0.000040 
< 0.000040 
c 0.00030 

0.00090 
c 0.00020 
< 0.00020 
<0.0070 
<0.000060 

<0.00050 
< 0.030 
< 0.60020 
< 0.0060 

< 0.000030 
~0.ooo10 
€0.00010 
<O.O0010 
0.00020 

<0.ao010 
~0.0010 
C0.036 
< 0.0030 

< 0,090 
< 0.000050 
< 0.020 
< 0.00070 

< 0.Q30 
<O.ooOo30 
<o.m10 
<O.o0010 
< o . m 0  
<O.o0050 
<0.00070 
< 0.001 0 
c0.00020 
c: o.oO02o 

<0.0001 D 
c0.0040 
<0.0010 
<0.00050 

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

ANALYZED DENSITY OF SOLUTION (measured at 2 2 ~ 1 :  1.024 g/mL 
OA:KL hv.aiiiowm 

Quality Assurance Manager Expires: 

http://ivstandards.com
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ClUAuW STANDARD D OCUh&NTATU 

1 .IS0 9001 :ZOO0 QMI Registered Quality System (Certificate Number 01 01 0 5 )  
Members of 10 Net : Argentina (IRAM), Austrab (QAS), Austrie @QSt, Belglum 
fAvInter} , Brazil (FCAV}, Canada (QMI), Hong Kong (HKQAA), Columbia (ICONTEC), Czech Republic 
(CQS), Denmark (OS), enland (SFS), France (AFAQ), Germeny (DQSI, Greece IEL07). Hungary (MSZV, 
Ireland (NSAII, lsrad (Sll), Italy {CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), Poland(PCBC1, Portugal [APCER), 
Singapore {PSB), Slovenia (SIQ), Spdn (AENOR), Switzerland (SQS) 

2.1SO/IEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials 
Production - Accredited A2 LA Certificate 883.02 
B.ISO/IECl7025-1999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

5.1 OCFR60 Appendix 6 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
6.1 UCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact OUT Quality Assurance Department for further information and copies of documents pertaining to  our Quality 
Standard certifications. 

4 + Mll-STD-46 6 62A 

STABILITY/ E m  TION DOCUMENTATIO N 

Shelf Life -xhe lenqth of time that B Properlv stored and o ackaned standard wilt remain within the specified uncertainty, Sheif 
life is effected by chemical stability and transpiration issues. inorganic Ventures' Standard Solutions are chemically stable 
indefinitely, Transpiration loss is linear with time and limits the time a standard can be used with confidence. The smaller the 
bottle the hOgher the rate of transpiratian. Inorganic Ventures' studies indicate that the shelf life of our 500 mL bottle is 4 
years and the shelf life of our 125 mL battle is 21 months. 

Expiration Date -ne date after which 8 standard solution should not be used, A one year expiration date is recommended by 
most state and federal regulatory agencies. Transpiration issues and repeated use of solutions over a one year period may 
adversely affect the integrity of the standard. 

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

GlASSWARE CALIBRATION 
In-house procedure 3-QC-002 is used t o  cafibrate all Class A Glassware used in the manufacture and quality control of 
Custom &de Standards. 

BALANCE C&,lBRATIO N 
All balances are checked daily using in-house procedure number 6-IMM-001. The weights used for testing are annually 
cornpered to Gerhart Scale Corporation's master weights and are traceable to  the National Institute of Standards and 
Technoiogy (NIST). The NET Traceability numbers are 4283596 and 454678. The NET test number is 822/260017-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Cow. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set, These weights are tested annually by a NlST I NVLAP accredited calibration lab. The 
NlST test number is 822/260017-8. 
THERMDMET ER CALIBRATION 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the  procedures oudinsd by ASTM €77-87 and NlST Monograph 150 using NlST Test 
Nos. and Std Nos.: 769543, 21 7368/769543, 21 7368/Pl 4452, l76240/P14452, 176240. The in-house procedure No. is 
2-OC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable to  NlST 
Identificatjon Nos, 92564, 11 901 6,471047 and NET test report Nos. 81 1/258522, 81 1 /2557078, and 236090. 

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

TEt 1-&00-669-6799 INT'L 1-732-901-1 900 FAX 1-732-901-1 903 E-MAIL fvtech@ivstandards.com 

-2- 

mailto:fvtech@ivstandards.com


i n o r g a n i c  v e n t u r e s  / 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: ivsales8ivstandards.com website: www.ivstmdards.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 1 IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

Certificate #88342. The certificate is designed and the certified value(s) and uncertainty(ies) are 
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." 

2.0 DESCRIPTION OF CRM Custom-Grade 1000 pg/mL Arsenic in 3.4% (abs) " 0 3  

Catalog Number: 

Starting Material: 
Starting Material Purity (%): 99.998994 
Starting Material Lot No 
Matrix: 

CGASI-1, CGASI-2, and CEASI-5 

POLY CRY STALIN E LUMP 

231 15 
I .4% (abs) HNU3 

Lot Number: W-AS02022 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

101 4 f 3 pg/mL _.., -..:w3 3.. ...., .I" +-* .I.. 1.": '"1 i; ... , ..- .F..5..a ... , .".. ..... ...- 3. Ptj 1.j j,c: 1;:; :: Certified Concentration: 

Certified Density: 1.012 glmt (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 
calcuiaBon of the certified value and the uncertainty: 

(>ertfied V a b  (Ip = 

Uncertainty (2) 

(sp= min 

n = rwwrber d measurerrents 
BS = The armmtion d dl signticant dinsrted errors. 
(Most c m  are the errusfrominstrumrrtal memremnt, 
weighing, dlutlon to vobm, and the fixed srcr repwted m t he 
NET EEhl certlfkate d aalyds.) 

n xI = individual resurts 

(Q" 

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

4.1 Assay Method JFt 1014 f 3 ygfmL (Avg 2 runs) 
ICP Assay NlST SRM 3103a Lot Number: 891003 

Gravimetric NIST SRM Lot Number: See Sec. 4.2 
Assay Method #2 1008 pghL 

http://ivsales8ivstandards.com
http://www.ivstmdards.com
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4.2 

4.3 

4.4 

BALANCE CALlt3RATlON - 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 Nationat 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number Is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Gorp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by 8 NIST / NVLAP accredited calibration lab. The NIST test number is 822/260017-98. * 
7HERMOMEfER CALlBRATlON - The thermometers used in the determination of the anal densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outiined by ASTM €77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368~69543,217368/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 NlST test report Nos. 811/258522,811/2557078, and 236090. 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN pglmt 
Custorn-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 were analyzed in an ULPA-Filtered Ctean Room. An 
UWA-Filter is 99.9985% effident for the removal of particles down to 0.3 vrn. 

-... 0 AI 0.00038 

Q Sb c 0.01000 

2 As 

I M 8a c 0.02660 

M Be < 0.00133 

- M Bi c 0.00106 

c 0 8 < 0.01200 

L M Cd c 0.00798 

- 0 Ca 0.00189 

- M Ce c 0.01330 

- M Cs 0.00080 

- M Cr 0.01330 

- M Co c 0.00798 

- M Cu < 0.01596 

M - Checked by ICP-MS 

M Dy < 0.01596 

- M Er 0.01330 

- M Eu c 0.00798 

M Gd < 0.00268 

- M Ga c 0,00266 

M Ge 0.01596 

- M Au 0.00798 

- 

I 

- 

M Hf < 0.00532 

- M Ho 0.00133 

- M In < 0.02660 

M Ir < 0.01330 

Q Fe < 0.00110 

M La < 0.00133 

- 

- 

M Pb e 0.00798 
0 - Checked by ICP-OES 

0 u 0.00009 

- M tu 0.00106 
- 
Q Mg 0.00009 

- 0 Hg < 0.01200 

0 Mn < 0.00003 ..” 

- M Mo < 0.00532 

- M Nd 0.00532 

M Ni < 0.02128 
c 

0 Nb < 0.00200 - 
c n O s  

- M Pd < 0.01330 

- 0 P 0.00260 

- M Pt 0.00532 

0 K 0.00132 

i - Spectral Interference 
- 

M Pr < 0.00080 

L 0 Re 0,01000 

M Rh 0.00256 

I M Rb < 0.00266 

M Ru 0.00532 

- M Sm < 0.00266 

M Sc < 0.02660 

M Se e 0.02128 

0 Si 0.00415 

M Ag < 0.00532 

0 Na 0.00159 

M Sr < 0.00133 

- 

- 

- 

- 
- 
- 
- 
- 
- 
- 0 s < 0.02500 

M Ta < 0.01862 
n - Not Checked For 
c 

6.0 INTENDED USE 
For the calibration of analytical instruments inctuding 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 determlnatlon of cot-rectlon coefficients 
For detection limit and linearity studies 
For additional intended uses, contact tV Technical Staff 

c M Te s 0.07978 

- M Tb 0.00080 

M TI < 0.00266 

M Th C 0.00266 

c 

- 
- M Tm 0.00106 

- 0 Sn 0.00049 

- M TI < 0.13297 

- M W < 0.02660 

- M U c 0.00532 

M V 0.00532 

- M Yb < 0.00266 

M Y < 0.10638 

- 

- 
0 t n  0.00057 

- 1\11 Zr < 0.01330 

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

8.0 ).1mRDOUS INFORMATION - Please refer to the enclosed Material Safley Data sheet for information regarding thk CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

70.1 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 fw Accreditation (RVA) 
Entidad Mexicana de Aweditacion. a.c.(EMA) 
Members of IC1 Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (UQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Colurnbla (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Potand(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ). Spain (AENOR), Switzerland (SQS) 

- Chemlcai Testing - Accredited A2tA Certificate Number 883.01 
10.2 ISOllEC 47025 - I999 "General kequirements for the Competence of Testing and Calibration" 

10.3 lSOllEC Guide 34 - 2000 "General Requlrements for the Competence of Reference Material Producefs" - Reference Materials Production - Accredited ASIA Certificate Number 883.02 
MU Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada {SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), ttaly (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOtAS), The Netherlands (RvA), 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 10CFR5O Appendix 8 - Nuclear Regulatory Commission - Domesttc Licensing of Production and Utilization Facilities 

t0.5 IOCFRZ'I a Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MlL-STD-45662A (Obsolete10bsewed) 
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I I .O DA7E OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 1V Shelf Life - The period of time during whlch the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remaln 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-IOZO) of chemically-stable solutions performed at Inorganic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylme bottles. When stored under special conditions 
that minimize transplration and instability, the shelf life can be extended past this limit. 

11.2 Expirafion 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 Integdty of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs with state and federal regulatory agencies' recommendations that solubn standards be 
assigned a one-year expiration date. 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: .loAnn Struthers, QA Adminlstrative Assistant 

Certifying Offlcer: Paul Gaines, Chemist, Senior Technical Director 
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i n o r g a n i c  v e n t u r e s  1 i v  t a b s  

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

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

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

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

z>32,* 

*.-I.: 7 4 1  I : ?  f r i  0 
-73 

Q - -  A' 3 zf 

DESCRlPflON OF CRM Custom-Grade 1000 pglrnL Lead In 0.35% (abs) HNOi ! Tt x *q 9 

CGPBl-I, CGPBI-2, and CGPBI -5 I-*. :T < 
W-PB02114 I " C P  
Pb( NO3)2 q Starting Material Purity (Yo): 99.999974 i 1,kcq 

Starting Material Lot No 221 50 g :zw 
!". & f m 

bl; f !c)J f 3 
VI! 5 
iqJi a Certified Concentration: 1006 k 2 p9/rnL h r ; !  ffj 

IC2 
Certified Den si ty : 1.002 glmL (measured at 22" C) ; i 

' i f 1  9.' 

-*.: 

$7, 

a: C :E , 3 El Li .. 

! 7; 2 t-j zf 
i s z u f r l w  

m 3 ii !X 

tr- c m r  
f 1 :  .=m 

2.0 

Catalog Number: 
Lot Number: 
Starting Material: 

I =  $# 
Matrix: 0.35% ( a b )  HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

! ; i j  

The Cartifled Value Is the wet assay value. The following equations are used in h e  calculations of the certified value and the 
uncertainty : 
Certified Val= a= g& 

Uncertainty = 2 f ~ w s r W  

(lg= man 

n = nwri3er of mw~mnts 
I$ = The sumrtation d all Signiricant estfwated ermrs 
(Most c m n  are the errarsfram instrun-erital rneasu~mrrt, 
weighing, dilution lo volume, md tM fixed 8rcr reported on t he 
NISI' EFM certificate of ma&&.] 

n xI  = indMdual results 

o'4 

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

TRACEABILITY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." ( IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
3 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 vdume dilution errors. 

4.1 Assay Method #I I005 f 2 pglmt 
ICP Assay NIST SRM 3128 Lot Number: 991504 

1066 f 2 y g h t  
EDTA NIST SRM 928 tot Number: 880710 

4.0 

Assay Method #2 

mailto:ivsales@vstandards.com
http://ww.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALllBRATION - All balances are checked daily using in-house procedure number 6-1MM-OOf. The weights 
used for testing are annually compared to Gemart Scale Corporation’s master weights and are traceable to the National 
institute of Standards and Tecllnobgy (NiST). The NIST Traceability numbers are 692476 - Class f and 692476A - Class 2. 
The NET test number is 822/260017-98. All anaiytlcal balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These weights am tested 
ennuaiiy by a NIST / WLAP accredited calibration lab. The N1Sf test number is 82u260017-93. * 
THERMOMETER CALIBRATION + The thermometers used In the determlnatlon of the final densities are calibrated YS standard 
thermometer No. 903-2680 which was certified in accordance with the procedures oudined by ASTM €77-87 and NET 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,2t7368/Pf4452,176240P14452,176240. The 
in-house procedure No. is 2-QC-001.Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identlficatlon Nos. 92564,119016,471047 and NtST test report Nos. 811/258522,811/2557078, and 236090. 

GLASSWARE CALtBRAT1ON - In-house procedure 3-QC-002 is used to catibrate all Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

5,O TRACE METALLIC IMPUR1TIES (TMI) DETERMINED BY ICPIMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metattic lmpurltles by Axial ICP-OES and tCP-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 39.9985% efficient for the removal of particles down to 0.3 pm. 

- 0 Al 0.00270 

- M Sb < 0.00099 

- M As 0.01989 

- M Ba c 0.01989 

I M Be < 0.00099 

- 0 Bi c 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 c 0.00994 

- M Co c 0.00597 

I M Cu c 0.01193 

M - Checked by ICP-MS 

E Dy e 0.01193 

- M Er 0.00994 

- M Eu c 0.00597 

- M Gd < 0.00199 

- M Ga < 0.00199 

- M Ge < 0.01193 

- M Au < 0.00597 

- M Hf 0.00398 

- M Ho < 0.00099 

c M In < 0.01989 

- M Ir c 0.00994 

c 0 Fe 0.00011 

- M La 0.00099 

p Pb 

0 - Cheaed by ICP-OES 

0 Ll c 0.00002 

M Lu c 0.00080 

Q Mg 0.00008 

M Mn 0.00795 

- 0 Hg c 0,01500 

- M Mo c 0.00398 

- 

- M Nd 0.00398 

M Ni < 0.01591 

- M Nb C 0.00099 

I 

os 
L M Pd < 0.00994 

0 P c 0.00500 

- M Pt c 0.00398 

g K 0.00180 
I - Spectral Interference 

- 

- M Pr -= 0.00060 
M Re c 0.00199 

0 Rh 0.00900 

- M Rb < 0.00199 

M Ru e 0.00398 

M Sm < 0.00199 

M Sc .C 0.01989 

M Se e 0.01591 

0 SI r= 0.00340 

M Ag c 0.00398 

0 Na e 0.00600 

M Sr c 0.00099 

- 
.-, 

- 
I 

c 

- 
- 
- 
- 
- 
- 0 s < 0.10000 

M Ta c: 0.01392 

n - Not Checked For 
c 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the fo l ldng:  
ICP-MS, CP-OES, FAAS, G F M ,  XRF, and DCP 
For the vatldation of analytical methods 
For the preparation of ”working reference samples” 
For interference studies and the determlnatlon of correction coefflclents 
For detection Omit and linearity studies 
For addttionai intended uses, contact iV Technical Staff 

- 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 c 0.09942 

- 

- M W < 0.01989 

- M U < 0.00398 

- M V 0.00398 

M Yb < 0.00199 

M Y < 0.07954 

- 
- 
I M Zn c 0.03977 

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

8.0 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 I S 0  9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recognlzed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.{EMA) 
Members of IQ Net International Certification Network: 
Argentina (RAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazii (FCAV), Canada @MI), Hong Kong (HKQAA}, 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ECOT), 
Hungary (MSZT), Ireland [NSAI), lsrael (SII), Italy (CISQ), Japan {JQA), Korea (KSA-QA), Netherlands (KEMA}, Norway (NCS), 
Poland(PCBC), Portugzl (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 fSOIIEC 17025 I999 General Requirements for the Competence of Testing and Ce!lbration" - Chemical Testing -Accredited A2lA Certificate Number 883.09 

10.3 lSOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredlted A2LA Certificate Number 883.02 
A 2 U  Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BrnwA), Belgium (8ELTEST) (BKO-OB€), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO}, Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNlA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAGSINELAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 lOCFR5Q Appendix 8 - Nuclear Regulatory Commlssion - Domestic Licensing of Production and Utilization Facilities 

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

10.6 NllLSPD45662A (ObsoletelObserved) 
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1 .O DATE OF CERTIFCAITION AND PERIOD OF VALIDI" 

11 .I IV Shelf Life - The period of time during which the concentration of the analyte{s} in a properly packaged, unopened, and 
unused standard stored under environrnentalty controlled and monitored conditions will remain withln the spedfied uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemid i nstabliity. 
Transpiration studles (P-SPOIO20) of chernicaity-stable solutions performed at inorganic Ventures / iV Labs Indica te a CRM 
shelf-life of four years for solutions packaged in 5OO-mt low density polyethylene bottles. When stored under speda l  conditions 
that minimize transpiration and instablllty, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used, RouUne labratory use of a CRM increases kGJWplfatjOn 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful fife. 
inorganic Ventures / IV Labs concurs with state and federal regufatofy agencies' recommendations that solution standards be 
asslgned a one-year expjration date. 

12.0 NAMES AND SlGNATURES OF CERTIFYING OFFICERS 
CertIflCate Prepared By: JoAnn Struthers, QA Adminfstratlve Assistant 

Certificate Approved By: Katalin Le, QC Supervisor 

CWfylng Officer: Paul Gaines, Chernlst, Senior Techntcal Director 
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i n o r g a n i c  v e n t u r e s  / i v  l a b s  

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

e-rnail: ivsales6ivstandards.com we bsite: www.ivstandards .corn E c e r t i f i c a t e  s j i f  emaiy-s-is- 

1 .o 

2.0 

3.0 

4.0 

Inorganic Ventures \ IV Labs is an 150 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 I000 pglml Antimony in 0.7% (abs) HN03 13% Tartaric Acid 

Catalog Number: 
Lot Number: W-SB02078 
Starting Material: Sb shot 
Starting Material Purity (%): 99.989188 
Starting Material Lot No ~ 1 7 ~ 2 4  
Matrix: 

CGSBI-I, CGSBI-2 and CGSBA-5 

0.7% (abs) tiN03 13% Tartaric Acid 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 

Certified Density: 

I005 f 2 pgfml 

I .U19 g/mL (measured at 22” C) 

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

n XI = imiciw msults 

~w! 
n = nutrber of m a m t s  
0s = The swmcr;rtion d all signiricant a t i d e d  e m s  
(Most c m n  are the errorsfrominstrumrltai mi3SurmW 
weighing, dilution to volunr,, md the fixed w t u  reported on t he 
MET ERhl cettlifkrde of mnwlysts.) 

Uncertainty (k) = 2K~&)ztlrr 

TRACEA8ILlTY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
D ‘Property of the result of a measurement or the value of a standard whereby it a n  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,tO) 
0 This fV 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 1005 f 2 pglml. (Avg 2 runs) 

fCP Assay N1ST SRM 3102a Lot Number: 990707 

Assay Mefhod #2 qooo pg/mL 
Gravimetric NlST SRM tot Number: See Sec. 4.2 

http://ivsales6ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALtBRATION - AI1 batances are checked daily using in-house procedure number 6-IMM-001. The weighb 
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 822126001 7-98. All analytical balances are calibrated every 4 months by Gsrhart Scale Corp, of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NlST i NVLAP accredited calibration lab. The NlST test number is 822/260017-98. 0 
TtlERMOM€TER CAtlBRATION - The thermometers used in the determination of the final densities are cafibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM Ef7-87 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos,: 769543,217368/769!543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-OOt .Thermorneters 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 11258522,811/2557078, and 236090. 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP/MS AND ICP-OES IN yg/ml. 
Custom-Grade solutions ate 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, 

AI 0.04519 

- S Sb 

!d As 0.00994 

e Ba 0.00003 

Q Be e o.ooooi 

- 0 0.00100 

.k! Bi 0.00170 

M Cd 0.00298 

- 0 Ca 0.00884 

0 Ce 0.00300 

Y cs < 0.00030 

9 Cr 0.00954 

- M CO < 0.00298 

Q CU 0.00321 
M - Checked by ICP-MS 

6.0 INTENDED USE 

!!!! DY 0.00597 

!!!! Er < 0.00497 

M < 0.00298 

M 0.00099 

E Ga < 0.00099 

&! Ge < 0.00597 

b! AU 0.00298 

M Hf < 0.00199 

M Ho < 0.00050 

M In 0.00994 

- M Ir < 0.00497 

P 0,01306 

P La 0.00120 

- M Pb 0.00060 
0 - Chec)red by ICP-OES 

9 Li 0.00004 

M Lu e 0.00040 

Mg 0.00171 

Q Mn 0,00321 

Q Hg < 0.01500 

M Mo c 0.00199 

M Nd < 0.00199 

$2 Ni 0.001oo 

M Nb < 0.00050 

n os 
M Pd < 0.00497 

9. P < 0.04000 

M Pt < 0,00199 

- 0 K 0.01004 
i - Spectral Interference 

!!!! Pr < 0.00030 

nn Re < 0,00099 

M Rh < 0.00099 

141 Rb 0.00099 

M Ru 0.00t99 

M Sm < 0.00099 

Q SC < 0,000$0 

M Se < 0.49711 

9 SI 0.00502 

M As 0.00199 

- 0 Na 0.00362 

Y Sr 0.00050 

i s  
!d Ta 0.00696 

n - Not Checked For 

0 M u 0.00199 

M v < 0.00199 

M WJ 0.00099 

M y 0.03977 

Q Zn 0.00141 

!!d Zr < 0.00497 
s - Solution Standard Element 

For the calibration of anatytical Instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples' 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact fV Technical Staff 
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7.0 

8.0 
9.0 

10.0 

INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

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

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

QUALITY STANDARD DOCUMENTATION 

10.1 

10.2 

10.3 

10.4 

1o.s 

IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-WB) 
Standards Council of Canada (SCC) 
Dutch Council fur Accreditation (RVA) 
Entidad Mexicans de Acreditacion, a.c.(EMA) 
Members of la Net Internationat Certification Netwo&: 
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), F r 8 ~ 3  (AFAQ), Germany (UQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portu al (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISOIIEh 17025 - 19d"General kequirernents for the Competence of Testing and Callbtatlon" - Chernlcal Testing - Accredited AZLA Certificate Number 883.01 

ISOIIEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" 
- Reference Materials Production - Accredited A2LA Ceruflcate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Austratta (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HWS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (MNZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC43NGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVMP) (ICBO ES) 

1OCFRBO Appendix 6 - Nuclear Regulatory Commission - Domestlc Llcenslng of Production and Utillration Facilities 

IOCFR21 - NuCl6ar Regulatory Commission - Reporting Defects and Non-Compltance 

10.6 MILSTD45662A (Obsolete/Obsswed) 



010428 I I .O DATE OF CERTlFICATION AND PERIOD Of  VALIDITY 

11.1 IV Shelf Life - The period of time during which the Guncentration of the analyte(s) in 8 properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpiration (loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SPOI 020) of chemically-stable solutions performed at Inorganic Ventures I IV tabs indicate a CRM 
shetf-life of four years for solutions packaged in 500-mL low density polyethylene bottks. When stored under special conditions 
that minimize transpiration and instability, the shetf life can be extended past this hit. 

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

Certification Date: July 23,2003 
Expiration Date: I:?; 13 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: 

* L  w- 

JoAnn Struthers, QA Administrative Assistant 

Certificate Approved BY: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Tectrnlcal Director 
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lvU 

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 USB 

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

cer t i f i ca te  of a n a l y s i s  
Inorganic Ventures i RI Labs is an IS0 Chide 34-2000 Certified Reference Material (CRM) Manufacturer: 
CertEficate #883+2, The certificate is designed and the certfied value(s) and uncerlainty(jes) are 

DESCRIPTION OF CRM Custom-Grade l o O D  pg/mL Sejenfum in 1.4% (abs) HNO3 

Catalog Number: CGSEI-1, CGSEI-2, and CGSEI-5 
Lot Number: T-SEW 102 
Starting Material: Se shot 
Starting Material Purity ("/O): 99.9971 

CO9LO8 Starting Material Lot No 
Matrix: 

CERflf IED VALVES AND UNCERTAfNTtES 

Certified Concentration: 995 2 3 pg/rnL 

Certified Density: 1.010 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 uncertain@: 
Oertfied Val@ 0 = a 

Uncertainty {t) =-E 

Q= mal 
n 

nificant 8&irr-&ed erms 
( ~ o s t  c m n  are tb errasfromindtrumntal measuremrrt, 
web hlng, dllutlon to vdum, mi the fixed errv reported on t he 
NIST SFail certiflcata of 81 

(nl" 

TRACEA31LITY TO NET AND \PA 
I "Property of the result of a measurerr*ie e of a standard whereby it can be related to stated references, usualiy 

national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
I I This 1V 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. 

DEPENDENT METHODS 

4. I Assay Method #I 995 A 3 pglmi (Avg, 2 runs) 
ICP Assay NlST SRM 3149 Lot Number: 992106 

Assay Method #2 do02 yglrnl 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

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

4.3 

4.4 

BALANCE CALLBRATION - All balances are checked dally using In-house procedure number 6-IMM-OOZ. The weights 
used for testing are annuaHy compared to Gerhad Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST), The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. CUI 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 / NVMP accredited ealibratlon Iab. The NlST test number is 82u260017-98. 

THERMOMETER CALIBFMTION - The thermometers used in the determination of the final densities are calibrated vs standard 
themmeter No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NtST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,2173681769543,217368/P14452,176240/P14452,176240. The 
In-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NET Identification Nos. 92564, 119016,471047 and NlST test report Nos. 851/258522, 811/2557078, and 236090. 

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

5.0 TRACE METALLIC INIPURlTfES (TMI) DETERMINED BY tCPlMS AND fCP-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% efncient For the removal of particles down to 0.3 pm. 

0 AI 0.00017 

- M Sb 0.0OWO 

- 0 As e 0.00500 

- M Ba c 0.01994 

0 Be < 0.00009 

- M Bi c 0.00080 

0 B e 0.00006 

- M Cd 0.00598 

- 0 Ca 0.00200 

..". M Ce -c 0,00997 

- M Cs < 0.00060 

- M Cr < 0.00997 

- M Co e 0,00598 

- M Cu 0.01196 

M - Checked by ICP-MS 

M Dy 0.01196 

M Er < 0.00997 

M Eu 4 0.00598 

M Gd 0.00199 

M Ga < 0.00199 

- M Ge 0,0?196 

M Au 0.00598 

- M Hf < 0.00399 

M Ho < 0.00100 

M in 0.01994 

- M Ir c 0.00997 

- 0 Fe 0.00060 

M La < 0.00100 

- 
- 
- 
- 
- 

- 

- 
- 

- 
- M Pb 0.00598 

- 0 U < 0.00003 

M Lu < 0.00080 

g Mg .C 0.00003 

M Mn < 0.00798 

2 Hg 0,01950 

- 0 Mo c 0.00400 

M Nd < 0.00399 

0 Ni 0.00090 

I 0 ' Nb < 0.00401i 

I 

- 

c 

- 

9 os 

- 0 P < 0.00300 

M Pd < 0.00997 - 

- M Pt 5 0,00399 

- 0 K 0.00070 

0 - Checked by ICP-OES i - Spectral Interference 

- M Pr < 0.00060 

Q Re < 0.00900 

- M Rh < 0.00199 

M Rb < 0.00199 

- 0 Ru 0.00220 

- M Sm < 0.00199 

M Sc < 0.01994 

S Se 

0 Si 0.00055 

Ag 0.00070 

- 0 Na 0.00355 

- M Sr c 0.00100 

& 

d 

- 

- 0 s 0.00500 

- M Ta < 0.01396 

n - Not Checked For 

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

M Te < 0.05381 

M Tb < 0.00060 

M TI 0.00199 

M Th e 0.00199 

I M f m  < 0.00080 

- M Sn 0.00997 

- M Ti 0.09969 

M W e 0.01994 

- M U < 0.00399 

- 
- 
c 

- 

w 

I M V < 0.00399 

M Yb < 0.00199 - 
- M Y 0.07975 

- M Zn c 0.03988 

0 Zr < 0.00040 

s - Sdutlon Standard Element 



010431 7.0 INSTRUCTDNS FOR THE CORRECT' USE OF THIS REFERENCE MATERIAL 

8.0 HAZARDOUS INFORMATfON - Please refer to the endosed Material Safley Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

i0.t I S 0  9001 :200# Quality Management System Registration - QMI Certificate Number 090105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Councll of Canada (SCC) 
Dutch Council for Accredltabim (RVA) 
Entidad Mexicana de Acreditacion. a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) I Brazil (FCAV), Canada (QMI), Hong Kong (WKQAA), 
Columbia (ICONTEC), Czech Republic {CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerfand (SQS) 

- Chemical Testing - Accredited APLA Certificate Number 883.01 

10.3 EOIlfC Guide 34 2000 "General Requirements for the Competence of Reference Material Producersd - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition 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, Ireland (NAB), Italy (SIT) 
(SINAL). Japan (JAB) (JNLA), Republic of Korea (KOLAS), "The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal {IPQ), Singapore (SAC-SINGLAS}, Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (IC60 ES) 

t0.4 IOCFRSO Appendix B . Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Faciltties 

10.2 ISO/IEC 17025 9 'I999 "General kequirernents for the Competence of Testing and Calibration" 

10.5 IOCFRZZ - Nuclear Regulatory Cornmisalon - Reporting Defects and Non-Compliance 

10.6 MIL-STD45662A (Obsolete10bserved) 
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11 .O DATE OF CERTlFlCATlON AND PERIOD OF VALIDITY 

11.1 W Shelf Life - The period of Lime durmg which the concentration of the analyte{s) In a properly pa&aged, unopened, and 
unused standard stored under environmentally controlled and monitored conditlms will remain within the specified uncertainty 
range. Sheif life is limited primarily by transpiration (loss of water from the soiutim) and infrequenay, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I 1V Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-rnL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

11.2 Expiration Date - The date after which a CRM should not be used. Routlne laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the Integrity of the CRM and lirnlt its useful life. 
Inorganic Ventures f IV Labs concurs with state and federal regulatory agendes' recommendations that soiutlon standards be 
assigned a one-year expiration date. 

Certification ate: November 27,2002 

Expiration Date: ss* 
01 m 0 4  

12.0 NAMES AND SIGNATUR 

0 

Certificate Prepared By: 

Certificate Approved By:- 

Certifying Offlcer: 
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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, iakewood, nj 08701 usa 
phone: 800-669-6799 732-901-1900 fax: 732-901-1903 

e-mail: ivsales@ivstandards.com website: ww.ivstandards.com E c e r t i f i c a t e  of a n a l y s i s  
1 .O 

2.0 

3.0 

4.0 

Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #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 I000 p g h L  Thalfiurn in 0.5% (abs) HN03 I 

Catalog Number: 

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

CGTLI-1, CGTLI -2, and CGTLI -5 
Lot Number: W-QTLOI 094 

Certified Density: 1.002 glmt (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: 
Certfied Valw 0 = 

Clncertairlty (2) = 211ersl’i;riicL 

Q =  ME3in 

n = nuwlter of m e a m n t s  
HS = The wmrration d all significarrt &iweted errors 
(Most c a m n  are the errorsfram instrumrrtal mmremerrt, 
weighing, dilution to volum, md the fixed wroT reported on the 
NfS EFM certificate of ;ma&*.) 

n xI = indktdual rewits 

@+aim 

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 “Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties.” (IS0 VIM, 2nd 
ed., 1993, definition 6.1 0) 
0 This IV product is Traceable to NlST via direct comparison to NET SRM% The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume diiution errors. 

4.q Assay Method #‘I 1001 2 4 pglmt (Avg 2 runs) 
ICP Assay NIST SRM 3158 Lot Number: 993012 

Assay Method #2 1000 yglrnL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://ww.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house procedure number 6-1MM-001. The weights 

used for testing are annually compared to Eerhart 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 NET test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These weights are tested 
annually by a NLST / NVLAP accredited calibration tab. The NlST test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outfined by ASTM E77437 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceabkto NIST Identification Nos. 92564,1190~6,471047 and NlST test report Nos. 81 1/258522, 81 v2557078, and 236090. 

0 
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 IMP URlTlES (TMI) DETERMINED 8 Y  ICP/MS AND ICP-OES IN VghL 
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 element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Flltered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 vm. 

h!! AI < 0.01000 

- M Sb 0.00050 

M As 0.01000 

M Ba < 0.01000 

!!!! e 0.00050 

- M < 0.00040 

9 B < 0.00140 

b!! DY < 0.00600 

M Er < 0.00500 

M Eu < o.00300 

M Gd < 0.00100 

M Ga < o.ooioo 
M Ge < 0.00soo 

M Au < 0.00300 

g Hf 0.00200 

M HO < 0.00050 

In < 0.01000 

E Ir 0.005oo 

9 Fe 0.00030 

ad La e 0.00050 

0 Li < 0.00002 

b! Lu < 0.00040 

0 Mg 0.00012 

Y Mn 0.00400 

Q Hg < 0.01200 

M Mo < o.oozoo 

!!!! Nd 0.00200 

!!! < 0.00800 

M Nb < 0.00050 

n os 

M Pd < 0.00500 

- 0 P c 0.00260 

' M < 0.00200 

!!!! 0.00030 

M Re < 0.00100 

!!!! Rh < 0.00100 

- M Rb 0.00100 

E?. Ru 0.00200 

M Sm c 0.00100 

M sc e 0.01000 

M Se < 0.00800 

0 si < 0.00340 

!! AS 0.04000 

.... 0 Na O.UO050 

- M Sr 0.00050 

- 0 s < 0.03000 

!!d Te < 0.03000 

M Tb 0.00030 

P TI 

M Th < 0.00100 

- Tm < 0.00040 

!!! Sn < 0.00500 

M Ti < 0.05000 - 
!!!I w < 0.01000 

Nt u < 0.00200 

M v < 0.00200 

c M Yb < 0.00100 

- M y 0.04000 

- 0 Zn 0.50110 

!!!I cu < 0.00600 - M Pb 0.00210 Q I( < 0,00180 k? Ta 0.00700 !k! Zr 0.00500 

i - Spectral Interference M - Checked by ICP-MS 0 - Checked by ICP-OES n - Not Checked For s - Solution Standard Element 

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



010435 7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
sturage & HandEng -Keep tghtty sealedwhen not jn use. Store r i d  use d XI f 47&:, Do rut pip$ from mrtainer. Do nd &urn 
portions removed for pipetting to mrrtainer. 
Manic VMgM; Valerrcq CoorcZination W u n b a ;  Chemical F a n  in Solution - 204.383; 4; S;TI@LO>l' 
Chenicd CmpdibiHy- Soluble in HCI, t-INOI, and HSSO.. Stablewithmost metals and inorganic anims. The sullite, 
th iovnde and mlde we modersiely soluble; the phoghde and amnite ate sligHly sol&le end the sulfide is inscllbble. 
S t a b i i -  2-1 00 ppb levels stdde for murrths in I% HNO, I LDPE ccnbiner. 1 -10,OUJ ppm salutians chemicdly stable for years in 
25% HNO, I LDPE container. 
TI Corrtdnirkg SamcJes( mtbn and Sdution) - Metal (Be9 dissolved R HNO, which forms 67ieflythe 11'' ion. OAde The 
thallous oxide is readily in d e r .  Thethallic mIc(E! rewiues high $bels of add] Ores (Carbonate fusim in Ptb kllavled & 
HCI dismlLtion] Organic Matrices ~;ulfuric&ieraibe digHion or dry est7 end dissolution in HQ). 

TeCiriaueAim Estirarbed D.L. Ordm I-- (un&rljn& indicates %were d dbncs,) 
ICP-QES 190.864 nrn 0.04 I0.004 PghL I ion V, Ti 
ICP-OES 276.787~1 0.1 10131 TIL I atom Ta, VI Fe, Cr 
ICP-OES 351.924 nm 0.2 (OD2 u g h L  A atom Th,Ce,Zr 
ICP-MS 205 arnu 2 P@ rda M' l*gOsicO 

Rtoric spectmpic  hrwmetim (ICPOES 0.LS amegiuen a4 radiallalrial view): 

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 I S 0  9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognlzed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (RAM), Australia @AS), Austria (C)QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Fhland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

10,2 ISOlIEC 17025 - I999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited APLA Certificale 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 
AZCA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNtA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), ttaly (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zeatand (IANZ), Norway (NA), 
Portugal (IPQJ, Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 IOCFRSO Appendix 6 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facllltles 

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

10.6 MLL-STD46662A (Obsolete/Observedj 
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1 I .O DATE OF CERTtFlCATlON AND PER100 OF VALIDITY 

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

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

Certification Date: December 09,2003 

Expiration Date: 
. lf2-j1'!5- 

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

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gsines, Chemist, Senior Technical Director 
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RADE SOLUTION WOO pg/mL Lanthanum in I .4% WNO, (abs) 
Catalog Number: CGLAi -1 and CGLA1-5 

CE 

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

Lanthanum Oxide 
99.999% 
LA-0-5-0 1 7 

:RTlFIED CONCENTRATION: 1002 3 pg/mL 
The Certified Value is based upon the most precise method used 
calculation of the certified value and the uncertainty: 

Certified Value ( 2 )  = c x , 
n 

t 

to 

JnC 

analyze this CRM. The following equations are used in the 

( R )  = mean x, = individual resuits n = number of measurements IS, = The summation o f  a l l  significant 
estimated errors. 

Classical Wet Assay: 1002 f 3 yglmL 
Method: EDTA Titration vs NtST SRM 928 Lead Nitrate. 

Instrument Analysis: 1007 i 3 pglmL 
Method: inductively Coupled Plasma Spectroscopy (ICP) vs NET SRM 31 27a. 

The independent samptes t-test was used to determine if there is agreement between the abave assay methods at  the 9590 confidence 
interval. Both mathods wore compared and showed agreement within The stated uncertainties. This agreement is a confirmation of the 
accuracy of this CRM. 

TRACE METALLtC IMPURITIES DETERMINED BY lCP-NIS AND ICP-OES IN Pg1me.l 
Custorn-Grade solutions tested for trace metallic impurities by ICP-M,S wefe analyzed in an ULPA-Filtered Clean Room. 
An UFPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 ;tm. 

- 0 AI <0.040 - M Dy <0.00060 
- M Sb <0.000050 Er O.OQ10.  
- M As <0.0010 - M Eu <0,00030 
- 0 Ba €0.020 TI M Gd 0.039 
- M Be <0.000050 Ga c O . O O O 1 U  
- M Bi <0.000040 - M Ge <0.00060 
I 0 B <0.020 - M Au <0.00030 
M Cd <0.00030 - M Hf <0.00020 
- 0 Ca cO.010 - M Mo 0.00010 
j Ce - 0 In <0.030 - r l  cs Ir <0.00050 
- M Cr €0.00050 & 0 Fe <0.050 
- M Co <O.00030 E La 
- M Cu <0+00060 - M Pb C0.00030 

M - checked by ICP-MS 

- 

0 - checked by ICP-OES 

ANALYZED DENSITY OF SOLUTION 
QA:KSL nw.ii17azm 

0 Pr <0.020 - M ti <0,0010 - 
- M Lu 0.000040 - M Re <0.00010 

Mg e0.0030 - M Rh <0.00010 
- M Mn <6.00040 - M Rb €0.00010 
0 Hg <0.030 M Ru <0.00020 

M Srn 0.00040 M Mo <U.Q0020 - 
M Sc <0.0010 - M Nd 0.00020 - - 0 Ni <0.050 - 0 Se <0.40 
0 Si <0.020 &J Nb <0,000050 - 

n Os - M Ag <0.00020 
0 Na €0.090 

L M Pd <0.00050 - 

- 

I 

- 0 P <0.050 M Sr <0.000050 - M Pt <0.00020 - n S  
- n K  - M f a  <0.00070 

i I spectral interference n - not checked for 

(measured at 22°C): 1.009 g/mL 

- M Te <0.0030 
- M Tb <0.000030 
- M TI <0,00010 - M Th <0.00010 
I M Trn <0.000040 - M Sn <0.00050 - M Ti ~0.0050 
- M w <0.0010 
- M u <0.00020 
- M V <0.00020 
- M Yb <0.00010 
- M Y <O.GWO 
- M Zn <0,0020 
I M Zr <0.00050 

s - sotution standard element 

(over) 

Quality Assurance ManagRr 
-6799 * FAX (732) 901 -1 9 

Technical Support: 800-569-6799 
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QUALITY STANDARD DOCUMENTATION 

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

Members of IQ ffet : Argentina (}RAM), Australla [QASl, Austria tbQS), Belgium 
Winter )  , Brezil (FCAV}, Canada IQMI), Hong K O ~ Q  (HKWA), Columbia (ICONTEC), Czech 
Republic (CQS}, Denmark (OS), Finland (SFS1, France (AFAQ), Germany (DQS], Greece (ELOTI, Hungary (MSZT), Ireland (NSAI}, Israel 
(SII). Italy (CISQ], Japan {JQA), Korea [KSA-QA), Netherlands MEMA], Norway (NCSI, Patand(PCBC1, Portugaf {APCER), Singapore 
(PSB}, Slovenie (SIQ), Spain (AENOR), Switzerland (SQS) 

2. 

3. 

ISUllEC Guide 34-2000 "General Requirements for the Competence of Reference Material Producers" - Referance Materials 
Production - Accredited A2t.A Certificate 883.02 
lSO//ECI 7025-1 999 "General Requirements for the Competence of Testing and Calibration" - Chemical Testing - Accredited 
A2LA Certificate 883.01 

1 QCFR50 Appendix 8 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining t G  our Quality 
Standard certifications. 

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

STABI Ll TYl EXPIRATION D 0 CU MENTATION 

Shelf Life - 

Expiration Date - 

The length of time that a wroDerlv stored and oackaned standard will remain within the specified 
uncertainty. Shelf l i fe is affected by chemical stability and transpiration issues. Inorganic 
Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss is linear with 
time and limits the time a standard can be used with confidence. The smalter the battle ?he higher 
the rate of transpiration. Inorganic Ventures' studies indicate that the shelf life of our 500 rnL 
bottle is 4 years and the shelf life of our 125 mL bottle is 21 months. 

The date after which a standard solution should not be used. A one year expiration date is 
recommended by most state 8nd federal regulatory agencies. Transpiration issues and repeated 
use of solutions over a one year period msy adversely affect the integrity of the 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 t o  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 (NJST). The NIST 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 C o p .  of South Arnboy. The balances are calibrated 
with a class 1 analytical weight set. These weights ate tested annually by a NET / NVLAP accredited calibration lab. The 
NET test number is 822/20003 7-8. 

THERMOMETER CAL lBRATlON 
The thermometers used in the determination of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with the procedures outtined by ASTM E77-87 and NIST Monograph 150 using NIST 
Test Nos. and Std Nos.: 769543,217368/769543,217368/?14462,176240/P14452,176240. The in-house procedure 
No. is 2-OC-001 .Thermometers which are not calibrated vs standard thermometer No, 903-2680 are traceable to NlST 
Identification Nos, $2564, 119018, 471047 and NlST test report Nos. 81 1/268522, 81 1/2557078, and 236090. 

TECHNICAL SUPPORT 
Ail customers are encouraged to contad us for technical support for the proper use of our products. 

TEL 1-800-568-6799 INTL 1-732-901-1900 FAX 1-732-901-3903 E-MAIL IVtech@ivstandards.com 

-2- 

mailto:IVtech@ivstandards.com


C n o r g a n C 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 .corn we bsite : www. ivstandards. corn 

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

Certificate M83-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with 60 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 DESCRIPTlON OF CRM Custom-Grade 1000 pgfrnL Palladium in 3.3% (abs) H C l  

Certified Concentration: 994 3 WglmL. 

Certified Density: 1.022 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: 
Cartified Valw (rg = a 

Uncertainty (4) =-E 

a= mil? 

n = nurrber of masurewents 
= The s u m i o n  cf all significant estiwated errurs 

(Most c o m n  aB the errlwsftominstrumntal masurenrsnt, 
weighing, dilution to wim, md the fked errw reported on t he 
NIST SW certificate of matfsis.) 

n XI = inWtdual results 

o-ow 

4.0 TRACEABILITY TO NBT 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.” (EO VIM, 2nd 
ed., 1993, dennitfon 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NET SRMs. Tbe uncertainties fur each certiRed value are 
reported, taking Into account the SRM uncertainty error and Ute measurement, weighing and volume dilution errors. 

4.1 Assay Method #1 994 f 3 YglmL (Avg 2 runs) 
ICP Assay NlST SRM 31 38 Lot Number: 990207 

Gravimetric NIST SRM Lot Number: See Sec. 4.2 
h a y  Method #2 1000 pglmL 
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4.2 BALANCE CALl8MTtON . 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 tu the National 
lnstltute 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 balances are calibrated every 4 months by Gerhart Scale Corp. of 
South Amboy. The balances are calibrated wlth a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NlST / NVtAP accredited calibration lab. The NlST test number is 82W260017-98. 

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 NIST Test Nos. and Std Nos.: f69543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated YS standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564,119016,471047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

4.3 

4.4 

TRACE METALLIC tMPURFTIES (TIMI) DETERMINED BY ICPIMS AND JCP-OES IN ~g/rnl 

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 
CustomGmde 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. 

I 0 AI 0.00400 

0 Sb < 0.00500 

- o AS o.ai4oo 

- M 6a < 0.00100 

- 0 8e < 0.00009 

- M Bi e 0.00004 

- 0 B c 0.00090 

- 0 Cd < 0.00600 

I 0 Ca 0.00700 

- M Ce e 0.00050 

I M Cs c 0.00003 

.... 0 Cr 0.00450 

- M Co 0.00030 

M Dy < 0.00060 

M Er 0.00050 

c M Eu 0.00030 

- 
..I.. 

- M Gd < 0.00010 

- M Ga < 0.00010 

- M Ge < 0.00060 

".a. 0 Au 0.00300 

I M Hf C 0.00020 

M Ho < 0.00005 

I 0 in < 0.03300 

c M Ir < 0,00050 

- 0 Fe 0.04600 

- M La 0.00005 

- 

0 l i  c 0.04000 

- M tu 0.00004 

Q Mg e 0.01100 

- 0 Mn 0.00650 

- 0 Hg c 0.01100 

- M Mo 0.00020 

- M Nd C 0.00020 

I 0 Ni 0.01800 

M Nb c 0,00005 - 
- n os 

- S Pd 

- 0 P ' 0.00600 

I 0 Pt < 0.00600 

- M Pt < 0.00003 

M Re < 0.00010 

- 0 Rh 0.00800 

M Rb 0.00010 

I 0 Ru < 0.00200 

- M Sm < 0.00010 

- 
- 

c 0 sc c 0.00009 

M Sa < 0.00080 

- 0 SI 0.00600 

Q Ag < 0.00670 

- 0 Na O.Oi5OO 

M Sr < 0.00005 

0 s 0.02500 

- 

- 

u-. 0 Te c 0.01300 

- M Tb < 0.00003 

- M TI < 0.00010 

- M Tb < 0.00010 

- M Trn < 0.00004 

Q Sn 0.00700 

0 Ti c 0.00100 

- M W c 0.00100 

M U c 0.00020 

c 

- 
- M V c 0.00020 

M Yb 0.00010 

M Y 0.00400 

c 0 Zn < 0.00060 

- 
- 

0 K < 0.02000 M Ta < 0.00070 M Zr 0.00050 

0 - Checked by ICP-OES i - Spectral Interference n - Not Checked For 
- 0 Cu 0.00360 - M Pb c 0.00030 - 

M - Checked by ICP-MS s -' Solution Standard Element 

' 6.0 INTENDEDUSE 
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 anatytical methods 
For the preparatlon of Wrking refemce samples" 
For interference studies and the determination of correction coefficients 
For detection firnit and linearity studes 
For additional intended uses, contact IV Technical Staff 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF fH1S REFERENCE MATERIAL 
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8.0 HAZARDOUS INFORMATION - Please refer to the enclosed Material SaRey Oata sheet for information regardingthis CRM. 

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

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registratlon - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-FW3) 
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), Austda (&'X), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), f rance (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), Israel (Sfl), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Swltzetfand (SQS) 

- Chemical Testing - Accredited A2tA Certificate Number 883.01 

10.3 ISOOEC Guide 34 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certfficate Number 883.02 
MIA Mutual Recognitlon 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, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNM), Republic of Korea (KOLAS), The Netherlands (RvA), New Zsaland (IANZ), Noway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

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

10.4 IOCFRSO Appendix 8 .. Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

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

10.6 MIL-STD-45662A (Obsolete10bsewed) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

I 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 wlll 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.1020) of chemically-stable solutions pwforrned at Inorganic Ventures I 1V Labs indicate a CRM 
shetf-life of four years for solutions packaged in 500-mt low density polyethylene botties. When stored under special conditions 
that minimize transpiration and instabilQ, 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 agendes' recommendations that solution standards be 
assigned a one-year expiradon date. 



12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 010442 
Certificate Prepared By: JoAnn Struthers, QA Adminlstragve Assistant 

Certifylng Officer: Paul Galnes, Chemlst, Senior Technical Ofrector 
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i n o r g a n t c  v e n t u r e s  / i v  I a b s  

195 lehigh avenue, suite 4, lakewood, nj 08701 usa 
phone: 800-669-8799 * 732-901-3900 fax: 732-901-1903 

e-mail; ivsales@vstandards.com website: w.ivstandards.com 

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

2 .o 

3.0 

4.0 

inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #383-02. 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 Guidetines for the Production of Reference Materials," 
and IS0 Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: A 01 0 f 2 pg/mL 

Certified Density: 1.000 g/mL (measured at 22" C) 

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

n 

The independent samples t-test was used to determine if there is agreement between the above assay methods at the 95% 
confdence intervat. 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 
Cl "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usualiy 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NIST via direct comparison to NiST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 998 f 8 p g h L  
ICP Assay NIST SRM 3154 Lot Number: 892205 

Assay Method #2 101 0 f 2 pglmL 
Acidimetric NlST SRM 84k Lot Number: 84k 

mailto:ivsales@vstandards.com
http://w.ivstandards.com
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4.3 

4.4 
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BALANCE CALIBRATION - At balances are checked daily using in-house procedure number 6-IMM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceabie to the National 
lnstitute of Standards and Technology {NIST). The NET Traceability numbers are 692476 - Class 1 and 6924764 -Class 2. 
The NET test number is 82U260017-98. All analytical balances are calibrated every 4 months by Gsmar? Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 andlor class 2 analytical weight set. These wegtrts are tested 
annually by a NlST / N W P  accredied calibration lab. The NlST test number is 8221260017-98. e 
THERMOMETER CAtl8RATlON - 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 I50 using N l S f  Test Nos. and Std Nos.: 769543,217368i769543, 21 7368/PI4452,17624O/PlM52,176240. The 
in-house procedure No. is 2-QC-001 .Thenometers which are not calibrated v3 standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471Oa7 and N E T  test report Nos. 811/258522,81112557078, 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 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY 1CP/MS AND ICP-OES IN pglml 
Custom-Grade solutions are tested fot trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
ULPA-Fitter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

6.0 INTENDED USE 

M DY < 0.01197 

M 0.00997 

!!! 0.00598 

&!I Gd 0.00200 

M Ga 0.002# 

&!! Ge < 0.04.197 

!!!! Au < 0.00598 

- M Hf < 0.00399 

E! Ho < 0.00100 

- M In < 0.01995 

M Ir < 0.00997 

F@ 0.00015 

M La 0.00100 

- f% c 0.00598 
0 - Checked by ICP-OES 

M Yb < 0,00200 

- M 'f < 0.07979 

- 0 0.00125 

El$ Zr -i 0.00997 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GfAA, XRF, and DCP 
For the validation of analytical methods 
For the prepamtion of "working reference sampks' 
For interference studies and the determination of correction coefficients 
For detectidn limit and linearity studies 
For addgionai intended uses, contact tV Technical Staff 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

8.0 
9.0 

HAZARDOUS INFORMATlON - Please refer to the enclosed Material Saftey Data sheet for information regarding h is  CRM, 

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

10.0 QUALJTY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANS1-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (KVA) 
Entidad Mexicana de Acredaacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina {IWM), Australia (QAS), Austria (bas), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), israel ( S I ) ,  Italy (ClSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spair: (AENOR), Switzerland (SQS) 

- Chemical Testing -Accredited A2L.A Certificate Number 883.01 

10.3 ISOIlEC Guide 34 - 2000 "General Requlrernents for the Competence of Reference Material Producers" - Reference Materials Production - Accredited APIA Certificate Number 883.02 
A Z I A  Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), 3elgium (BELTEST} (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SACeSINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS} 
and United States (NVLAP) (IC80 ES) 

10.4 lOCFR60 Appendix B - Nuclear Regulatory Comrnlsslon - Domestic Llcensing of Production and Utiltxation Facflkies 

10.2 ISolrEC 17025 - 1999 "General Requirements for the Competence of Tesbng and Calibrahon" 

10.5 10CFR21 - Nuclear Regulatory Commission - Repotting Defects and Non&ornpllance . 

10.6 MILSTD45562A (ObsolstelObserved) 
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d1.0 DATE OF CERTlFfCATlON AND PERIOD OF VALIDITY 

11.1 IV Shelf Llfe The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlied and monitored conditions will remain within the specifid uncertainty 
range. Shelf life is limited primarily by transpiration {loss of water from the solution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures I IV Cabs indicate a CRM 
shelf-Yfe of four years for solutions packaged in 50O-ml low density polyethylene bottles. When stored under specid 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 limR its useful life. 
tnorganic Ventures 1 IV Labs concur$ with state and federal regulatory agencies’ recommendations that solution standards be 
assigned 8 one-year expiration date. 

Certification Date: August 27, 2003 

12.0 NAMES AND SiGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: 

* r c c  w- 

JoAnn Struthers, QA Administrative Assistant 

Certificate Approved By: Katalin Le, QC Supervisor 

Certifying Offlcer: Paul Gaines, Chemist, Senlar Technical Director 
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V Certificate o f  S 3 - n a l p ~ i  8' 

CUSTOM-GRADE SOLUTION 1000 p g h L  Thorium in 3% HNQ, (atrs) 
Cataiog Number: CGTHI -1  and CGTH 1-5 

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

CERTIFIED CONCENTRATION: 1001 2 3 pg/rnL 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equatians are used in the 
calculation of the certified value and the uncertainty: 

Certified Value ( 2 )  = X 
n 

(nl = mean x, = individual results n = number of measurements Z S ,  = The summation of  all significant 
estimated errors. 

Classical Wet Assay: 1001 f 3 pgirnl. 
Method: EDTA Titration vs NISI" SRM Lead Nitrate. 

Instrument Analysis: I002 f 4 pglml 
Method: Inductively Coupled Piasrna Spectroscopy (ICP) vs NET SRM 31 59. 

The independent samples t-test was used to de 
interval. Both methods were compared and show 
accuracy of this CRM. 

assay methods at the 95% confidence 
This agreement is 8 confirmation of the 

TRACE METALLIC IMPURITIES ND ICP-OES IN pglmL: 
Custorn-Grade solutions tested for trace metallic 
An ULPA-Fitter is 99.9985 % effident for the re 

-Filtered Clean Room. 

- 0 AI <0.00090 Dy 0.0062 
L M Sb ~0.000050 - M Er <0.00050 
.." 0 As ~0.0'14 - M fu <0.00030 
- M Ba 0,0050 - M Gd 0.0054 
- 0 Be <0,00020 - M Ga <0.00010 
- M 3i <0.000040 I M Ge ~0.00060 
- 0 8 c0.00060 - M Au <0.00030 
- 0 Cd <0.0045 - M Hf <0.00020 

- 0 Ca <0.030 - M Ho 0.00022 

- Rn Ce <0.00050 - 0 In <0.0020 
- M Cs <0.000030 I M Ir <0.00060 

M Co <0.00030 - M La <0.000050 
- 0 Cr <0.00080 I 0 Fs <0.00'11 

- - M Cu <0.00060 I M Pb <0.00030 

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

ANALYZED DENSITY OF SOLUTION 
OA:KL ~ L W U I P D N  

PI 0.00037 
M Re <0.00010 
M Rh ~ Q . O O O 1 U  

M Ru <0.00020 
M Srn 0.0095 
M sc <0.0010 
M Se CO.010 
0 Si C0.0034 
M Ag <0.00020 
0 Na <0.00010 
M Sr ~0.000050 
0 S C0.072 
M Ta <0.00070 

i H9 - 
- M Mo <0.00020 

M Nd 0.0026 

0 Ni €0.0023 
M Nb <0.000050 
n Os 
M Pd <0.00050 
i P  - 

4.-. 

- - 
- I 

- - 
- - 
- - 
- M R <~.0002~ 

0 K <0.0017 
- 

- - 
i - specrral interference n - not checked for 

(measured at 22°C): 1.022 g/mL 

- 0 Te <0.031 
- M Tb <0.000030 
M Ti CO.00010 

M Trn <0.000040 
M Sn <0.00060 
0 Ti <0.00092 
- M W <O.OOlQ 
M U 0.074 
- M V <0.00020 
M Yb <0.00010 
- M Y <0.0040 
0 Zn <0.00058 

M Zr 0.0085 

I_ 

Th 
- 
- 
- 
- 
c 

- 
- 

s - solution standard element 

Qualrty Assurance Managpr 
99 FAX (732) 901-19 

Technical Support: 800-569-6799 
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* QUALITY STANDARD DOCUMENTATION 

I. IS0  9001 :2000 QMI Registered Quality System (Certificate Number 01 01 05)  

Members of 10 Net : Argentina (IRAM), Australia (QASI, Austria @aSl, Belgium 
(Avinterl , &azil (FCAV), Canada (QMI), Hong Kong IHKQAA), Columbia (ICONTECI, Czech 
Republic (CQS), Denmark (DSI, Finland [SFSI, France IAFAQ), Germany (DQSI, Greece {ELOT), Hungary (MSZT), lreland {NSAi), Israel 
(Stl), Italy fCfSO), Japan (JQA), Korea (KSA-QA), Netherlands LKEMAI, Norway (NCSI, Poland(PCBC1, Poztugal tAPCER1, Singapore 
(PSB), Slovenia (SIQ), Spain [AENOR), Switzerland (SGS) 

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/IEC I 7025-1 999 hGenerat Requirements for the Competence  of Testing and Calibration" - Chemical Testing - Accredited 
AZLA Certificate 883.01 

1 OCFRSO. Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production and Utiiiration Faciiities 
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 

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

Standard certifications. 

STABlLlPIl EXPIRATION DOCUMENTATION 

Shelf Life - The ienqth of time that a property stored and oackaaed standard will remain within the specified 
uncertainty. Shelf l i fe is affected by chemical stability and transpiration issues. inorganic 
Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss is linear with 
time and Limits the time a standard can be used with confidence. The smaller the bottle the higher 
the rate of transpiration. lnorgenic Ventures' studies indicate that the shelf life of our 5 0 0  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 repeat 
uso of sdutions over a one year period mey adversely affect the intsgrity of the standard. y. 

PACKAGING DOCUMENTATION 
Purified acid, 18 megohm double deionized water that has been filtered through a 0.2 p n  filter and in-house procedure IV- 
PACK-OOt is used to  clean all bottles. Contact us for technical information refating to contamination issues in packaging 
materiais. 

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

BALANCE CALIBRATION 
AI! balances are Checked daily using in-house procedure number 6-IMM-001 The weights used for testing are annually 
compared to Gerhart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (NtST]. The NET Traceability numbers are 4283598 and 454678. The NIST test number is 822/260017-98. 

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

THERMOMETER CALiSRATlON 
The thermometers used in the determinatioh of the final densities are calibrated vs standard thermometer No. 903-2680 
which was certified in accordance with rhe procedures outlined by ASTM E77-87 and NET Monograph 7 50 using NlST 
Test Nos. and Std Nos.: 789543,217368/769543,217308/814452,176240/P14452, 176240. The in-house procedure 
No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable to N E T  
Identification Nos. 92564, 1 I901 6, 47 1047 and NIST test report Nos. 81 1 /258522, 8 1 1 /2557078, and 236090. 

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

TEL 1-800-569-6799 INT'L 1-732-901 -1 900 FAX 1-732-901-1903 E-MAIL IVtech@ivstandards.com 

-2- 

mailto:IVtech@ivstandards.com


010449 
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; ivsales8ivstandards.com websita: www.ivstandards.com 
phone: 800-669-6799 732-901-1900 . fax: 732-901-1903 

cer t i f i ca te  of a n a l y s i s  
1 .O Inorganic Ventures / IV Labs is an IS0 Guide 342000 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 labelfs), 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." 

0 

2.0 DESCRIPTION OF CRM Custom-Grade ' io00 pglmL Uranium in 1% (abs) HN03 

a 

4 

3.0 

Catalog Number: 

Starting Material: U02( N03)2.6H20 
Starting Material Purity (%I: gg.gg441g 

CGUI -1 and CGUI-5 
Lot Number: W-UOI 059 

Starting Material Lot No 
Matrix: 

CERTIFIED VALUES AND 

Certified Concentration: 

Certified Density: 

RB0018 * 

1% (abs) WN03 

UNCERTAINTIES 

997 f 2 pg/rnL 

I .021 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: 
Clertliad Value (131 = g.& . (Ql=mal 

Uncertainty (2) =-tWn 

n XI = Wktdual results 

0'" 

n = nwrbflr of masuremnts 
61s = The sumnation d all significant estinrrted emrs 
(Most c m  arethe srtrsfromtnstrurrental measuremnt, 
weighing, diltJtian to v o l m ,  ##f the fixed wrcr reported on t he 

$334 certificate of malysts.) 
Y 

4.0 .' TRACEA8lLfTY TO NET AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.1 0) 
0 This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method 1 997 f 2 yg/rnL 
ICP Assay NIST SRM 31 64 Lot Number: 891 509 

Gravimetric NlST SRM Lot Number: See Sec. 4.2 
Assay Method #2 1000 pg/mL 

http://ivsales8ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRATION - All balances are checked dally using in-house procedure number 6-1MM-001. The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Cfass 1 and 692476A - Class 2. 
The NlST test number is 822260017-98, 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 cfass 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 822260017-98. 

THERMOMETER CALIBRATION - The thermometers used In the determination of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was cefttfied in accordance with the procedures outlined by ASTM E77-87 and NlST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368~69543,217368/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 NISY identfication Nos. 92564,119016,471047 and NlST test report Nos. 811/258522, 81 lE557078,'and 236090. 

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

5.0 TRACE METALtlC IMPURITIES (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 element, is reported below. Solutians tested by 1CP-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 vm. 

- M 0.05166 

!!!! Sb < 0.00125 

!!!! AS < 0.02490 

!d Ba < 0.02490 

- M Be < 0.00125 

M 5i 0.00100 

!!!? 8 < 0.17429 

- M Cd 0.00103 

I 0 Ca 0.05395 

A M Ce 0.00010 

!!!! CS 0.00075 

!k? Cr < 0.01245 

M C O  < 0.00747 

- M CU 0.00072 
M - Checked by ICP-MS 0 - Checked by ICP-OES i - Spectral Interference 

!! Pr < 0.00075 

M Re < 0.00249 

M Rh < 0.00249 

!!!! Rb 0.00249 

!!!! Ru < 0.00498 

M Sm 0.00010 

SC 0.02490 

E! Se < 0.01992 

1 Si 

M Ag < 0.00498 

Q Na 0.00684 

M Sr < 0.00125 

i s  
&! Ta < 0.01743 

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, FMS, GFAA, XRF, and DCP 
For the validation of analytlcal methods 
For the preparation of "working reference samples' 
For interference studies and the determination of correction aMtWi!nts 
For detection limit and linearity studies 
For additional intended uses, contact IV Technical Staff 

li? v 0.00498 

I M Yb < 0.00249 

!Y y 0,00082 

c M Zn 0.00114 

M Zr 0.01245 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Statage & HandCng - Keep tightly sealedvd7en not in use. Store End u5e at 20 k 4?Z. Do rot pipd from corteiner. Do nd return 
pollions rernovd far pip?dlirtg 60 container. 
Atunic Wig& Valenee; Cocm-r.hatia, N-, chtmicsl Faun in SOWm - 238.0a89; +6; 8; UO$'(wm3I) 
Chsnicsl CompcrtibiMy - SotuMe in HCI and HNO, . Amid H,PO.. HSO. and HF mairioPs should not k a fcvcblern Qperding 
upm [U]. Pnhowh the UOP ion is distinctly basic, ariy U 'I v4ll pxcipfdein basic media. UO,%ia#s wre generally soluble in 
d e r  and UOi'  Is stable vdh most metals and inorgmic animns. The uarryl @hogMe is insoiubte in WEter. UF, and W+are 
Mer soluble. 

U CanfainiFlg S m p k  Q)repctrdi#r and Sal~dioln) - M d a l  (pssFJws rapidly in HCI and HNQ,] OAde (soluble in flN0,); Ores 
(Digest fa 1-2 hours vrith 1 yam of ore to 30 mL 1:l HNO,. Silica insokhles em removed by#Rr?ation after bringing the sample to 

for months in 1% HNO, / LDPE ccrrtainer. 1 -10,Om ppm sdutions chemically stable for years in 

ion Th;Ce 
ICP-OES 263.553 nrn 0.3 10131 p g h L  I ion Ce, Ir,Th, Rh, W, f r ,  Ta, Ti, V, tit, Fe, Re, F?u 
ICP-Ms 233amu 2ppt n/a M' '"Pb"O> 

8.0 
9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

HAZARDOUS INFORMATlON - Please refer to the enclosed Material Sattey 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 010106 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion. a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (c)QS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), )-tong Kong (HKQAA), 
Columbia (ICONTEC), Czech Repubiic (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), Portu at (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZLA Certificate Number 883.01 

10.3 ISOIIEC Guide 34 - 2000 "General Rsqulrements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BrnwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNlA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hang 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 (UwlS) 
and United States (NVIAP) (ICBO ES) 

10.4 1OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.2 ISOliEC 17026 - 19d"General Requirements for the competence of Testing and Calibration" 

10.6 lOCFR21 - Nuclear Regulatory Commisslon - Reporting Defects and Non-Compliance 

I 0.6 MI L-STD45662A (0 bsoletelobse wed) 
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*NOTICE TO ICP-MS USERS: The 23sU in this standard is depleted. The certified abundances In Atom % are as follows: 

Natural Abundance IV's Certified Abundance 

Isotope Atom % Atom % 
99.3 99.8 f 0.1 

0.70 0.204 f 0.002 

Uranium 2 3 8 ~  

2 3 6 ~  

41.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11 .I IV Shelf Life - The period of time during which, the concentration of the anafyte(s) in 8 pmpedy packaged, unopened, and 
unused standard stored under environmentally controlkd and monitored conditions will remain within €he specified uncertainty 
range. Shelf fife is limited primarily by transpiration (Loss of water from the solution) and Infrequently, by chemical inst8bility. 
Transpiratlon studies (P-SPO1020) of chemically-stable solutions performed at Inoqanic Ventures / IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low denstty polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this firnit. 

11.2 Explration Date - The date after which a CRM should not be used. Routine laboratory use of a CRM increases transpiration 
losses and the chance of contamination which affect the integrity of the CRM and limit its useful Iffe. 
Inorganic Ventures / IV L8bS concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-yerar expiration date. 

Certification Date: June 10,2003 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
CeMcate Prepared By: JoAnn Struthers, QA Administrative ASSiSt8nt 

CWtlncate Approved BY: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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i n m r g a n k  v e n Z u r e s  / i v  l a b s  

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

e-mail: ivsales~~vs'candards.com * website: www.ivstandards.com 

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

4.0 

0 

1.0 

DESCRIPTlON OF CRNl Custom-Grade 1000 pglrnL Tungsten In 2 %  (abs) HNOJl% ( a b )  HF 

Catalog Number: 
Lot Number: 

CERTIFIED VALUES AND UNCERTAINTIES 

CertIneci Concentration: 

Certified Density: 

t00-1 r 2 jqijlmt 

1,006 g l m l  (measured at 22" C )  

The Certifrsd Value is based upon 
calculation of the certffled value and the uncettai 
C&tKkidV&~(CJ l=gg~  

n 

@I* 
Uncertainty (t) = 2fCws;21.'n 

TRACEAB1LIlY TO NISI' A 
C "Property of the resuit of a meas 
national of international standards, 
ed., 1993, definition 6.10) 
U This IV product Is TraceaMe to N1ST via direct comparison to NlST SRMs. The uncertainties for each oertffled value are 
reported, taking into account the SRM uncertainty error and Pi@ measurement, weighing and vdume dliution et~ws. 

dard Wereby it man be related to stated references, usuaity 
comparisons all having stated uncertainties." ( IS0 VIM, 2nd 

4.1 Assay Method #l 1001 f 2 vgfmL (Avg 2 runs) 
JCP Assay NET SRM 3163 Lot Number: 990209 

Gravimetric NtST SRM Lot Number: See Sec. 4.2 

Assay Method #2 1000 pg/ml 

http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALIBRAJION - All balances are checked dally ushg in-house procedure number 6-IMM-OQI. The weights 
used for t ~ s t h g  are annually compared to Gerhart Scale Corporation's master welghts and are traceable to the Natlonai 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class I and 692476A - Class 2. 
The NtST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Carp. of 
South Amboy. Tbe balances are calibrated with a class 1 and/or dam 2 analyticai weight sat. These weights are tested 
annually by a NlST 1 NVLAP accredited calibration lab. The NET test number is 822/260017-98. 

THERMOMETER CALIBRATION - The thermometers used tn the deterrnlnatlon of the flnal densities are calibrated vs standard 
thermometer No. 903-2680 which was certMed in accordance wlth the procedures outlined by ASTM En-87 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,2173681769543,217368/P14452, 17624OfP54452,176240. The 
in-house procedure No, is 24C-001 .Thermometers whjch are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nm. 92564,119016,471047 and NET test report Nos. 8111258522,811/2557078, and 236090. 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICPiMS AND ICP-OES IN pglmL 
Custom-Grade solutions are tested for trace metatfic impurities by Axial iCP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported befow, Solutions tested by ICP-MS were analyzed in an ULPA-Fiftered Clean Room. An 
ULPA-Filter is 39.9985% efficient for the rernova! of particlss down to 0.3 pm, 

- 0 AI 0.01792 

- M Sb < 0.00050 

I M AS < 0.00991 

- FA Ba < 0.00991 

- M Be < 0,00050 

- M Bi 0.00040 

I 0 B .: 1.19450 

- M Cd 0.00297 

I 0 Ca O.OO080 

- M Ce < 0.00496 

- M Cs < 0.00030 

- EA Cr < 0.00496 

- M Co 0.00297 

- M Cu < 0.00595 

M - Qed& by ICP-MS 

M Dy 0.00595 

M Er c 0.00496 

M Eu 0.00297 

M Gd c 0.00099 

- M Ga < 0.00099 

- 
- 
- 
M Ge < 0.00595 

- M Au c 0.00297 

I M Hf < 0.00198 

M Wo < 0.00050 

M In < 0.00991 

M Ir < 0.00496 

0 Fe c 0.03982 

M La < 0.00050 

- M Pb 0.00080 

- 
- 
I 

- 

- 0 LI 0.00008 

- M Lu < 0.00040 

0 Mg 0.00120 

M Mn e 0.00397 

0 Mg .: 0.04778 

- M Mo 0.00050 

- M Nd < 0.00198 

c 

- 

h4 Ni < 0.00793 

- 0 Nb e 0.06371 
- 

fi os 
- M Pd < 0.00496 

f i P  

- M Pt c 0.00198 

- 0 K 0.03146 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr 0.00033 

i Re 
- 

M Rh < 0.00099 

- M Rb < 0.00099 

M Ru < 0.00198 

- M Srn < 0.00099 

0 Sc < 0.00036 

M Se 0.007’93 

0 SI e 0.01354 

M Ag < 0.00198 

0 Na 0.04778 

M Sr < 0.00050 

- n $  

0 Ta 4 0.39820 

n - Not Checked fur 

.--, 

- 

- 
- 
- 
I 

- 
- 
- 

6.0 INTENDED USE 
For me calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-QES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For !he preparation of ’trorking reference samples” 
For tnterference studies and the determination of correction coefficients 
For detection limit and Hnearity studies 
For additional intended uses, contact IV Technicat Staff 

- M fe < 0.02974 

M Tb < 0+00030 - 
- M TI 0.00599 

M Th < 0.00099 - 
- M Tm 0.00040 

- M Sn < 0.00496 

I M Ti 0.00498 

- s w  
- M U c 0.00198 

M V e 0.00198 

M Yb 0.00099 

L 

- 
- M Y < 0.03965 

- M Zn 0,01983 

I M Zr 0.09079 

s - SduBon Standard Element 



010455 

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

8.0 

9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

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

HOMOGENEITY - This solution was mixed accordlng 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-W) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of lQ Net fntormttional Certlflcation Network: 
Argantina (IRAM), AustFafia (QAS), Austria (6QS),  Belgium {Avinter) , Brazil (FCAV), Canada (QMI], Wong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DSJ, Flnland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland {NSA!), krael (Sll), Italy (ClSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR). Switzerland {SQS) 

- Chemicat Testing - Accredited A2LA Certificate Number 883.01 
10.2 ISOllE& 1702k = 1999 "General Requirements for the Competence of Testing and Calibration" 

70.3 ISOIIEC Guide 34 - 2000 "General Requirements fur the Competence of Reference Material Producers" - Reference Materials Production = Accredited A2lA Certificate Number 883.02 
AZLA Mutual Recognition Agreement Partners: 
Australla (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OB€), Canada (SCC), Chinese Taipei (CNLA), Czech Republlc 
(NAD), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SfNAL), Japan (JAB) (JNM), Republic of Korea {KOLAS), The Netherlands {RvA), New Zealand (IANZ), Norway (NA}, 
POrtUgal (IPQ), Singapore (SAC-SINGtAS), Spain {ENAC), Sweden (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unlted States (WLAP) (ICSO ES) 

10.4 IOCFRS Appendix B - Nuclear Regulatory Commission 
- Domestic Licensing of Production and Utlllzatlon facilities 

10.5 IOCFR21 - Nuclear Regulatory Commission - Repofling Defects and Non-Cornpliance 

10.6 MltSTD-456628 (Obsol&/Observed) 



t 3 -0 DATE OF CERTlflCATlON AND PERIOD OF VALIDITY 010456 

4 1 .I IV Shelf Life - The period of time during whlch the concentfatiation of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlkd and monitored mdlt)ons will r m a h  Whin the specified uncertainty 
range. Shelf ilfe Is limited pn'marily by transpiration (loss of water from the solution) and infrequentiy, by chemical instability. 
Transpiration studies (P-SPO1020) of chemically-stable solutions performed at Inorganic Ventures I tV Labs indicate a CRM 
shelf-life of four years for sotutions 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 IlrnM. 

19 .P Expiration Date -The date after which a CRM should not be used, Routine laboratory use of a CRM increases transplration 
losses and the chance of contarnlnatlon which affect the lntfqjrity of the CRM and limit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agendes' recommendations that solution standards be 
assigned a one-year expiration date. 

Certification Date: February 10, 2003 

Expiration Date: 

1P2UD4 

12.0 NAMES AND SIGNATURES OF C ING OFFICERS 

q#5!. Certificate Prepared By: 

Certificate Approved By: 

Certifying Officer: 
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i n o r g a n j 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-maii- ivsales@ivstandards.com website: ww.ivstandards.com 

I .O Inorganic Ventures I IV Labs is an 150 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 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

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

Catalog Number: 

Starting Material: Y203 
Starting Material Purity {%): 99.999727 
Starting Materiai Lot No 99189010YL 
Matrix: 

CGYI-1, CGYI-2, and CGYI-5 
Lot Number: X-QYOIlO? 

1.4% (abs) HN03 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration: 1006 f 2 i.1glrnL 

Certified Density: 

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: 

1.010 glrnl (measured at 22" C) 

(rg= mal 
xi = indkidual results 
n = number of masuremnts 
BS = The sumration d all sgnificant sstirmted errors 
(Most c o m n  are the errtrsfrm hstrumntal measurerrent, 
welghing, dilutionto volum, md the fixed arm reported on1 he 
NET SfiM certificate of #rapsis.) 

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

4.0 TRACEABILITY TO 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 aft having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
C This IV product is Traceable to NIST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1004 f 4 pglmL 

1006 f 2 gg/mL 

ICP Assay NIST SRM 3167a Lot Number: 790412 

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

mailto:ivsales@ivstandards.com
http://ww.ivstandards.com
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4.2 BALANCE CAUBRAT1ON - All balances are checked dally using in-house procedure number 6-IMM-009. The weights 

used for testing are annuafly compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NET Traceability 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 Gerhart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NIST / NVLAP accredited calibration lab. The NET test number is 822/260017-98. 

THERMOMETER CALIBRATJON - The thermometers used in the determination of the final densities are calibrated vs standard 
thermometer No, 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/P14452, 176240. The 
in-house procedure No. Is 2-QC-001 .Thermometers which are not calibr8ted vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

0 
4.3 

4.4 

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

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

5.0 

Q 4 0.00024 

0 Sb < 0,01000 

h!? As < 0.00992 

M Ba .e 0.00992 

!!!! Be < 0.00050 

M Bi < 0.00040 

- 0 B 0.000’13 

- 0 Ca 0.00100 

M Cd 0.00298 

!!!! Ce 0.00496 

M CS 0.00030 

!!! 0.00496 

M CO 0.00298 

!!d DY < 0.00595 

&? Er < 0.00496 

M Eu < 0.00298 

M Gd c o.ooow 
M Ga e 0,00099 

M Ge c 0.00595 

M Au e 0.00298 

M Hf 0.00198 

!!! Ho o.00050 

!!4! In < 0.00992 

!!E? Ir 0.00496 

P fe 0.00070 

h!! La < 0.00050 

k! Pr < 0.00030 

n Re < 0.00099 

l!!! Rh < 0.00099 

!!!! Rb e 0.00099 

!Y! Ru < 0.00198 

M Sm 0.00099 

- 0 S C  < 0.00003 

!!!! Se 0.00794 

0 si 0.00170 

Q Ag +: 0.02000 

0 Na e 0.05000 

Sr 0.00004 

- 0 s 0.04300 

!!d cu < 0.00595 M Pb 0.00298 0 K < 0.10000 !A Ta 0.00694 0 Zr e 0,00070 
0 - Checked by 1CP-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 analytic& instruments including but not llmited to the foliowing: 
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 lineariily studies 
For additional intended uses, contact IV Technical Staff 
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8 .O 

9 .o 
10.0 

010459 
INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Storage & Hardhg - Keep tightly sealedvihen nut in use. Stwe md use at 20 ? 4%. Do not pipet from mrtainer. Do rut 
return pations removed for pipaingto wrtainer. 
Mmric 's?kigm Valenccr; Cwrdnatian N m & e q  awnlcal  Form in SoMion - 88.9033; +3; 6; Y(OH)(HQO),' 
Chrmscal Cwnp4atibitty- Soluble in HCI, H,SO. and HNO1. Avoid HF, HIPQ. a d  neutral to basic medie. Stskle with most 
metals and inorymic anions forming an insoltble catbode, ohde, mlate, and fluoride. Avoid mixing A h  elements I soltdiora 
ccntaining mockrate am&s of fiucride. 

?!%~,  LDFPE container. 
Y Gomiring Sampres (hqbmdian and Sdtrtiml- Mdat @duble in acids) 0 i d e  @ssolve by heding in HLYHNO,] Ores 
(Cartsonate fusion in Ptb followed by HCl dissolttion] Orgnnic M a t r i m  (Dry ash and dissolvrs in t:-l H,O IHCl or HNQ,). 
W d c  Spedmsmpic Mamation (1CPS)ES D.Ls aregiulen as radielhmal view): 
Tt?Ct&#ueRim EstinetedDJ, Order T- lnferferences finderlined indicates w e e  at dhms.) 
ICP-OES 36O.073 nm Q.#@ I O.QOm36 ~ g h L  1 ion Ce,Th 
ICP-OES 371.0301~1 0.W IO.OQo07 VWL 1 ion Ce 
ICP-QES 377.433nm 0.005 IO.00119 HghL 1 ion Ta,Th 
ICP-MS 89 amu 0.8 Ppt nia M' ''GeW, " V f ' J  

2-1 00 pb levels stable for months in 1% HNQl I LDPE ccniEIiner, 1 -10,000 ppm solutions dwrnkally sisbie for years in 

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

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

QUALITY STANDARD DOCUMENTATION 

10.4 

10.2 

10;3 

10.4 

10.5 

IS0 9001 :2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina ([RAM), Australia (QAS), Austria (OQS). Belgium (Avintet) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Repubiic (CQS), Oenmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAl), Israel (SH), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
PolandfPCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 
ISOllEC 17025 - 1999 "General kequirernents for the Competence of Testing and Calibration" - Chemical Testing - Accredited ASLA Certificate Number 883.01 

lSO/tEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers'' - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
ASLA Mutual Recognition 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, Ireland (NAB), ltaty (SIT) 
(SINAL), Japan (JAB) (JNLB), 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) (IC60 ES) 

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

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

40.6 MlLSTD45662A (Obsolete/Observed) 
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14.0 DATE OF CERTIFICATION AND PERIOD OF VALlOlPI 

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

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

Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

u2-- f l  
Certificate Prepared By: JoAnn Struthers, OA Administrative Assistant 

#AuJ+rcZrchrrL . L  Certfficate Approved BY: Kataiin Le, QC Manager 

Certffyfng Officer: Paul Gaines, Chemist, Senior Technical Director 



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

phone: 800-669-6799 732-901-1900 fax: 732-901-1903 
e-mail: ivsaies8ivstandards.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  
.O 

2 .o 

3.0 

4.0 

Inorganic Ventures I1V 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@) 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." 

OESCRIPTION OF CRM Custom-Grade 1000 pglmL Zirconium in H2O tr. HNO3 tr. HE 

Catalog Number: CGZRI-1 and CGZRI-5 

Starting Material: Zr02 
Starting Material Purity (%I: 99.994542 
Starting Material Lot No 22855 
Matrix: 

CERTIFIED VAtUES AND UNCERTAlNTtES 

Certified Concentration: 1004 f 2 pg/rnl 

Lot Number: W-ZROI 056 

ti20 tr. k " 3  tr. HF 

.- ._" "., "". ,9!&?3LQ%. I-. .L* -.. .-- ..- .*.. .-.. -,. -- - 
3: I,\=! (13 f;? '2 :: ..... ..... ?.9..Y..a- .._._ ,_.. ..... ..... F' u E ,,.., .... k,.5..3-3.%* .. ...., ..... ...- 

Certified Density: 0.999 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: 
&rtified Value Q =  Q= mal 

n X I  = lndiidual RSBS 
n = nuwtJer of meawremnts 
88 = The s,rwmatbn d all significatd &iwated ermrs 
(Most c m n  amthe errusfrominstrumrtal mmrmrR, 
weighing, ditution to v o l m ,  md the fixed erru reported on t he 
NET sF?NI certific& of malysis.) 

Uncertainty (*I = 2 I ~ e r ~ ~ ' r z t ~ ~  
o'b 

TRACEABILITY TO N1ST AND VALUES O6TAtNED 6Y INDEPENDENT METHODS 
U "Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product is Traceable to NlST via direct comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 
4.1 Assay Method #I 1004 f 2 pg/mL (Avg 2 runs) 

ICP Assay NlST SRM 3169 Lot Number: 990109 

Assay Method #2 I000 iJg/mL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

http://ivsaies8ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALlBRATtON - All balances are checked daily using in-house procedure number 6-IMM-007, The weights 
used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NET Traceabil-0 numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 8221260017-98, All analytical balances are calibrated every 4 months by Gerhart Scab Cow. of 
South Amboy, The balances are calibrated with a dass 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NET I NVLAP accredited calibration lab. The NIST test number is 8221260017-98. 

THERMOMETER 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 NET 
Monograph 150 using NtST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NIST Identification Nos, 92564, 119016,477047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

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

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

- 0 AI 0.01416 

!!!! Sb < 0.00099 

!!!! As < 0.01981 

!Y! Ba 0.01981 

0.40048 

!!!! Bi 0.00079 

M < 0.13864 

0 Cd 0.02123 

- 0 Ca 0.00809 

!!4 ce  < 0.00990 

&! CS < 0.00059 

P Cr 0.00881 

M co < 0.00594 

!!& CU < 0.01188 

M - Checked by 1CP-MS 

11 Li 0.00012 

!!! LU < 0.00079 

e Mg < 0.00012 

9 Mn 0.00401 

Q Hg < 0.04405 

e Mo 0.40048 

!!!! Nd < 0.00396 

- 0 Ni 0.01214 

Nb < 0.08010 

os 
M Pd 0.00990 

0 p < 0.01922 

M Pt 0.00396 

P K < 0.00681 

!!!! Pr < 0.00059 

!!d Re < 0.00198 

M Rh < 0.00198 

!!l! Rb 0.00198 

M Ru +: 0.00396 

!!! Sm < 0,00198 

4 S C  < 0.00064 

M se .c 0.01585 

9 si +: 0.80096 

9 A9 < 0.40048 

0 Na < 0.02803 

M Sr < 0.00099 

s < 0.28033 

&! Ta 0.01386 
0 - Checked by ICP-OES i - Spectral tnterference n - Not Checked For 

6.0 INTENDED USE 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "working reference samples" 
For interference studies and the determination of correction coeffiCif?f?ts 
For detection limit and linearity studies 
For additional intended uses, contad N Technical Staff 

!!! Te 0.05942 

Tb < 0.00059 

3 TI < 0,00198 

M Th c 0.00198 

!!d Tm < 0.00079 

!!!I Sn < 0.00990 

- 0 fi 0.16019 

!!!! w e 0.01981 

0 k! u < 0.00396 

!!! v < 0.00396 

!!!! Yb < 0.00198 

0 y < 0.00401 

0 2% 0.04005 

I zr 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

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

8.0 

9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 

10.2 

10.3 

10,4 

10.5 

10.6 

IS0 9001:2000 Quality Management System Reglstration - QMI Cedficate 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 IGI Net International Certification Network: 
Argentina (IRAM), Australia (UAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Repubtic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MS2T), Ireland (NSAI), israel (SI]), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEW), Norway (NCS), 
Poland PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR)), Switzerland (SQS) 
ISO/lE& 17026 - I999 "General kequirernents for the Competence of Testing and Calibration" - Chemical Testing - Accredited AZLA Certificate Number 883.01 

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

'IOCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and UtiIitation Facilities 

3 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

MllSfD45662A (ObsoletelUbserved) 
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11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

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

11.2 Expiration Date - The date after whi& 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 llmit its useful Jtfe. 
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: March 19,2003 

Emz= Expiration Date: 
* 4’; p’ - ZL r, j 2 

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

Katalin Le, QC Supervisor lL4u6- - L  
Certificate Approved By: 

Certifying Officer: Paul Gaines, Chemtst, Senior Technical Director 



010465 
i n o r g a n i c  v e n t u r e s  / i v  l a b s  

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

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

c e r t i f i c a t e  of a n a l y s i s  
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@), 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." 

2mo DESCRIPTION O f  CRM Custom-Grade 1000 VglmL Barium in 0.1% tabs) HNO3 

Catalog Number: 

Starting Material: Ba(N03)2 
Starting Material Purity (%): 99.999730 
Starting Material Cot No 21879 

CGBAI -1, CGBAl-2, and CGBAI -5 
Lot Number: W-BA02023 

Certified Density: 0.999 g/mL (measured at 22" C) 

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

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 end showed agreement within the stated uncertainties. This agreement is a 
confirmation of the accuracy of this CRM. 

4.0 TRACEABILITY TO NfST 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." (tS0 VIM, 2nd 
ad,, 1993, definition 6.10) 
E This IV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified vatue are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 998f 4pg/rnL 

1001 .f: 1 pglrnL 
ICP Assay NlST SRM 3104a Lot Number: 992907 

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

http://ivsales8ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - At1 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 Natjonal 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NIST test number is 822Q60017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of 
South 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 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 outllned by ASTM E77-87 and NIST 
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 NET Identification Nos. 92564, 119016,471047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CALIBRATION - In-house procedure 3-QC-002 is used to calibrate at1 Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

4.3 

4.4 

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

- 0 AI 0.00011 

!!!! Sb C 0.00106 

M As 0.02114 

s Ba 

Be 0.00106 

3i 0.00085 

!!d 0.14800 

@ Cd 0.00634 

0 Ca 0.00072 

h! Ce < 0.01057 

.&! CS < 0.00063 

hn Cr < O.O'l057 

CO < 0.00634 

M CLJ c 0.01269 
M - Checked by ICP-MS 

6.0 tNTENDED USE 

!h DY < 0.01269 

!!!! Er < 0.01057 

0, Eu 0,00040 

- 0 Gd < 0.00052 

M Ga < 0.00211 

M Ge e 0.01269 

b!! Au < 0.00634 

E Hf < 0.00423 

!!d < 0.00106 

!h!! in < 0.02114 

M Ir c 0.01057 

- 0 Fe 0.00062 

La < 0.00106 

M Pb 0.00020 
0 - Checked by ICP+OES 

Q Li < o.00400 

LU 0.00085 

0 Mg 0.00009 

!?? Mn < 0.00846 

9 Hg < 0.01200 

&? Mo 0.00423 

Q Nd < 0.00330 

b!? Ni 0.01691 

!!i! Nb 0.00106 

- n O s  

!!!! Pd < 0.01057 

L 0 p < 0.00260 

!!!! Pt < 0.00423 

9 K < 0.00180 
i - Spectral tnterference 

b!! Pr < 0.00063 

M Re < 0.00211 

4 Rt.l 0,00211 

M Rb 0.00211 

M f?u 0.00423 

Sm < 0.00071 

f!!! SC < 0.02114 

M Se 0.01691 

0 Si < o.00340 

!d AS 0.00423 

M Na < 0.21142 

9 Sr 0.00379 

,".. 0 s C 0.02500 

Q Ta < 0.00690 
n - Not Checked For 

M Yb o.oozit 
Q Y 0 . 0 ~ 0  

9 Zn 0.00039 

!!!! zr -c 0.01057 
s - Solution Standard Element 

For the calibration of analytical instruments including but not limited to the foflowing: 
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 co8ffiCientS 
For detection ljmit and linearity studks 
For additional intended uses, contact IV Technical Staff 
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7.0 INSTRlJCT10NS FOR THE CORRECT USE OF THIS REFERENCE MATERtAt 

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 Quaiity Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (€LOT), 
Hungary (MSZT), Ireland (NSAI), lsraei (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-a),  Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slovenia {SIQ), Spain (AENOR), Switzerland (SQS) 

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

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
APLA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-UBE), 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 (KOIAS), 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 (NMAP) (ICE30 ES) 

- Domestic Licensing of Production and Utillzatton Factllties 
10.4 1 OCFRSO Appendix 6 - Nuclear Regulatory Commission 

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

10.6 M ltSTD45662A (ObsoletdObserved) 
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I 1  ,O DATE OF CERTtFlCATlON AND PERIOD OF VALIDITY 

0 

I t 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 conditlons 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-SPDl 020) of chemically-stable solutions performed at lnorganic Ventures I IV Labs indicate a CRM 
shelf-life of four yean 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 thls limit. 

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 contamhation 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: July 28, 2003 

Expiration Date: 
E q E =  ' 7 Q"5- 

l i L C 9  

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

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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010469 
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 E c e r t i f j c a t e  of a n a l y s i s  
0 

I .O Inorganic Ventures I fV 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 I000 p g h t  Beryllium in 2% (abs) HN03 2.0 

Catalog Number: 
Lot Number: 
Starting Material: Be(0OCC H3)Z 
Starting Material Purity (%): 99.999897 

CGBEI-1, CGBEI-2, and CGBEI-5 
W-BEOIf04 

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

The 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 the uncertainty: 

Ckrtified Value = a= ma 
n xI = individual msu#s 

(,)In 

n = nuvber of twasutemnts 
E$ = The wmnatlon d all signikant &inated erms 
(Most c o m n  are t he wrcrsfrom instrumntal masuremnt, 
weighing, dilution to Y olum, md the fixed urol reported on t he 
NISf Shl certificate af aatysis.) 

Uncertainty (2) = 2ifm,M1a 

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

4.1 Assay Method #I 1007 &4pg/mL 
ICP Assay NIST SRM 31 05a Lot Number: 892707 

Assay Method #2 I002 pglmL 
Gravimetric NiST SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATiON - All balances are checked daily using in-house procedure number 6-1MM-001. The weights 

used for testing are annually compared to Gerhart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NET Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale 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 I NVMP 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 accordance with the procedures outlined by ASTM E77437 and NIST 
Monograph 150 using NlST Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452,176240/P14452, 176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST Identification Nos. 92564, 119016,471047 and NlST test report Nos, 81 1/258522, 811/2557078, and 236090 

0 
4.3 

4.4 GLASSWARE CALtBRATJON - 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 jJg/mL 
Custom-Grade solutions are tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below. Solutions tested by ICP-MS were analyzed in an ULPA-Fittered Clean Room. An 
ULPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

!!! DY 0.01305 

!!! €3 < 0.01087 

!'d €3 < 0.00652 

!!d Gd 0.00218 

- M Ga < 0.00218 

b!! Ge 0.01305 

Au < 0.00652 

- M Hf < 0.00435 

M Ho < 0.00109 

M In < 0.02175 

- M f r  c 0.01087 

Q Fe 0.00268 

!!!? La 0.00109 

- M Pr C 0.00065 

M Re < 0.00218 - 
hn Rh < 0.00218 

M Rb < 0.00218 

E Ru < 0.00435 

!!!! Sm 0.00218 

Q sc 0.00009 

S@ < 0.01740 

- 0 si 0.00649 

M As < 0.00435 

I 0 Na 0.00368 

M Sr < 0.00109 

i s  

h!! Te < 0.06525 

!l!! Tb < 0.00065 

TI < 0.00218 

b! Th < 0.00218 

Tm 0.00087 

- M Sn 0.01087 

- b'l Ti .c 0.10874 

M 0.02175 

- M u 0.00435 

- M v 0.00435 

M Yb < 0.00218 

- M y 0.08699 

hn z n  0.04350 

- M CU < 0.01305 !d Pb < 0.00652 P K c o.ioo00 n Ta < 0.01522 &? Zr < 0.01087 
i - Spectraf Interference M I Checked by ICP-MS 0 - Checked by ICP-OES n - Not Checked For s - Solution Standard Element 

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

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

ICP-OES 234.861 nm O.Oa33 I D.DoM 6 b$nL I $om Fe, Ta, Mo 
1CP-OES 31 3.1 07 nm 0.OM7 I ODOQ 9ghL 1 ion Ce, Th, Tm 
ICP-MS 9 4 P13t nta M' 
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8.0 HAZARDOUS lNFORNlATlUN - Piease refer to the enclosed Material Saftey Data sheet for information regarding this CRM. 

9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

10.1 IS0 9001:2000 Quality Management System Registration - 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 (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), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited A2LA Certificate Number 883.01 

10.3 lSOlJEC 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 (COFMC), Germany (OAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JA8) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugat (IPQ), Singapore (SAC-S tNGUS), Spain (ENAC), Sweden (SWEQAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.4 1 OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilfzation Facilities 

10.2 ISO/IE& 17025 - 4999 "General Requirements for the Competence of Testing and Calibration" 

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

i0.6 MlLSTO46662A (ObsoteteiObserved) 

11.0 DATE OF CERTIFICATION AND PERIOD Of VALIDITY 

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

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

Certification Date: January 08,2004 

-ma Expiration Date: 

11i?UQ5-- 



12.0 NAMES AND SIGNATURES O f  CERTIFYING OFFICERS 010472 
Certificate Prepared By: Debbie Newman, Production Manager 

Certificate Approved By: Katalin Le, QC Manager 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



010473 
S n o ~ g a n i o  v e n t u r e s  1 i v  l a b s  

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

e-mail: ivsales@ivstandards.com * website: ww.ivstandards.com 
phone: 800-669-6799 932-901-1900 * fax: 732-901-1903 

cer  t i f  i ca  t e of a n a  l y s i s  
CUSTQM-GRADE SOLUTION 1000 pglrnL Chrorni~rn'~ in 1.4% WNO, (abs) 
Catalog Number: CGCR(3)1-1, CGCR{3)1-2 and CGCR(311-5 

CERTtFtED CONCENTRATION: 995 -C 3 pg/rnL 
The Certified Value is the instrument analysis value. The following equations are used in the calculation of the certified value and 
the uncertainty: 

Certified Value (R) = c x 
n 

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

Instrument Analysis: 995 f 3 pglmL (Avg of 3 runs) 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NET SRM 31 12a. 

Calculated Value: 1002 pglrnL 
Method: Calculated, based on starting material. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES fN /~g/mL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in an UtPA-fiftered Clean Room. 
An ULPA-Filter is 99.9985% efficient for the removal of particles down l o  0.3 pm. 

- Q AI 0.0028 - M Sb <0.000050 
- An As <0.0010 

Ba <0.0010 
- M Be <0.000060 
- M 3i <0.000040 
L M 8 <0.0070 - M Cd <0.00030 

- M Ce < O q 0 0 O 5 0  
I M Cs <0.000030 
5 Cr 

- M Cu <0.00060 

- 0 Ca 0.0011 

e CO c0.10 

!!I DY - M Er 
- M Eu - M Gd 
- M Ga 
M Ge 
c M Au - M Hf 
- M Ho 
I 0 In - M Ir 
- 0 Fe - M La 
M W  

<0.00060 
< 0.00050 
<0.00030 
c 0.000 10 
0.00070 

< 0.00060 
<0.00030 
<0.00020 
<0.000050 
<%IO 
<0.00050 
co.10 
< 0.000050 
0.00039 

<0.0010 
<O.Qoo040 
co.010 
40.060 
c0.10 
<0.00020 
<0.00020 
co.10 
< 0.000050 

<0.00050 

<0.00020 

< 0.000030 
~0.00010 
<0.00010 
0.0066 
0.01 7 

<0.00010 
<0.0010 

€0.10 
0.00070 
0.01 6 

~0,000050 

<0.00070 

<0.0030 
< 0 .OOW30 
<0.00010 
<O.Q0010 
~0.000040 
<0.00050 
<0.0060 
<0,0010 
~0.00020 

<0.00010 
< 0 .Q04O 
<0.10 
< 0.00050 

M - checked by 1CP-MS 0 - checked by ICP-OES i - spectral interference n not checked for s - solution standard element 

ANALYZED DENSITY OF SOLUTION (measured at 22T]: I . O l O  glmL 
QA:KSL n ~ o ) ( y o a ~ s  

Quality Assurance Menager 

(over) 

mailto:ivsales@ivstandards.com
http://ww.ivstandards.com
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e QUALITY STANDARD DOCUMENTATION 

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

Members of IQ Ne? : Argentina (IRAMI, Australia (QAS), Austria CbQSl, Belgium 
(Avinter) , Brazil (FCAV), Canada (QMI1, Hong Kong (HKQAA), Columbia {ICONTEC}, Czech 
Republic {CQSI, Denmark (DS), Finland {SF+, France (AFAQI, Germany [DQSI, Greece IELOT), Hungary (MSZT), tretand (NSAI), 
Israel (SI(), Italy (CISQ), Japan IJQAI, Korea {KSA-QA), Netherlands WEMA}, Norway (NCS), Poland(PCBC1, Portugal (APCERI, 
Singapore (PSB), Slovenia (SKU, Spain (AUUOR), Switzerland lSOSl 

2. 

3. 

ISWIEC Guide 34-2000 *General Requirements for the Competence of Reference Material Producers" - Reference 
Materials Production - Accredited AZLA Certificate 883 ,Q2 
ISO/IECI 7025-1 999 "General Requirements for the Competence of Tesling and Calibration" - Chemical Testing - 
Accredited A2LA Certificate 883.01 

1 OCFR50 Appendix 8 - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization Facilities 
1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

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

STABILITY! EXPIRATION DOCUMENTATION 

Shelf Life - The length of  t ime that a oroperlv stored and packaged standard will remain within the 
specified uncertainty. Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottle the higher the rate of transpiration. Inorganic Ventures' studies indicate that the 
shelf life of our 500 mL bottle is 4 years and the shelf life of our 125 mL bottle is 21 months, 

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

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

IV-PACK401 is used t o  clean all bottles. Contact us for technical information relating to contamination issues in 
p acksg ing materiels . 

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 
AH balances are checked daily using in-house procedure number 6-IMM-001 . The weights used for testing are annually 
compared to  Gerhart Scale Corporation's master weights and are traceable to the National Institute of Standards and 
Technology (NIST). The NlST Traceability numbers are 4283598 and 454678. The NET test number is 822126001 7-98. 

All analytical balances are calibrated every 4 months by Gerhart Scale Corp. of South Amboy. The balances are calibrated 
with a class 1 analytical weight set. These weights are tested annually by a NlST / 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 4 50 using NISJ 
Test Nos. and Std Nos.: 709543, 21 7368/769543, 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, 11 901 6, 471047 and NIST test report Nos. 81 1/258622, 81 1/2557078, and 
236090. 

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

TEL 1-800-5696799 INT'L 1-732-901 -1 900 FAX 1-732-901-1 903 E-MAIL IVtech@ivstandards.com 

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

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

e-mail: ivsaIes@ivstandards.com we bsite: www.ivstandards.com 

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

Certificate #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), iSO Guide 34-2000 "Quality System Guidelines for the Production of Reference Materials," 
and IS0  Guide 35-1 989 "Certification of Reference Materials - General and Statisical Principles." 

Catalog Number: 
Lot Number: 
Starting Material: Cu shot 
Starting Material Purity (%): 99.999437 
Starting Material Lot No K09C13 
Matrix: 

CGCUI -1, CGCU1-2, and CGCUl-5 
w-cuo2064 

:i: iJ[:.j &;; i:i p4 3, t,.: 1 .,., ii Ej C)  i' p {>, 1; 1::: 1- i i'l I ,,,- pj 
2% (abs) HN03 __ -" -- ... 0.3 L'b 5h%- .... ..- ....... -- 

.̂ a.3/.o_y',a.cQ5... ........ V Y J  
3.0 CERTIFIED VACUES AND UNCERTAINTIES ,.G-%.33@-%-., .... L- ................. 

L! ................... F333@3 "_. ......... ._ 
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: 
clertified Value = Q;~'XI (Q= ma 

n xI  = individual results 

msa 
n = nunt3er of meamrrrmts 
818 = The sumrration d all significant estirrated ermrs 
(Mast c m n  am the @"rcrsfrominstrurrental masurmrrt, 
weighing, dllutionto volum, md the fixed arcl reported crnt he 
MET SiM certificate of matysis.) 

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. Tbis agreement is a 
confirmation of the accuracy of this CRM. 

4.0 TRACEABIUTY TO NlST AND VALUES OBTAINED BY INDEPENDENT METHODS 
u 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) 
Ll This IV product is Traceable to NlST via dlrect comparison to NIST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 1005 .f 2 pglmL 
ICP Assay NET SRM 31 14 lot Number: 89181 1 

1005 f 2 p g h t  
EDTA NlST SRM 928 Lot Number: 880710 

Assay Method #2 

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


010476 
4.2 

4.3 

4.4 

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

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

0 

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

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

- 0 A! < 0.00090 

c M Sb < 0.00252 

- M As < 0.05045 

- M Ba < 0.05045 

- M Be c 0,00252 

- M Bi 0.00202 

3 < 0.35312 

- M Cd < 0.01513 

- 0 ca 0.00011 

I M Ce c 0.02522 

M Cs c 0.00151 

- M Cr < 0.02522 

- M Co 0,01513 

s cu 
M - Checked by ICP-MS 

- M Dy < 0,03027 

M Et 0.02522 

- M Eu 0.01513 
I) 

- M Gd < 0.00504 

- M Ga < 0.00504 

- M Ge < 0.03027 

I M Au 0.01513 

- M Hf c 0.01009 

M Ho < 0.00252 

- M in < 0.05045 

- M Ir < 0.02522 

0 Fe 0.00054 

- M La 0.00252 

M Pb 0.00050 

- 

c 

0 ti c 0,00002 

M Lu 0.00202 

CJ Mg 0.00001 

I M Mn < 0.02018 

.-.. 
- 

9 Hg < 0.01500 

- M Mo < 0.01009 

M Nd < 0,01009 

I M Ni < 0.04036 

M Nb c 0.00252 

-.#. 

L 

5 os 
M Pd < 0.02522 - 
0 P < 0.00260 - 
M Pt 0,01009 

0 K < 0,00180 

..". 
- 

6.0 INTENDED USE 

0 - Checked by ICP-OES i - Spectral interference 

- M Pr < 0.00151 

- M Re < 0.00504 

- M Rh < 0.00504 

I M Rb 0.00504 

I M Ru 0.01009 

I M Sm < 0.00504 

- M Sc c 0.05045 

I M Se < 0.04036 

- 0 Si 0.00340 

M Ag 0.01009 

- 0 Na 0.00044 

M Sr 0.00252 

- n S  

M Ta 0.03531 
n - Not Checked For 
- 

M Te < 0.15134 

.".. M Tb < 0.00151 

M TI < 0.00504 

- M Th < 0.00504 

M Trn < 0.00202 

0 Sn 0.00439 

M Ti c 0.25223 

M W < 0.05045 

- 

- 

- 
- 
- 
- 

0 M u < 0.01009 

p V x 0.00300 

I 

M Yb < 0.00504 

M Y < 0.20178 

- M Zn < 0.10089 

- M Zr < 0.02522 

s - Solution Standard Element 

I 

- 

For the calibra?lon of analytical instruments indudlng but not ljmited 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 coeffkients 
For detection limit and linearity studies 
For additional intended uses, contact 1V Technical Staff 



7.0 INSTRUCTIONS FOR THE CORRECT US€ OF THIS REFERENCE MATERIAL 010477 

8.0 
9.0 

10.0 

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-OOI and is guaranteed to be homogeneous. 

QUALITY STANDARD DOCUMENTATION 

10,l IS0 9001:ZOOO Quality Management System Reglstration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board {ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacion, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI). Hong Kong (HKQAA). 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAf), Israel (SI!), Italy (QSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing -Accredit& MIA Certificate Number 883.01 

10.3 ISOIlEC Guide 34 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual RecognJtion Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (OANAK), Fintand (FINAS), France (COFRAC), Germany (OAR), Hong Kong (XKAS, 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 (SWEOAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

10.2. ISOIIEA 17025 - t999 "General Requirements for the Competence of Testing and Calibration" 

10.4 1OCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

90.5 lOCFR21 - Nuclear Regulatory Commission - Reporting Oefects and Non-ComplIance 

10.6 MlLSTD45662A (Obsolete10bserved) 



010478 
I 1  ,O DATE OF CERTIFICATION AND PERIOD OF VALIDIN 

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

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

Certification Date: May 0232003 

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

Certificate Approved By: Katalin Le, QC Supervisor 

Certilylng Officer: Paul Gaines, Chemlst, Senior Technical Director 



010479 
i n o r g a n i c  v e n t u r e s  / iiv l a b s  

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

e-mail: ivsales8ivstandards.com website: www-ivstandards.com E cert i f icate  of a n a l y s i s  
1 .o 

2.0 

\ 

3.0 

4.0 

Inorganic Ventures / IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 
Certificate #883-02. The certificate is designed and the certified value(s) and uncertainty(ies) are 
determined in accordance with IS0 Guide 31 -2000 (Reference Materials - Contents of certificates 
and label(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 pg/mL Nickel in 1.4% (abs) HNO3 

Catalog Number: 

Starting Material: Ni pieces 
Starting Material Purity (%); gg.ggg371 

CGNII-1, CGNII-2, and CGNII-5 
Lot Number: W-NIO2030 

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

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

n 
Q =  veal 
x1 = individual re&s 
n = nutrkw d masumrtts 
88 = The smmtion d all significarrt estirnrted ermrs 
(Most c m n  am the errusfrom instrumntal mantrerrerd, 
weighing, dilution to volurre, wid the fked errcr reported on t he 
MST Shl certYicdte of ma)gsis.) 

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

TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
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 international standards, through an unbroken chain of comparisons all having stated uncertainfles." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
G This IV product is Traceable to NtST via direct comparison to NET SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #I 9993 SpglmL 

IOU2 f 2 pglmL 
ICP Assay NIST SRM 31 36 Lot Number: 00061 2 

Assay Method #2 

EDTA NtST SRM 928 l o t  Number: 880710 

http://ivsales8ivstandards.com
http://www-ivstandards.com
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4 2  

4.3 

4.4 

BALANCE CALIBWTION - All balances are cheeked daily using in-house procedure number 6-IMM-OOI . The weights 
used for testing are annuaily compared to Gethart Scale Corporation's master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number k 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 
annualfy by a NlST I NVlAP accredited calibration lab. The NIST test number is 822/260017-98. 

THERMOMETER CALlBRATlON - The thermometers used In the determination of the final densities are calibrated vs stilndard 
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.: 769543,217368/769543,2?7368/P54452, 176240/P14452,176240. The 
in-house procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No, 903-2680 are 
traceable to NIST identification Nos. 92564, 119016,471047 and NlST test report Nos. 81 1/258522,811/2557078, and 236090. 

GLASSWARE CAtlBRA710N - In-house procedure 3-QC-002 is used to calibrate all Class A Glassware used in the 
manufacture snd quality control of Custom Grade Standards. 

5.0 TRACE METALtlC IMPURITIES (TMl) DETERMINED BY ICPIMS 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. Solutions tested by ICP-MS were analyzed in an ULPA-Filtered Clean Room. An 
UtPA-Filter is 99.9985% efficient for the removal of particles down to 0.3 pm. 

9 < 0.00938 

M Sb C 0.00548 

9 AS 0.01689 

< 0.10962 

0 < 0.00626 

M Bi 0.00439 

0 B 0.03097 

!!d Cd < 0.03289 

Ca 0.01157 

!!!! Ce 0.05481 

!k! CS < 0.00329 

M Cr 0.05481 

- 0 CO 0.00182 

. M CU 0.06577 
M - Checked by ICP-MS 

M DY < 0.06577 

M Er < 0.05481 

!!6 Eu < 0.03289 

3 Gd 0.01096 

!d 0.01096 

M Ge < 0.06577 

h!! Au < 0.03289 

!$ Hf < 0.02192 

M Ho < 0.00548 

@ in < 0.10962 

M Ir < 0.05481 

Q Fe 0.00156 

!!!! La < 0.00548 

h!! Pb '< 0.03289 

Li < 0,00006 

M LU 0.06439 

B Mg 0.00002 

!!!! < 0.04385 

Q Hg 0.03441 

M Mo < 0.02192 

b!! Nd < 0.02192 

S Ni 

h!! kJb 0.00548 

1 ! &  

M Pd < 0.05481 

p < 0.31280 

f3 C 0.02192 

Q K 0.00043 
0 - Checked by ICP-OES i - Spectral Interference 

b!! Pr < 0.00329 

M Re 7 0.01096 

M Rh 0.01096 

!d Rb 0.01096 

hn Ru < 0,02192 

M Sm < 0.01096 

M sc 0.10962 

9 Se 0.01877 

0 si 0.00188 

M Ag < 0.02192 

- 0 Na 0.00102 

!Y! Sr < 0.00548 

Q s < 0.07820 

?d Ta < 0.07674 
n - Not Checked For 

Te 0.32886 

!!!! 'b 0.00329 

M TJ < 0.01096 

M Th < 0.01096 

hA Tm < 0.00439 

n Sn 0.05481 

M Ti 0.54811 

M w 0.10962 

!!! u 0.02192 

!!d v 0.02192 

M Yb < 0.01096 

h!! y < 0.43849 

- M Zn 0.00189 

M Zr < 0.05481 
s - Solution Standard Element 

6.0 INTENDED US€ 
For the calibration of analytical instruments including but not limited to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the valiatlon of analytical methods 
For the preparation of "working reference samples' 
For interference studies and the determination of correction coefficients 
For detection limit and linearity studies 
For additional intended uses, contact lV Technical Staff 
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8.0 

9.0 

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

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

10.0 QUALITY STANDARD DOCUMENTATION 

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
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 Networ&: 
Argentina (RAM), Australia (QAS), Austria (OQS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Coiurnbia (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 PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemlcai Testing - Accredited A2LA Certificate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Materia1 Producers" 
- Reference Materials Production - Accredited A2LA Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTES'T) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Oenmark (DANAK), Finland (FINAS), France (COFRAC), Germany (OAR), Hong Kong (HKAS, Jreland (NAB), ttaty (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), 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) (IC60 ES) 

10.4 IOCFRSO Appendix B - Nuclear Regulatory Commission - Domestic Lkensing of Production and Utilization Faciltties 

19.2 ISOI Id  17025 - I999 "General Requirements for the Competence of Testing and Calibration" 

10.5 'tOCFR21 - Nucfear Regulatory Commission - Reporting Defects and Non-Compliance 

10.6 MIL-Sf0-45662A (Obsolete10bserved) 

11.0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 IV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, UnOp8ned, 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-SPO1 020) of chemically-stable solutions performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instabitity, 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: July 23, 2003 
Expiration Date: 
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: + JoAnn Struthers, QA Administrative Assistant 

1=, 
Certificate Approved 8y: Kataiin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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Certificate #883-02. The c&6@te is designed and the certified value@) and uncertaintyylies) are 
determined in accordance with IS0 Guide 31-2000 (Reference Materials - Contents of certificates and label?l(s), 
I S 0  Guide 34-2000 "W@ System Guidelines for the productkm of Reference Mate&&, '' and I s 0  Guide 35-1989 
'CettMcation of Reference Materials - General and Statiskal Principles. " 

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

phone: 800-669-6799 732-SlO1-1900 fax: 732-901-1903 
e-rnail: ivsales8ivstandards.com website: www.ivstanciards.com 

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

!.O 

1.0 

4.0 

DESGRIPTION OF CRM Custom-Grade I000 pglmL Boron In Hz0 

The Certified Value Is the instrument analysis value. The following equations are used In the calculation of the cerUfied value and 
the uncertainty: 
@r!ified V a b  (Q = 

Uncertainty (4 =;ltCWstFP 

n 

afromh$rmrbal mew- 
, #Id the flxed m r  reportad on t he 

@Im 

TRACEABILWY TO NlST AN 
c3 'Property of the result of a mewre 8 standard whereby It can b6 related to stated references, usually 
natlonat or international standards, through an unbroken chaln of comparisons all having stated uncel2ainties." ([SO VIM, 2nd 
ed., 1993, definition 6.10) 
D This IV product is Traceable to NlSf via dlrect comparison to NlST SRMs, The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty enor and the measurement, weighing and volume dllution errors. 
4.4 Assay Method #I 999 f 2 pglml (Avg 2 runs) 

ICP Assay NlST SRM 3107 Lot Number: 991997 

http://ivsales8ivstandards.com
http://www.ivstanciards.com
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4.2 

4.3 

BALANCE - Ail are checked using procedure number The weights 
used for testlng are annually compared to S d 8  master weights and are traceawe to the Natlonal 

of Standards and Technology The NIST Traceability numbers - Class 1 and - Class 2. 
The NlST test number All are every months by Scab of 
Swth The balances are calibrated with a 1 class 2 weight set. wdghts we tested 
annually by a NET I NVLAP accredited calibration lab. The NlST test number is 

THERMOMETER CALIBRATION - The thermometers used in the of the Rnal are calibrated vs standard 
themmeter No. 903-2630 which was in accordance with the procedures outlined by and NlST 
Monograph 150 uslng NlST Test Nos. and Std Nos.: The 
tn-house procedure No. is 2-QC-001 which are not vs standard thermometer No. 903-2680 are 
traceable to NIST Nos. 92564,1f9016,471047 and NlS7 test report Nos. 1/258522,81 and 236090. 

GLASSWARE CALIBRATION - procedure 34%-002 Is used to all Class A Glassware used in the 
manufactwe and quality of Custom Grade Standards. 

5.0 TRACE METALLIC BY IN pglml 
Custom-Grade solu!ions are tested for trace metallic and The result from the most sensitive 
method for each Is reported below. Solutions tested by were analyzed In an UCPA-Filtered Clean Room. An 
ULPA-Filter Is 99.9985% efficient for the removal of particles down to 0.3 ym. 

- 0 Ai 0.00090 

- Sb < O.oOo50 

< 0.01000 

- 0 0.00010 

- 0 Be < 0.00017 

2 0.00040 

9 B  
< 0.00300 

- 0 < 

0 0.00300 

M < 0.00030 

Cr < 0.00500 

- 0 < O,WI10 

- 0.00800 

M - 

0.00600 

- M < O.OO(i00 

M 0.00300 

- M < 0.00100 

0,00160 

- 0.mm 
- M 0.00300 

PA 0.00200 

- M < o.00050 

M 0.01OOO 

M 0.00500 

0 0.00110 

M La O.OOO50 

- M Pt, 0.00300 

- 
- 
- 

- 0 < 0.00002 

M < 0.00040 

- 0 Mg < 0.00006 

0 Mn < 0.00002 

- 0 t-lg 0.01500 

- M Mo < 0.00200 

M Nd < 0.00200 

0 Ni 0.00230 

- M Nb 0.90050 

- 

- 
Z O s  

M Pd < O.OO500 

0 P < 0.00250 - 
- M Pt 0.00200 

0 K 0.00300 - 
0 - Checked by 1 - Spectral Interference 

- M Pr 0.00030 

- M 0.001~ 

- M Rh 0.00100 

- M Rb 0.ob100 

- M Ru 0.00200 

M Sm < 0.00t00 

- 0 sc 0,00002 

p se 0.00620 

Q SI 0.00067 

- M Ag 0.00200 

0 Na < 0.00010 

- M Sr 0.00050 

0 s < 0.10000 

- M Ta 0.00700 

n - Not Checked For 

- 

6.0 INTENDED USE 
For the of analytical Instruments but nat limited to the following: 

For the validation of analytical methods 
For thee preparation of reference samples" 
For interference studies and the of 
For and linearity studies 

additional Intended we$, Technical Staff 

XRF, and OCP 

M Te 0.03000 

M Tb 0.00030 

M TI < 0.00100 

M Th < 0.00100 

- Tm 0.00040 

- 

- 
- 
- M Sn 0.mm 
M TI 0.05000 

M W 0.01OOO 

- M Yb 0,00100 

M Y 0.04000 - 
- 0 zn < 0.ooo19 

M zt 0.00500 - 
s - Solution Standard 
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7.0 INSTRUCTlONS FOR THE CORRECT" USE OF THIS REFERENCE MATERIAL 

8.0 
9.0 

10.0 QUALITY STANDARD DOCUMENTATION 

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

HOMOGENEIN - This solution wits mixed according to procedure iV-MPM-004 and is guaranteed to be homogeneous. 

40.1 IS0 9M)1:2000 Quatity Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-W} 
Standards Council d Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditacian, a.c.(EhAA) 
Members of IQ Net International Certification Network: 
Argentina (RAM), Australia (QAS), Austria (C)QS), Belgium (Avinter) , Srazll (FCAV), Canada (QMI), Hang Kong (HKQAA), 
Cdurnbia (ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ). Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), lsrael (S(I), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Pdand(PCBC1, Portugal (APCER Singapore (FSB), Slovenia (SLQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testlng - Accredited A2L.A Certificate Plumber 883.03 
10.2 fSOAEC 17025 - I999 '*General dquiramenta for the Competence of Testing and CalibraBon" 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accmdlted A2lA CertHkate Number 883.02 
AZLA Mutual Recognitlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium {BELTEST) (BKQ-03E), Canada (SCC), Chinese Taipei (CNCA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), ltaty (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Kwea (KOLAS), The Mtherlands (RvA), New Zealsnd (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGUS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES} 

Domestic Licensing of Production and Utillxatlon Facilities 
10.4 IOCFRSO Appendix 6 - Nuclear Regulatory Commission 

40.5 lOCFF221 - Nuclear Regulatory Cornmfsalon - Reporting Defects and Non-Compiiance 
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11.0 DATE OF CERTIFEATION AND PERIOD Of  VALIDITY 

11.1 N Shelf Life - The perlod of time durlng which the concentration of the anawe($) in a property packaged, unopsM, and 
unused standard stored under environmentally controlled and monltored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transpication (loss of watrar from the sutution) and infrequently, by chemical instability. 
Transpiration studies (P-SP01020) of chemically-stable solutions performed at Inorganic Ventures I 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 rninlrnize transpiration 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 incrwes transpiration 
losses and the chance of contamfnatlon which affect the integrity of the CRM and limit its useful life. 
Inorganic Ventures / IV Labs concurs wlth state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year sxpiC3tiOn date. 

Certification Date: Marctl2122003 
Expiration Date: 

282009- 

12.0 NAMES AND SIGNATUR 
Certificate Prepared By: 

Certmcate APP~OVWI ayi 

Certifying Miter: 
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i n o r g a n i c  v e n t u r e s  / i v  i a b s  

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

e-mail: ivsales@ivstandards.com website: ww.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 #&83-02. 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 t h e  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 do00 pglrnL Molybdenum in H2O tr. Nti4OH 

Catalog Number: 

Starting Material: (NH4)6Mo7024xH20 
Starting Material Purity (%): 99.995947 
Starting Material Lot No 21410 
Matrix: 

CGMOI-I, CGMOI-2, and CGMOI-5 
Lot Number: W-MOO1132 

H20 tr. NH40H 

3.0 CERTfFlED VALUES AND UNCERTAINTIES 

F'Cj .". .r-5@sTa:;S... .... _. "... 
j: fd(:jRi;i E Certified Concentration: 1004 f 2 i.rg/mL -... ..... wx 1 .I...........".. .... _. .. 

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 certified value and the uncertainty: 

#I= m 
xI = indbidual results 
n = nuntser af measuremts 
BIS = The sumnation d all significant estirrated wmrs 
(Most c m  are the errwsfromhstrurrental mwemfi, 
weighing, dilution to volum, md the fixed erru reported on t he 
NIST S M  certificate of anaejsls.) 

4.0 TRACEABILITY TO NIST AND VALUES OBTAINED BY INDEPENDENT METHODS 
fl 'Property of the result of a measurement or the value of a standard whereby it can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons ail having stated uncertainties." (IS0 V1M, 2nd 
ed., 1993, definition 6.10) 
D This fV product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certifmd value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume ditution errors. 

4.1 Assay Method #1 1004 k 2 ug1rnt (Avg 2 runs) 
ICP Assay NiST SRM 3134 Lot Number: 891307 

Assay Method 22 1008 pglmL 
Gravimetric NlST SRM Lot Number: See Sec. 4.2 

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


4.2 

4.3 

4.4 

OL04t$8 BALANCE CALIBRATION - AH balances are checked daily using in-house procedure nfmber 6-IMM-00 . 
used for testing are annually compared to Gerhart Scale Corporation’s master weights and are traceable to the National 
Institute of Standards and Technology (NIST). The NIST Traceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number is 822/260017-98. All analytical balances are calibrated every 4 months by Gerhart Scale Corps 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 caiibration lab. The NlST test number is 822126001 7-98. 

THERMOMETER 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 €77-87 and NIST 
Monograph 1 9  using NET Test Nos. and Std Nos.: 769543,217368/769543,217368/P14452, 176240/Pl4452, 176240. The 
in-house procedure No. is 2-QCdOl .Thermometers which are not calibrated vs standard thermometer No. 903-2580 are 
traceable to NlST identification Nos, 92564, 119016,471047 and NIST test report Nos. 81 1/258522,811/2557078, and 236090. 

e weig ts 

a 

GLASSWARE CALIBRATION - 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 (TM1) DETERMINED BY ICPIMS AND lCP-OES IN (JghL 
Custorn-Grade solutions ate tested for trace metallic impurities by Axial ICP-OES and ICP-MS. The resuft from the most sensitive 
method for each element, 1s 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. 

M DY < 0.01198 

M Er 0.00998 

Eli < 0.00599 

M Gd < 0.00200 

M Ga < 0.00200 

?y! Ge < 0.01198 

M Au < 0.00599 

M Hf < 0.00399 

M Ho < 0.00100 

- M 0.00235 

M Ir < 0.00998 

Q Fe < 0.50000 

!!I La < 0.00100 

M Pb 0.00599 
0 - Checked by ICP-OES i - Spedral Interference 

Q Pr < 0.10000 

!!d Re 4 0.00200 

141 Rh c 0.00200 

b? Rb 0.02445 

!!d Ru < 0.00399 

M Sm 0.00200 

Q SC < 0.05000 

.k! se 0.01597 

9 si c 0.10000 

k! AS e 0.00399 

9 Na < o.ioooo 
M Sr < 0.00100 

1 s  
M Ta < 0.01398 

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 vatidation of analytical methods 
For the preparation of %orking reference samples” 
For interference studies and the determination of correction coefficients 
For detection limit and lineariiy studies 
For additional intended uses, contad IV Technical Staff 

i Te 

!!d Tb 0.00060 

Y TI 0.00200 

M l-h < 0.00200 

!!!! Tm < 0.00080 

Sn < 0.00998 

P Ti < 0.00500 

b! w 0.05576 

!!? Yb 5 0.00200 

!!!! y < 0.07987 

M Zn 0,03993 

M Zr < 0.00998 
s - Solution Standard Element 
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7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

Starrrgs & HamlEng - Keeptightly saledrnhen not in use. Store end use at 20 k 4-43. Do rrot pipet from c w t a i ~ .  Do mi return 
podions mmowd fa p w m g  b container. 
Atark WgfiL; Valttncq Coadndim Nunber; Charjcal Form in %Wan - 95.94; 6; 6,7,8,9; [MoO.]~cWnd-remical form as 
receiwd) 
C M c d  Competibifty-Mo is received in a NH.OH rnstrk giviq theoperdor the option ab using HCI cr WF to stabilize acidic 
soWions. The! MOO.]^ IS soluble in comrtrded HCI [MOOC~,]~, dlde H F I HN 0, [MoQF+f3 and baslc media MOO.]^, Stable d 
pprn lewis Mh some metals prwided it is flwrimted. Do nd mixvlith Alkaline or Rare Earthswhen HF is pe-ssent. Stabie a h  
most inogmic anions prwided it is in the [MoO.Ja chemical form, 
Stabirty - 2-1 00 ppb lewls st&e @lone or miwd U h  all other metals U d  are et compad3le levels) as the [MoOF+j3 for month 
in I % HNO, I LDPE mrtaher. 1-1 0,000 ppm single element solutions as the (MOO.]+ cWmically derble fw yeas in 1 % NH.OH in 
a LDPE cortamer. 
No CwRainirg S a m p i e s { P ~ W i n  and Sdutim) - Mettat (%We in HF ,' HNO, or hct dilute HCI] Wde (soluble in HF or 
NH.OH'I : Omanic Matrices IDw ash art 43-16: in Pt* a d  dissolve ocdde %#I HF Q HCI 3. 

ICP-OES 2O3.844 nrn 0.012 I0.002 Ugkd. 1 ion 
1CP-OES 204.598 0.012 IO.001 jJgRnt I ion Ir, Ta 
ICP-MS 95 B ~ U  3ppt nL M' =*W*K"O, 'OBrW, os" , rrWt' 

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

9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

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

10.1 IS0 9001:2000 Quality Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-ME!) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acreditadon, a.c.(EMA) 
Members of IQ Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Cofumbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), F ranee (AFACI), Germany (WS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israe! (Sll), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Noway (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited APLA Certificate 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 
A2LA Mutual Recognltlon Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Notway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (WKAS) 
and United States (NVLAP) (IC80 ES) 

10.4 I OCFRBO Appendix 8 - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facilities 

10.2 ISOIlEC 17025 - 1999 "General R'equirernents for the Competence of Testing and Calibtation" 

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

10.6 MILSTD45662A (Obsolete10bserved) 

. 
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I I .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 iV Shelf Life - The period of time during which the concentration of the analyte(s) in a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf life is limited primarily by transptration (loss of water from the solution) and infrequently, by chemical lnstability. 
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 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 B 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: * L ri - 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFtCERS 
Certificate Prepared By: iff-& - JoAnn Struthers, QA Administrative Assistant 

b0LJt- &- Certificate A P P ~ Q V ~  BY: Katalin Le, QC Supervisor 

Certifying Officer: Paul Eaines, Chemist, Senior Technical Director 
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i v  l a b s  

nj 08701 usa 
phone: fax: 

of a n a l y s i s  
SOLUTION in 

Catalog Number: and 

Lot Number: 

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

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 = 
n 

(n) = mean = individual results n = number of measurements = summation of a l l  significant 
estimated errors. 

Classical Wet Assay: 
Method: Acidimetric Titration vs NIST SRM 

Instrument Analysis: 
Method: Inductively Coupled Plasma Spectroscopy (ICP) vs NIST SRM 

The samples was used to determine if agreement between the above assay methods at the confidence 
interval. Both methods were compared and showed agreement within the stated agreement is a of the 
accuracy of this CRM. 

TRACE METALLIC IMPURITIES DETERMINED BY AND IN 
solutions tested for trace metallic impurities by were in an Clean Room. 

An ULPA-Filter is efficient for removal of particles down t o  0.3 

0 AI 
M Sb 

M 
M 
M 

M 
0 

M 
M Cr 
M 
M 

M As 

0.040 
0.01 

<0.0010 
0.007 0 

c 0.000050 
< 0.000040 
<0.0070 
0,00030 

<0.010 
< 0.00050 
0.000030 

< 0.00050 
< 0.00030 
0.080 

checked by 0 

ANALYZED DENSITY 
QA: 

In 

<0.00060 
< 0.00050 
<0.00030 
< 0.000 1 0 
0.00070 

< 0.00060 
c 0.00030 
< 0.00020 
< 0.000050 
<0.030 
< 0.00050 
<0.050 
<0.000060 
<0.00030 

M 

Mn 

M Mo 
M Nd 
0 Ni 
M Nb 
n os 
M Pd 

M R  

<0.0010 
<0.000040 
<0.0030 
< 0.00040 
< 0.020 
< 0 
<0.00020 
<0,050 
<0.000050 

< 0.00050 

<0.00020 

checked by spectral interference 

OF SOLUTION (measured at  1 

M Pr <0.000030 
M <0.00010 
M Rh <0.00010 
M Rb <0.00010 
M Ru 
M Sm 

<0.40 
0 Si <0.020 
M Ag <0.00020 
0 Na <0.090 
M Sr <0.000050 

Ta <0.00070 

sc 

M 
M TI 
M Th 
M 

Sn 
Ti 

M U  

M Yb 
M Y  
M Zn 
M 

< 0.0030 
<0.000030 
<0.00010 
<0.00010 

<0.00050 

<0.0010 
< 0.00020 
<0.00020 
< 0.0001 0 
<0.0040 
0.0035 

<0.00050 

0.000040 

not for s solution standard element 

(over) 

Expires: 
Quality Assurance 

mailto:ivsales@ivstandards.com
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QUALITY STANDARD DOCUMENTATION 

I. 0 IS0 9001 :2000 QMI Registered Quality System (Certificate Number 0101 05) 

Members of IQ Net : Argentina (IRAMI, Australia (QAS), Austria (i)QS), Belgium 
(Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (NKOAA), Columbia WONTECI, 
Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), Hungary (MSZT), Ireland 
(NSAI), Israel (SI), Italy (ClSQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway {NCS), Poland(PCBC1, Portugal 
(APCER), Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 

2. 

3. 

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

1 OCFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licencing of Production and Utilization facilities 
1 OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 
Please contact our Quality Assurance Department for further information and copies of documents pertaining to our 
Quality Standard certifications. 

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

STABILITY I EXPlRATlON DOCUM ENTATION 

Shelf Life - The lennth of time that a properly stored and packaged standard will remain within the 
specified uncertaintv. Shelf life is affected by chemical stability and transpiration issues. 
Inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear wi th 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 2 1 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 j m  filter and in-house procedure 

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

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

BALANCE CAUBRATION 
All balances are checked daily using in-house procedure number 6-IMM-001. The weights used for testing are annually 
compared to Gerhart Scale Corporation's master weights and are traceable t o  the National Institute of Standards and 
Technology (NIST). The NlST Traceability numbers are 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 NET 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 wi th  the procedures outlined by ASTM €77-87 and NlST Monograph 150 using NIST 
Test Nos. and Std Nos.: 769543, 21 7368/769543, 21 7368P14452 ,  176240/F1 4452, 176240.  The in-house 
procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceabl 
t o  NlST Identification Nos. 92564, 11 901 6, 471047 and NIST test report Nos. 81 1/258522, 81 1/2557078, and 
236090. 

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

TEL 1-800-569-6799 INT'L 1-732-901 -1 900 FAX 1-732-901 -1 903 E-MAIL IVtech@ivstandards.com 
-2- 
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I n o r g a n i c  v e n t u r e s  / i v  l a b s  

195 lehigh avenue, suits 4, lakewood, nj 08701 usa 
phone: 800-669-6799 732-901-3900 fax: 732-901-1903 

e-mail: ivsales43ivstandards.com website: www.ivstandards.com 

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

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

DESCRlPTfON OF CRM Custom-Grade 1000 pglmL Silicon in HzO tr. HNOs ti. HF 2.0 

Catalog Number: 

Starting Material: Si02 
Starting Material Purity (O/O): 99.996367 

CGSII-1, CGSII-2, and GGSII-5 
tot Number: W-SI02082 

Certified Density : 1.002 glmL (measured at 22" C) 

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

(r4= mea 
xi = Ind'Mdual r m l s  
n = n u n "  d measuremnts 
18 = The sumnation d att significant es2imdsd ermrs 
(Most c o m n  am the errasfrom instrumrrtal measuremnt, 
weighing, dilution to volum, #Id the flxed triol reported ont he 
Ntm m certificate of Enair)sis.) 

4.0 TliACEA8lttfY TO NfST AND VALUES OBTAINED BY INDEPENDENT METHODS 
0 Troperty of the result of a measurement or the value of a standard whereby It can be related to stated references, usually 
national or international standards, through an unbroken chain of comparisons all having stated uncertainties." (IS0 VIM, 2nd 
ed., 1993, definition 6.10) 
0 This IV product Is Traceable to NIST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account !he SRM uncertainty error and the measurement, weighing and volume dilutlon errors. 

4. t Assay Method #1 3000 f 5 VglrnL (Avg 2 runs) 
ICP Assay N1ST SRM 3150 Lot Number: 991 108 

Gravimetric NIST SRM Lot Number: See Sec. 4.2 
Assay Method #2 I001 pg/mL 

http://ivsales43ivstandards.com
http://www.ivstandards.com
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4.2 

4.3 

4.4 

BALANCE CALl8RAflON - 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 he National 
Institute of Standards and Technology (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - Class 2. 
The NlST test number Is 822/260017-98. All analyticai baiances are calibratsd every 4 monfhs by Eerhart Scale Cop. of 
South Amboy. The balances are calibrated Mth a class 1 andlor dass 2 analytical weight set. These weights are tested 
annually by a NlST / N V W  accredited calibration lab, The NIST test number Is 823280017-98. 

THERMOMETER CALIBRATiON - The thennometers used in the determlnation of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was certified in accordance with the procedures outlined by ASTM E77-87 and NIST 
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 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are 
traceable to NlST IdentiflcaUon Nos. 92564,119016,471047 and NET test report Nos, 811/258522,811/2557078, and 236090. 

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

5.0 TRACE METALLfC IMPURITIES (TNII) DETERMINED BY ICP/MS AND lCP-OES IN pglmL 
Custom-Grade solutions are tested for trace metalfic impurities by Axial ICP-OES and JCP-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% efflcient for the removal of padcles down to 0.3 pm. 

I 0 AI 0.02730 

c M Sb < 0.00113 

L M AS < 0.02264 

- M Ba < 0.02264 

I 0 Be c O.OOO91 

- M 81 0.00091 

- Q B 0.02409 

- M Cd < 0.00679 

- 0 Ca O.OO-I35 

* M Ce < 0.01132 

- M Cs < 0.00068 

- 0 Cr 0.00681 

- M Co < 0.00679 

- 0 cu e 0.00454 
M - Checked by ICP-MS 

- M Dy < 0.01358 

- M Er < 0,01132 

M Eu K 0.00679 

M Gd 0.00226 

M Ga < 0.00226 

- M Ge < 0.01358 

- M Au 0,00679 

- M Hf 0.00453 

- M Ho c 0.00113 

M In 0.02264 

M Ir < 0.01132 

- 0 Fe < 0.00499 

- M La < 0.90113 

M Pb e 0.00679 

- 

- 
- 

0 Li .c 0.oO009 

- M Lu < 0.00091 
- 

- 0 Mg c 0.04991 

M Mn c 0,00906 

0 Hg c 0.04991 

- M Mo e 0.00453 

- M Nd < 0.00453 

Ni 0.01044 

- M Nb < 0.00113 

- 

os 
M Pd < 0.01132 

0 P 0.02269 

M Pt e 0.00453 

- 0 K c 0.00771 

- 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr c 0.00068 

M Re < 0.00226 

M Rh c 0.00226 

I 

I 

- 
M Rb < 0.00226 - 
- M Ru < 0.00453 

- M Srn e 0.00226 

0 sc < 0,00091 

M Se 0.01811 

p si 

- 
- 

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

- M fe c 0.06791 

M Tb < 0.00068 

- M TI e 0,00226 

- 

Th < 0.00226 

M Trn < 0.00091 

M Sn < 0.01132 

- 0 Ti 0.01325 

M W < 0.02264 

c 

- 

- 
0 - M U < 0.00453 

- 0 V < 0.00408 

M Yb 0.00226 

M Y < 0.09055 
- 
- 
M In c 0.04528 

M I f  0.01132 

- 
c 

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

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

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 homogenews. 

8.0 

9.0 
10.0 QUAtfTY STANDARD DOCUMENTATION 

10.1 

t 0.2 

10.3 

10.4 

10.5 

10.6 

IS0 9001:2000 Quality Management System Registration - QMi Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Councll for Accreditation (RVA) 
Entidad Mexicana de Acreditaclon, a.c.(EMA) 
Members of IC2 Net International Certification Network: 
Argentina (IRAM), Australia (QAS), Austria (&IS), Belgium (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQAA), 
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT). Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland PCBC), Portugal (APCER), Singapore (PSB), Slovenia (SlQ), Spain (AENOR), Switzerland (SQS) 
ISO/IE& 17025 - I999 "General Requirements for the Competence of Testlng and Callbration" - Chemical Testing - Accredited A2LA Certificate Number 883.01 

ISOAEC Guide 34 - 2000 "General Requlrements for the Competence of Reference Material Producers" 
Reference Materials Production - Accredited A2U Certificate Number 883.02 

APIA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) (EKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (OANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), ltaiy (SIT) 
(SINAL), Japan (JA8) (JNLA), Republic uf Korea (KOlAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SlNGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and Unlted States (NVUP) (IC60 ES) 

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

4OCFR21 - Nuclear Regulatory Commission - Reporting Defects and Non-Compllance 

Mlt-STD45662A (ObsoletdObserved) 
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11.0 DATE OF CERTIFICATION AND PERjOD 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 specifled uncertainty 
range. Shelf life is tlmfted primarily by transpiration (loss of water from the sdution) and InfrequenUy. by chemical instability. 
Transpiration studies (P-SPO1020) of chemicaify-stable soWons performed at Inorganic Ventures I tV 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 mhimlze transpiratlon and instabilfty, 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 
tosses 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’ recommendavons that solution standards be 
assigned a one-year expiration date. 

Certification Date: February 24,2003 
Expiration Date: caxIz= l i2~35  

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: JoAnn Struthers, QA Administrative 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 2 u r e s  / i v  l a b s  

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

e-mail: ivsaIes@ivstandards.com website: www.ivstandards.com 
phone: 800-669-6799 732-9M-1900 * fax: 732-901-1903 E c e r  t i f  ic a t e of a n a l y s  i s  

CUSTQM-GRADE SOLUTION 1000 pg/rnL Titanium in I .4% HNO, tabs) tr .  HF 
Catalog Number: CGTll -1, CGT'll -2 and CGTll-5 This standard should not be prepared or stored in glass. 

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

Titanium Metal 
9 9.99 9 Yo 
F29114 

CERTIFIED CONCENTRATION: 1010 f 3 pglmt 
The Certified Value is based upon the most precise method used to analyze this CRM. The following equations are used in the 
calculation of the certified value and the uncertainty: 

Certified Value (E} = x 
n 

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

Calculated Value: 1002 pglrni 
Method: Calculated, based on starring material. 

Instrument Analysis: 1010 f 3 pg/rnL (Average of 3 runs) 
Method: Inductively Coupled Piasma Spectroscopy {ICP) vs NlSl SRM 3162a. 

TRACE METALLIC IMPURITIES DETERMINED BY ICP-MS AND ICP-OES IN pglmL: 
Custom-Grade solutions tested for trace metallic impurities by ICP-MS were analyzed in BFI ULPA-Fiilteted Clean Room. 
An ULPA-Fitter is  993985% efficient for the removal of particles down to  0.3 pm. 

- 0 AI 
- M Sb 
- M As - M Ba - M Be 
M Bi 

- M Cd 
c 0 Ca 
- M Ce - M Cs 
E Cr - M Co 

- 
9 s  

- 0 cu 

<0.010 
< 0.000050 
€0.0010 
~0.0010 
< 0.000050 
< 0.000040 
<0.050 
< 0.00030 
40.010 
< 0.OM)tio 
<0.000030 
<0,00050 

<0.00030 
<0.040 

M Dv 
- M Er 
- M Eu - M Gd 

- M Ga 
b M Ge 
- M Au - M Hi 
- M Ha - 0 In 
M Ir 
0 Fe 
- M La 

c - 
!!4m 

€0.00060 
< 0.00050 
<0.00030 
<0.00010 
<0.00010 
< 0.00060 
< 0.00030 
<0.00020 
<o.ooootio 
< 0.020 
C0.00050 
<o.o1o 
< 0.000050 

<0.00030 

<0.0010 
< 0 I 000040 
< 0.020 
0.0020 

<0.050 
<0.00020 
c 0.00020 
< 0.060 
< 0.000060 

<0.00050 

<0.00020 
0-23 

<0.000030 
< 0.000 7 0 
< 0.0001 0 
< 0.0001 0 
<0.00020 
<0.00010 

< 0.0020 
<0.40 
<0.010 
< 0.00020 

0.12 
< 0.000060 

< 0.00070 

<O.OOJO 
<0.000030 
c 0.0001 0 
co.ooolo 
<o.o0oo4o 
<0.00050 

<0.0010 
<Q.00020 
<0.00020 
<0.00010 
<0,0040 

0.1 9 
< 0.000 50 

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

ANALYZED DENSITY OF SOLUTION (measured at 2Z'Cc): 1.01 1 g/mL 
QA: K L RN.OIOM)~DI 

fover) 

Quality Assurance Manager Exvires: 

mailto:ivsaIes@ivstandards.com
http://www.ivstandards.com
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QUALITY STANDARD DQCU MENTATIQN 

1. IS0 9001 :2000 QMI Registered Quality System {Certificate Number 0101 05) 

Members of IQ Net : Argentina (LRAMI, Australia (QAS), Austria ( h S l ,  Belgium 
(Avinterl , Brazil (FCAV), Canada (QMI], Hong Kong (HKQAA), Columbia (ICONTEC), Czech 
Repubfic (COS}, Denmark (DSI, Finland (SFS), France (AFAQ), Germany (DQSI, Greece fELOT1, Hungary {MSZT), Ireland UW" 
Israel (Sli), Italy (ClSQ), Japan (JQA), Korea WSA-QA), Netherlands IKEMA), Norway INCS), Poland(PCBC), Portugal (APCER), 
Singapore (PSBl, Slovenia (SIQ), Spain (AENORI, Switzeriand (SQS) 

2. 

3. 

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

1 UCFR50 Appendix €3 - 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 Department for further information and copies of documents pertaining to  our 
Quality Standard certifications. 

4. MIL- STD-45 66 2 A 
5 .  
6. 

STABIUTYI EXPIRATION DOCUMENTATION 

Shelf Life - The length of t ime that a properly stored and packalsed standard will remain within the 
Zec i f ied  uncertainty. Shelf life is affected by chemical stability and transpiration issues. 
inorganic Ventures' Standard Solutions are chemically stable indefinitely. Transpiration loss 
is linear with time and limits the time a standard can be used with confidence. The smaller 
the bottte 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. 

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

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

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

-WARE CALtBRATlON 
In-house procedure 3-QC-002 is used to calibrate ai! Class A Glassware used in the manufacture and quality control of 
Custom Grade Standards. 

BALANCE CALIBRAWON 
All balances are checked daily using in-house procedure number 6-IMM-001.  The weights used for testing are annually 
compared t o  Gerhart Scale Corporation's master weights and are traceable t o  the National Institute of Standards and 
Technology (NIST). The NlST Traceability numbers are 4283598 and 464678. The N E T  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 NIST / NVLAP accredited calibration lab. 
The NlST test number is 822/260017-8. 

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 N1ST Monograph 150 using NET 
Test NOS. and Std Nos.: 769543, 21 7368/769543, 21 7368P14452, 176240/P34452, 7 76240. The in-house 
procedure No. is 2-QC-001 .Thermometers which are not calibrated vs standard thermometer No. 903-2680 are traceable 
to NIST Identification Nos. 92564, 119016, 471047 and NET test report Nos, 81 1/258522, 81 1/2557078, and 
236090. 

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

TEL 1-800-569-6799 INT'L 1-732-901 -3 900 FAX 1-732-901 -1 903 E-MAIL IVtech@ivstandar'ds.com 

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

195 lehigh avenue, suile 4, lakewod, nj 087M usa 

e-mait: ivsates@ivstandards,com webgte: www.ivstandards.com 
phone: 800-669-6799 * 732-901-1900 fax: 732-901 -1903 

cer t i f i ca te  of a n a l y s i s  
Inorganic Venbres I N Labs is an IS0 Quide 34-2000 Certiifid Reference Material (CRM) Manufacturer; 
CwtHicate #883-02. The certificate is designed and the certified value(s) and uncerfainty(les) are 
determined in accordance wkh IS0 Guide 31-2000 (Reference Matedials .. Contents of cemcates and label(s), 
IS0 Guide 34-2000 'WdRy System Guidehes br the fkduc&m ' of Reference Mate&&, " and ISQ Guide 35-1989 

"Certification of Reference Materials - General and Statisical Principles. " 

DESCRlPTION OF CRM Custom-Grade 1000 pglml Strontium in 0.1% (abs) HNCb 

CERTIFiED VALUES AND UNCERTAiNTIES 

Certified Concentration: 

Certified Density: 

998 f 2 g@ml 

1 .QOO glmt {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 ( a )  = CX,  

uncertainty (il =a 
It 

W" 

ove assay methods at the 95% 
uncertainties. This agreement is 8 

The Independent samples t-test was used to de 
conWenw interval. Both methods were m p a  
mRrmation of the accuracy of this CRM. 

TRACEABILITY TO NIST AN 
- 'Property of the result of a rneasu 
national or international standards, through an unbroken chain of comparisons dl having stated uncerblnties." (IS0 VIM, 2nd sd. ,  
1993, definition 6.10) 

reported, taking Into account the SRM uncertainty error and the measurement, wefghing and volume dilution errors. 

EPENDENT METHODS 

This IV product is Traceable to NlST via direct comparison to NlST S R M .  The uncertainties for each certlfled value are 

4.1 Assay MethodM 998 f 2 p g h L  
EDTA NlST SRM 928 Lot Number: 880710 

ICP Assay NET SRM 3153a Lot Number: 990306 
Method j002 & 8 yglrnL 

http://www.ivstandards.com


010500 
4.2 

4.3 

4.4 

BALANCE CAUBRATION All balances are checked daily using In-house procedure number 6-IMtvI-W. The weights used 
for testing are annually compared to Gerhart Scale Corporatlan's master wights and are traceable to the National tnstltute of 
Standards and Techndogy (NIST). The NlST Traceability numbers are 692476 - Class 1 and 692476A - CtaSs 2. The NET 
test number is 822/2W17-98. All analytical balances are calibrated every 4 months by m a r t  Scale Corp. of South 
Amboy. The balances are calibrated with a dass 1 andlor class 2 anatytical weight set. These weights are tested annually by 
a HlST I NVLAP accredited calibration lab. The NlST test number is 8221260027-98. 

THERMOMETER CALIBRATION - The thermometers used in the determination of the final densities are calibrated vs standard 
thenometer 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 Nw.: 709543,217368/769543,217368/P~4452,176240/P14452,176240. The 
in-house procedure No. Is 2-QC-001 .Thermometers which are not wlfbrated vs standard thermometer No. 903-2680 are 
baceaMe to NlSf Identification Nos. 92564,119016,471047 and NET test report Nos. 813/258522,811/2557078, and 236090. 

e 

GLASSWARE CALlBRATlON In-house procedure 3-QCd02 is used to calibrate ail Class A Glassware used in the 
manufacture and quality control of Custom Grade Standards. 

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

- 0 A! o.Qo090 

M Sb 0.00050 

9 As < 0.00500 

- Ba 0.04001 

0 Be o.oQoo9 

0 0.00060 

!d Cd < 0.00300 

Q Ca 0.03600 

M Ce < 0.00500 

- M (3 < 0.00030 

Q (3 o.ow80 
M < 0.00300 

Q CU < 0.00140 

M BI e 0.00040 

M * Checked by ICP-MS 

M Pr < 0.00030 

!!4 Re < 0.00100 

9 Rh < 0.00600 

1 Rb 

52 Ru ' 0.00300 
M < 0.001M) 

M sc < 0,01000 

0 Se ' 0.05000 

P si 0.00056 

M 0,00200 

Na 0.00520 
s Sr 

n s  
!!!! Ta < 0.00700 

n - Not Checked For 

0 Te 0.10000 

!!4 TI 0.00100 

!A! Th 0.00100 

b! Tb 0.00030 

!!!! ' 0.00040 

!!!! Sn 0.00500 

Y Ti 0.05001 

M w 0.01000 e M tl < 0.00200 
- 

M v < 0.00200 

M Yb < 0.00100 

Y Zn 0.02000 

0 y ' 0.00004 

@ a ' 0.00500 
s - Solution Standard Element 

6.0 INTENDED USE 
For the callbration of analytical instruments induding but not limjted to the following: 
ICP-MS, ICP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
For the preparation of "Wrklng reference samples" 
For Interference studies and &e d e t m i n a h  of correction coefficients 
For detecthn iimlt and llnearlty studies 
Far additional intended uses, contact IV Technical Staff 

7,O INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Starage & Handllng - Keeptlghtfy sealedwhen not in me. Stwe cnd use at P f 4°C. Dcr rot pipet from container. Do nd return 
pwtions mmveci for pipetting b contahr. 
Atuntc Might; Valence; Cowdination Number; Chemlcal Fum in Solution - 87.62; +2; 8; S%(l-kOb+2 
Chemlcd Compatibility - Soluble in Ha, and H W .  Avoid HSO,, HFand neutral to basic media Stabkwith most mtals and 
lnorganlc anians fordng hd&b silicate, carbarate, hydroxide, oxide, fkroride, suffitq oxalate, chmte, am-iate and tmgstate 
in nelltral aqueclus M i a .  
St&iiity - 2-100 levels stable for rmnths in 1% HNO, / LOPE cantab.  1-10,ooO ppm Sokrtiors cherricalky stable fw years in 

Sr Containing Sanples (Pm d o n  and Solution) -Metal (Best dissdved in diluted HNO, 1: Qres (CatMmte fush m PP 
follarved 4, HCI dissdution); &gmk Malices (Dy ash end dissolution in d i e  Nci). 
Atanlc Spectroscopic hformatian (1CPUES ExLs am g b n  as radtalla#al a view): 

la-wmaL 
tCfW€S 407.771 nm 0.0a39/QODW$HmL 1 
lCPOES 421.552nm 0.0008/~00004 mL 1 bn W, 
lCPOES 460,733 nm 0.07 / 0.003 pgi 
ICPMS 88 m u  1200ppt 

1 -3 .S%HvCxI@ E cmtahsr. 

-underlined indicates severe at = ccmcs.) 

2 7  atom ce 
n/a 71&f60, fwf, i76LU2 06w2 
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8.0 

9.0 

10,O QUALITY STANDARD DUCUMENTATlON 

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

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

10,l IS0 9001:2000 Quality Management System Registration - QMl Certificate Number 010105 
Recog nlzed by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accredltation (RVA) 
Entidad Mexicana de Acreditauon, a.c.(EMA) 
Members of IQ Net International Certfiatlon Network: 
Argentina (IRAM), Australia (QAS), Austria (8QS), Belglum (Avinter) , Brazil (FCAV), Canada (QMI), Hong Kong (HKQPA), 
Columbia {ICONTEC), Czech Republic (CQS), Denmark (OS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), treland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER), Singapore (PSB), Slaven4a (SIQ), Spain (AENOR), Switzerland (SQS) 

10.2 lSOflEC 17025 4 1999 "General Requlrements for the Competence of Testing and Calibration" - Chemical Testing -Accredited AZU Certificate Number 883.01 

10.3 ISOllEC Guide 34 = 2000 "General Requlrements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited A2l.A Certificate Number 883.02 
A2LA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (BmwA), Belgium (BELTEST) @KO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(MO), Denmark (DANAK), Finland (FINAS), France (CUFRAC), Germany (DAR), Hong Kong (HWS, Ireland (NAB), Italy (S1T) 
(SINAL), Japan (JAB) (JNLA). Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), N m y  (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States {NVLAP) (iCB0 ES) 

10.4 fOCFR50 Appendix B - Nuclear Regulatory Commisslon - Domestic Licensing of Production and Utilizatlan Facilities 

10.5 lOCFRZ1 - Nuclear Regulatory Commission - Reporting Defects and Non-Cornpllance 

't'I-0 DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

11.1 CV Shelf Llfe - The period of time during which the concentration of the analyte(s) In a properly packaged, unopened, and 
unwed standard stwed under environmentally controlled and mmitwed conditions will remain wimln the specified uncertainty 
range. Shelf life is llmlted primarlly by transpiration (toss of water from the solution) and Infrequently, by chemical instability. 
Transpiration studies (PSPOf020) of chemically-stable solutions performed at lnorgsnic Ventures / IV Labs indicate a CRM 
shelf-life of four years for sotutions packaged in 50O-mL low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and instability, the shelf life can be extended past this limit. 

41.2 Explration Date -The date after which a CRM should not be used, Routine laboratwy 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' recommwdations that sdution standards be 
assigned a one-year expiration date. 

Certification Date: October 3 f ,  2002 

Expiration Date: 
0 1  : 2 @ g  
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12.0 NAMES AND SIGNATURES OF CERTIFYING OFFlCERS 

Certfficate Prepared By: Debbie Newman, QA Administrator 

Certificate Approved BY: t(atalh Le, QC Supervisor 

Certifying Miter: Paul Gaines, Chemist, Senior Tedrnical Director 
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L n o r g a n l 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 732-901-1900 fax: 732-901-1903 

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

cer t i f  ica te o f a n a  l y s i s  
+I .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

certificate #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 pghnt, Tin in HzO tr. HNO3 tr. HF 2.0 

Catalog Number: 

Starting Material: Sn Shot 
Starting Material Purity (%): 99.999438 
Starting Material Lot Nu ~ 1 2 ~ 2 3  
Matrix: 

CGSNW, CGSNI-2, and CGSNI-5 
Lot Number: X-SNOI I 4  5 

H20 tr. WN03 tr. HF 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Concentration; 995 f 2 pglmL 

Certified Density: 0.998 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: 
oertified Value Q =  g& 

Uncertainty (k) = ~ K w s ~ H ~ ~  

a= mill 

n = nuwber of tmawrervents 
dS = The wrrrmtian d all significant estirmted errors. 
(Mast c o m n  are the errasfrorninstrumrrtal mmremnt, 
weighing, dilution to volum, a d  the fixed erru reported ont he 
N1ST SFaVl certificate of aatyds.) 

n xI = indkidual resu#s 

0'" 

L l  "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) 
fl This 1V product is Traceable to NlST via direct comparison to NlST SRMs. The uncertainties for each certified value are 
reported, taking into account the SRM uncertainty error and the measurement, weighing and volume dilution errors. 

4.1 Assay Method #l 995 f 2 pglmt (Avg 2 runs) 
ICP Assay NlST SRM 3161a Lot Number: 993107 

Assay Method #2 998 pglmL 
Gravimetric NET SRM Lot Number: See Sec. 4.2 

mailto:ivsales@ivstandards.com
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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 National 
Institute of Standards and Technology (NIST). The NET Treceability numbers are 692476 - Class 1 and 692476A -Class 2. 
The NlST test number is 822126001 7-98. All analytical balances are calibrated every 4 months by Cethart Scale Corp. of 
South Amboy. The balances are calibrated with a class 1 and/or dass 2 analytical weight set. These weights are tested 
annually by a NlST / NVLAP accredited calibration lab. The NlST test number is 8221260017-98. 

THERMOMETER CAlIBRATION - The thermometers used in the detemination 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, 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, 471 047 and NIST test report Nos. 81 11258522, 81 1/2557078, and 236090. 

0 

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

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED 8 Y  ICPIMS AND ICP-OES IN VghL 
Custom-Grade solutions are tested for trace metallic impurities by Axial 1CP-OES and ICP-MS. The result from the most sensitive 
method for each element, is reported below, 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 dawn to 0-3 vm. 

- 0 AI 0.00050 

- 0 Sb < 0.01000 

!!d As 0.02009 

0 < 0.00070 

M Be < 0.00100 

0 €4 < 0.01200 

- 0 Cd 0.00009 

k! Bi 0.00080 

- 0 Ca 0.00150 

!k! Ce 0.01004 

!!! CS 0.00060 

!h!! < 0.01004 

0 c o  0.00200 

M 0.01205 
M - Checked by ICP-MS 

M DY < 0.01205 

M Er < 0.01004 

An fu < 0.00603 

An Gd < 0.00201 

M Ga 0.00201 

M Ge < 0.01205 

!!! Au 0.00603 

k! Hf < 0.00402 

c M Ho < o.ooi00 
M In 0.02009 

b!! Ir < 0.01004 

- 0 f e  < o.ooiiu 

M La < 0.00100 

- M Pb 0.00593 
0 - Checked by ICP-OES 

s Li < 0,00002 

&! LU 0.00080 

0 Mg 0.00003 

M Mn < 0.00804 

5! Hg 0.01500 

&! Mo < 0.00402 

M Nd < 0.00402 

Q Ni < 0,01000 

M Nb < 0,00100 

os 
b!! Pd 0.01004 

9 P < 0.00500 

M < 0.00402 

I 0 K 0.00200 
i - Spectral Interference 

hn Pr < 0.00060 

M Re < 0.00201 

!!!I Rh < 0.00201 

M Rb 0.00201 

!Y! Ru < 0.00402 

M Sm 0.00201 

M sc < 0.02009 

b? Se < 0.01607 

0 si 0.00340 

!d Ag 0.00402 

Q Na 0.00010 

M .s' 0.00100 

L n S  

M Ta 0.01406 
n - Not Checked For 

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

!!!I Yb < 0.00201 

L M y 0.08035 

!!f! Zn 0.04017 

!!t! Zr 0.01004 
s - Solution Standard Element 



7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 
Stcwrrgr: 8 Handing - Keeptightly sealedmhen not in use. Stora End use at P 5 4 s .  Do rot pipd from corteiner. Do nd return 
portions removEld fw p w i n g  to codainer. 
Mcrnic W g N  Valence; Cmnfndim N h ;  Chmlcal Form in %Mian - 118.710; +4; 4,5,6,7,$ Sn(OHf,F," 
Chernieal CampiatibilCty- Sotubfe in HCI anddiluts HF I HNO,. Awid neutral to bsic media. Unstable at p le\Eelsvrrithm&tals 
thd w l d  pull F- m y .  0 .e. Do nat mix with Alkaline or Rare Earths OT high levels of tmnsition elements mles they we 
fllrorinated.) Sable with most inorganic anims praMed it is in the chemical knn StrrVKl above. 
StabiHy- 2-1 00 ppb levels siable [abne or mixed with all other mdalstt-st are ti c a m  w&le levets) as the Sr@l-lJF:' for I year 
in 1 % HNO, / LDPE cwtainer. 1-1 0,000 ppm single element solutions =the sn(OH#:- chemically SfZJbfe for years in 25% HNO, 
/trace HF in a LDPE container. 
Sn Conta'ni SamQieps @-qxtration and Soldim) - MeCal (SolLbie In HF /tiNO! or HCI), hides  - Sn3 (sdubIe in HCI) SnO, 
-wry resiSta#o all acids induding HF[FuslonMh equal parts of NerLCO, End S. It is then sbltble in water cr dilute adds ah the 
thiastamate.); Aloys (Treat first 0.1 g viith I O  mL cox. HSQ, to boiling inti the alloy disMegrdes am4 nearfy all of fha sulfuric 
acid is mpelled. Then acld 100 mL 0, free M e r  and 50 mL uf corn HCI or trans& to 8 plastic container and add I mt HF in 
either cast? wrming gertly to brirg about solition.) Orpnic Matriceswolwtility md precipitation of the insoluble stmnic oxjde are 
problems. CansuMion afthe l&xatweshould be made fir individualmatrices I Sn oompourds.) 
A t d c  Spocimsmpic kdtum#irn (ICPOES D.Lw aregiven a3 @iallaxial v i m ) :  

ICP-OES 242.949nm 0.1 10.01 pghL 1 atom W, Mo,Rh ,Ta, Go 
ICP-MS 120amu 5 @t nla M' '"Te, 4 w R ~ 4 ( 0 ,  4*Pd4c0 

lnrberfiwencles funderlined indicates w e r e  d &ncs.) 

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

8.0 

9.0 
10.0 QUALITY STANDARD DOCUMENTATION 

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

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

10.1 IS0 9001:2000 Quality Management System Registration - QM1 Certificate Number 010105 
Recognized by: 
Registrar Accreditation Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Councif 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) , Brazil (FCAV), Canada (QMI), Hong Kong ( H K W ) ,  
Columbia (ICONTEC), Czech Republic (CQS), Denmark (DS), Finland (SFS), France (AFAQ), Germany (DQS), Greece (ELOT), 
Hungary (MSZT), Ireland (NSAI), Israel (SII), Italy (CISQ), Japan (JQA), Korea (KSA-QA), Netherlands (KEMA), Norway (NCS), 
Poland(PCBC), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing -Accredited A2tA Certlficate Number 883.01 

10.3 ISOllEC Guide 34 - 2000 "General Requirements for the Competence of Reference Material Producers" - Reference Materials Production - Accredited AZLA Certificate Number 883.02 
A2lA Mutual Recognition Agreement Partners: 
Australia (NATA), Austria (8rnwA), Belgium (BELTEST) (BKO-OBE), Canada (SCC), Chinese Taipei (CNLA), Czech Republic 
(NAO), Denmark (DANAK), Finland (FINAS), France (COFRAC), Germany (DAR), Hong Kong (HKAS, Ireland (NAB), Italy (SIT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOIAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGIAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

90.4 10CFR50 Appendix B - Nuclear Regulatory Commission - Domestic Licensing of Production and Utilization Facillties 

10.2 ISOIIEC 47025 - 1999 "General akquirements for the Competence of Testing and Calibration" 

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

10.6 MIL-STD-45662A (Obsoletelobserved) 
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14 .O DATE OF CERTIFICATION AND PERIOD OF VALIDITY 

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

11.2 Expiration Date - The date after which a CRM shou4d 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 / IV Labs concurs with state and federal regulatory agencies' recommendations that solution standards be 
assigned a one-year expiration date. 

, 

Certification Date: February 1 1, 2004 
Expiration Date: 

12.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 

Certificate Prepared By: JoAnn Struthers, QA Administrative Assistant 

Katelin Le, QC Manager w- - L  Certificate Approved By: 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 



i i n o r g a n j c  v e n t u r e s  i iiv 
195 lehlgh avenue, suite 4, lakewood, nj 08701 usa 

phone: 800-669-6799 732-901-1900 fax: 732-9Qt-1903 
e-mail: ivsales6ivstandards.com website: www.ivstandards.com 

cer t i f i ca te  of analysr 's  
1 .O Inorganic Ventures I IV Labs is an IS0 Guide 34-2000 Certified Reference Material (CRM) Manufacturer: 

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

2.0 DESCRlPTlON OF CRM Custom-Grade 1000 pglmt Bismuth In 3.5% (abs) HNO3 

Certified Concentration: 1002 -f 4 @mL 

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 certif~ed value and the uncertainty: 
Wtifted Value 0 = 

Uncertainty (3 =-E 

crQ= m 

n = rwrber d mawremnts 
5s = The w m i o n  d all significarrt estirrrtted errurs 
(Most c m n  are the errusfrom instrumntal masurerrent, 
welgldng, dilution to volum, axi the fixed wra' reported on t he 
NlST SFlM cettlficate of aatysis.) 

n XI = individual ~GSJRS 

o-ora 

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

4.1 assay Method #I 1002 f 4 pglml (Avg 2 runs) 
ICP Assay NlST SRM 3106 Lot Number; 991212 

Assay Method #2 I002 pglrnL 
Gravimetric NIST SRM Cot Number: See Sec. 4.2 

http://ivsales6ivstandards.com
http://www.ivstandards.com
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4.2 BALANCE CALIBRATION - All balances are checked daily using in-house prmdure number 6-1MM-001. The weights 

used for testing are annually compared to Gehart Scale Corporatlon's master weights and are traceable to the Natlonal 
institute of Standards and Technology (N1STf. The NIST Traceabf#ty numbers are 692476 - Class 1 and 6924'7614 - Class 2. 
The NIST test number is 822/260017-98. Ail analytical balances are calibrated every 4 months by Gerhari Scale Gorp. of 
South Amboy. The balances are calibrated with a class 1 and/or class 2 analytical weight set. These weights are tested 
annually by a NIST / NVtAP accredited callbration lab. The NlST test number is 8221260017-98. 

4.3 THERMOMETER CALIBRATION - The thermometers used in the determlnatlon of the final densities are calibrated vs standard 
thermometer No. 903-2680 which was cert[fied in accordance with the procedures outlined by ASTM €77-87 and NlST 
Monograph 150 using NIST Test Nos. and Std Nos.: 769543,2173fj8n69543,2173681P14452,176240/P14452,176240. The 
In-house procedure No. Is 2-QC-001 .Thermmters which are not malibrated vs standard thermometer No. 903-2680 are 
traceable to NET fdentiflcatlon Nos. 92564,119O16,471047 and NlST test report Nos. 8111258522,81112557078, and 236090. 

4.4 GLASSWARE CALl8RATiON - 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 1MPURlTIES (TMI) DETERMINED BY ICPlMS AND ICP-OES IN vglmL 
Cuslom-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, I$ 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. 

c 0 AI 0.00012 

M Sb 0.00100 - 
- M As < 0.02003 

- M Ba c 0.02003 

- M Be < 0.00100 

2 E31 

- M 8 < 0.14018 

9 Cd 0.00017 

- 0 Ca 0.00245 

- M Ce < 0.01001 

- M Cs < 0.00060 

1 0 Cr 0.00020 

M Co < 0.00605 

0 Cu 0.00014 

M Checked by ICP-MS 

- 

L M Dy < 0.01202 

- M Er < 0.01001 

M Eu < 0.00601 

M Gd < 0.00200 

- M Ga < 0.00200 

- M Ge < 0.01202 

d M Au 0,00605 

- 

- M Hf 0.00401 

- M Ho < O.OO?OO 

0 In 0.00105 

I M tr < 0.01001 

- 0 Fe 0.00014 

- 

- M La < 0.00100 

- 0 Pb .0.00135 

0 Li < 0.00002 

I M Lu c 0.00080 

0 Mg 0.00070 

I 0 Mn c 0.00020 

- 0 Hg < 0.01500 

- M Mo e 0.0040'1 

M Nd 0.00401 

M Ni < 0.01602 

- M Nb C 0.00100 

- 

- 
- 

- n os 
0 Pd < 0.0~00 

- 0 P 0.01000 

- 

- M Pt < 0.00401 

0 K 0.00039 
c 

0 - Checked by ICP-OES i - Spectral Interference 

M Pr < 0.00060 - 
- M Re c 0.00200 

M Rh C 0.00200 

I M Rb < 0.00200 

- M Ru < 0.00401 

- M Sin e 0.00200 

- M Sc c 0.02003 

M Se < 0.01602 

0 SI 0,00105 

- M Ag < 0.0040t 

0 Na 0.00240 

M Sr 0.00100 

- 0 S < 0.03000 

M Ta 0.01402 
n - Not Checked For 

- 

- 
- 

- 
- 

c 

6.0 INTENDED USE 
For the calibration of analytical Instruments including but not limited to the following: 
ICP-MS, 1CP-OES, FAAS, GFAA, XRF, and DCP 
For the validation of analytical methods 
FM the preparation of "working reference samples" 
For interference studies and the determlnadon of correction coeffidenb 
For detection limit and llnearlty studies 
For additional intended uses, contact IV Technical Staff 

- M Te c 0.06008 

c M Tb 0.00060 

- M TI 0.00200 

- M Th c: 0.00200 

- M Trn 0.00080 

- M Sn e 0.01001 

- M Ti e 0.10013 

d M W 0.02003 

M U C: 0.00401 - 
c M V c 0.00401 

- M Yb c 0.00200 

A M Y e 0.08011 

c 0 Zn 0.00008 

- M Zr 0.01001 

s - Solution Standard Element 



010509 
7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

ICP-OES 306.772 nm 0.08 IO.01 pghL I dom Th,U,Lr,Hf, Fe 
ICP-OES 222.825 nm Q.1 (OD2 pght 1 atom Cr, Hf, Ce, OS 
ICP-MS 209 arnu 2 ppt nla Mi iWICO 

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

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

10.0 QUALITY STANDARD DOCUMENTATION 

t0.1 IS0 9001:2OffO Quatity Management System Registration - QMI Certificate Number 010105 
Recognized by: 
Registrar Accreditatlon Board (ANSI-RAB) 
Standards Council of Canada (SCC) 
Dutch Council for Accreditation (RVA) 
Entidad Mexicana de Acredltacim, a.c.(EMA) 
Members of IQ Net Internat[onal Certification Network: 
Argentina (IRAM), Australla (QAS), Austria (&IS), 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(PC8C), Portugal (APCER Singapore (PSB), Slovenia (SIQ), Spain (AENOR), Switzerland (SQS) 

- Chemical Testing - Accredited AZCA Certificate Number 883.01 

90.3 lSOllEC 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), Belgium (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 (StT) 
(SINAL), Japan (JAB) (JNLA), Republic of Korea (KOLAS), The Netherlands (RvA), New Zealand (IANZ), Norway (NA), 
Portugal (IPQ), Singapore (SAC-SINGLAS), Spain (ENAC), Sweden (SWEDAC), Switzerland (SAS), United Kingdom (UKAS) 
and United States (NVLAP) (ICBO ES) 

40.4 I OCFR50 Appendix 6 - Nuclear Regulatory Commtssion - Domestic Llcenslng of Production and Utillzatlon Facilities 

10.2 ISOltEC '!7025 - 1999 "General kequirements for the Competence of Testing and Calibration" 

10.5 4OCFRPI - Nuclear Regulatory Commission - Reporting Defects and Non-Compliance 

10,6 MltSTD45662A (Obsolete10bsetved) 
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'l I .O DATE OF CERTIFICATION AN5 PERIOD OF VALlDlTY 

11.1 N Shelf Life - The period of time during which the concentration of the analyte(s) In a properly packaged, unopened, and 
unused standard stored under environmentally controlled and monitored conditions will remain within the specified uncertainty 
range. Shelf ilfe is tlmited primarily by transpiration (loss of water from the solution) and infrequently, by chemicai instability. 
Transpiration studies (P-SPOIO20) of chemically-stable solutlons performed at Inorganic Ventures I IV Labs indicate a CRM 
shelf-life of four years for solutions packaged in 500-ml low density polyethylene bottles. When stored under special conditions 
that minimize transpiration and Instability, the shelf life can be extended past thh 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 ljrnit its useful life. 
Inorganic Ventures I IV Labs concurs with state and federal regulatory agencies' recornmendatlons that solution standards be 
assigned a one-year expiration date. 

Certification Date: March 2812003 
Expiration Date: 

42.0 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: J o h n  Struthers, QA Administrative Assistant 

Certlflcate Approved By: Katalin Le, QC Supervisor 

Certifying Officer: Paul Gaines, Chemist, Senior Technical Director 
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010512 Sodium car bunate, ACS primary standard, !@.%-1u&05"!0 (dried basis) 

Stock Number: 33377 
Lot Number: L06M33 

Analysis 

Test Limits Resuits 

Assay (dried basis) 
Insoluble 
Loss on heating (285OC) 
Chloride 
Nitrogen compounds 
Phosphate 
Silica 
Sulfur compurlds 
N H4 OH precipitate 
Potassium 
Calcium 
Magnesium 
Heavy iiietals (as Pb) 

TraGeable to NIST? Yes 

Certified by: 

Quality Control: 

A Mn.m Maithey Company 



1001 West Saint Paul Avenue 
Milwaukee, WI 53233 USA 

Tel.: 800-558-91 60 (41 4) 273-3850 
Fax: 800-962-9591 (414) 273-4979 

010513 

Certificate of Analysis 
e-mail: aldrich@sial.com 

SOUTHWEST RESEARCH INST PO NBR: 1306863 
DANNY RAMIREZ 
6220 CULEBRA RD 
SAN ANTONIO TX 78238 

PRODUCT NUMBER: 236527-5006 LOT NUMBER: 15308EI 

PRODUCT NAME: SODIUM HYDROGENCARBONATE, 99.7+%1 
A.C.S. REAGENT 

FORMULA : NAHC03 FORMULA WEIGHT: 84.01 

APPEARANCE 

TITRATION 

ICP ASSAY 

INSOLUBLE MATTER 

@ CALCIUM 

CHLORIDE 

IRON 

HEAVY METALS 

POTASS IUM 

MAGNESIUM 

AMMONIUM 

PHOSPHATE 

CALCIUM, MAGNESIUM & 
R203 PRECIPITATE 

WHITE POWDER 

100.3 % (WITH HCL) 

CONFIRMS SODIUM COMPONENT 

0.001% * 
0.0050% 

0.0014% * 
< 0.0001% * 
c5PPM (AS PB) * 
<0.0020 % * 
0.00025% 

<5PPM * 
<0.001% * 
0.016% * 

CONTINUED ON NEXT PAGE 
ALDRICH CHEMICAL COMPANY 
DAVID SWESSEL 
JANUARY 5, 2001 

Sigma-Aldrich, Inc. warrants that its products conform to the information contained 
in this and other Sigma-Aldrich publications. Purchaser must determine the 
suitability of the product(s) for their particular use. Additional terms and conditions 
may apply. Please see reverse side of the invoice or packing slip. 
Aldrich brand products are sold exclusively through Sigma-Aldrich, Inc. 

Organics and Inorganics for Chemical Synthesis. 

We are Committed to the Success-of our Customers through Science, Technology and Service. 

mailto:aldrich@sial.com
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Sodium car bonorte, ACS primary standard, %tYs-10u.0S0/o (dried basis) 

Stock Number: 33377 
Lot Number: L06M34 

Analysis 

Test Limits Results 

Assay (dried basis) 
Insoluble 
Loss on heating (ZSS'C) 
Chloride 
Nitrogen compounds 
Phosphate 
Silica 
Sulfur compouiids 
NH40H precipitate 
Potassium 
Calcium 
Magnesium 
Heavy iiietals (as Pb) 

Iron 

99.95 - 1flo.05 Oh 
0.01 YO tnax 
1.0 9'0 inax 
0.001 941 max 
0.001 % m a  
0.001 96max 
0,005 YO inax 
0.003 Yo nlzl~ 
0.01 Yomas 
0.005 o/'b max 
0.02 ?6 mrzs 
0.004 o/b max 
0.0005 % max 

Traceable to NIST? Yes 

Certified by: 

Quality Control: 

AlfaAesar' [S) 
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Descrbtion: 1000 mg/L Fluoride 

, . I :  .-: , 2 ;L 4. '.> :+ ::; +- 

Q? zj r? .<; 
ti .z 7- 

1 i ;  r = r  _ _  

This ~s~~ @certified refwence material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography hstrummtatim. It can be 

Certified Value: 998 mg/L i f ! !  

L>j 5 ;;: ;.--; ;_i 

p ;= .L ir;. 7.::. 

; lo g 
i 6yJ E a%\ g 3 
ul p iz, io -- F y i.,. 
$ .; p i 13 
rz/; : 

! t id 
* I =& 

employed in USEPA, ASTM and other methods relevmt to the certified properties listed below. 
j i i i <;> 

*-.._, i 

KC< i-I i *p+o--' 
U~certaioty Associated with Measurement: +/- 3.0 mgl 
certified Value is Traceable to: 

The CRM is prepared gmvjmetrically wing high purity Sodium Fluoride Ld# M44142 . The 
aIl&%k. 
Refer to side 2 for details of memaremeat uncertainties. 

MST SRM 3 183 

certified,vahe listed is the average of values obtained by classical wet assay and Ion Chromatography 

Classical Wet Assay: 997 mg/L . .  

f-!-j 

i i l ;  . .  . . i i  

Metbod: Potentiometric using Fluoride combination electrode 

hstrumentation Analysis By Ion Chromatography:999 mg/L 

Uncertified Properties: 

Trace Iodc Impurities fa the Actusf Soiution via IC Analysis: 

Br €0.2 NO3 4 . 2  
c1 4 0  PO4 4 
NO2 4 . 2  SO4 4 . 5  

Balances are calibrated regularly with weight sets traceable to NIST #32856, #32857 and others 
This CRM is guaranteed stable to +/-OS% of the certified concentration inclusive ofuncwbhty 
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 

Q 2000 SPEX CertiPrep, Inc. 



This Certified Reference Material has been pnparcd and certified under an 60 900 1 system cons istcnt with the fallowhg 
guides: 
Guide To The Expression Of Uncertainty h Measurement 1995 
EURACHEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials;, general and statistical principles 
IS0 Guide 3 1: Cantents of certificates of reference materials 
NET Technical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the compctence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications are proprietmy, however sources of all materials used in the preparation and testing of 
SPEX CertiPrep CRMs m tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted seriaUy with matrix of a pur& at or greater than &e purity of the 
original-mahix solution. If dilution is required the diluent must be compatible with all certified analyks and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again wi& 
appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fram the bottle. AI1 sutfhces that come in contact with the solution must be thoroughly cleaoed and 
leached prior to use. Dilutions should be performed only with Class A voIumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. AI? materials, equipment, 
aadytical instnrrnentation and personnel have beerr qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triplerinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity ofthe CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2, Random, replicate samples of the fual, packaged material have been analyzed for the 
certified vducs by procedures consistent with the intended use of the CRM. 
The mathematical expression k,=& is employed to determine the sampling size 
S E relative standard deviation in % for one component of the sampte. (je. The sub-sampling uncertainty) 
m - the sub-sampling mass 

determination 
Statistical estimator and Confidence b i ts :  
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 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 standard uncertainty components uL and u, dCut 
Certification TraveIer Report: 
All certified values reported were: derived from Traveler Report (Sptx CertiPnp’s traceability documentation) identified by 
the lot number of this CRM. For M e r  infomation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and me to be used only by 
qualified individuals who are trained in appropriate procedures. No claims against SPEX CertiPrep, hc. of any kind 
whatsoever, whether based on breach of wamf~lty, aIleged negligence, or otherwise, with .respect to this RFd shall be greater 
thaa the purchase price. In no event shall SPEX CertiPrep, lac. be liable for any loss of profits or any incidentaf, special, or 
consequential damages. 

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

*’ 

, 



Catalog Number: AS-CL9-2XQY 
Description: I000 mgL Chloride 
Matrix: H20 

Lot NO. 7-147VY 

This ASSURANCE @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be 
employed in USEPA, ASTM and other metbods relevent to the certified properties listed below. 

Certified Value: 997 mhS/L 
uncertainty Associated with Measurement: +/- 3 mg/L 
Certified Value is Traceable to: 

The CRh4 is prepared gravimetrically using high puritySodium Chloride Lot# 004723 . The 
certified value listed i s  the average of values obtained by classical wet assay and Ion Chromatography 
analysis. 

Refer to side 2 for details of measurement uncertainties. 

NIST SRM 3 ] 82 

Classical Wet Assay: 997 mg/L 
Method: Gravimetry: Precipitation using AgN03, filtering, drying and weighing as AgC1. 

Instrumentation Analysis By Ion Chromatography:997 mg/L 

Uncertified Properties: 

Trace Ionic Impurities in the Actual Solution via IC Analysis: 
Element mg/L Element mgL 
F <0.05 3r 4.1 
Po4 c0.05 NO3 4.1 
so4 <0.05 NO2 c0.2 

Balances are calibrated regularly with weight sets traceable to NET #32856; #32857 and others. 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measwemen€$ 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: /I/. JAN - - 2004 

CQ 2000 SPEX CertiPrep, hc .  



This Certified Reference Material has been prepared and certified under an IS0 900 I system consistent With the followkg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEWCITAC Guide: Quantifying Uncertainty m Analytical Mcasurtmtnt - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of refcrcnce materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of  reference materials 
MST T~chnical Note 1297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Material Source: 
All andytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications art proprietary, however sources of a11 materials used in the preparation and t&ing of 
SPEX CertiPrep CRMs are mcked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is in neat form or diluted s&aUy witti matrix of a purity at ar greater than the purity of the 
original matrix solution If a d o n  is required the diluent must be compatible with all certified d y t c s  and contain 
stabilizers appropriate for &e period of intended use, The CRM can also be used 8s a spike or with a spike, apab With 
appropriate compatibility considerations. AU sofutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly fibm the bottle. A11 surfaces that come in contact with the solution must be thoroughly clea~ed and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
Uaffld instrumentation and personnel have been qualified prior to use. The highest purity acids appbcable, 18 megohm, 
double deionized water, acid-leached triplerinsed 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, ISO/REMCO N280 
and ASRvl D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for thc 
certified values by procedures consistent with the intended use of the CRM, 
The rnathmaticaJ expression k=sb is employed to determine the sampling size 
S = relathe standard deviation in % for one component of the sample. (ie. The subsampling uncertainty) 
m = the sub-sampling mass 
k,E mass of sub-sampla necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
dctmninatim 
statistical estimator and Confidence limits: 
The certified value ‘x’ listed on the reverse of this document is af the 95% Sevel of confidence and can be expressed as 
X = xM-U where X =True value (Labeled Value), U= Expanded uncertainty 
Wku, where b 2  is the covemge factor at the 95% confidence level 
u, is obtained by combining the individual element standard uncertainty components ui and u, dCu? 
Certification Traveler Report: 
A11 certified values reported were derived fiom Traveler &port (Spcx CertiPrep’s traceability documentatioa) identified by 
the lot number of this CRM. For further infoxmation contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and arc to be used only by 
qualified individuals who are trained in appropriate procedures, No claims against SPEX CertiPrep, lac. of any kind 
whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, with .respect to this RM shall be QreatW 
than the pwchase price, In no event shaU SPEX CertiPrep, Inc. be liable for any loss o f  profits or any incidental, special, or 
consequential damages. 

ASTM Guide 1>6362-98 
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i t i --. 
I i !  x. Certified Value: 1001.5 mg/l; T I  t 1 9 

a. v v i p  
i QBE,? 

The CRM is prepared gravimetricaHly uskg high purity Sodium Nitrite Lot# 0791R . The ;cn$f--Df- $p 5 
ZUlalySiS. $;pi E 

5 &OG e 

* t?. - 
Uncertainty Associated with MeasuremenC +/- 3.0 mglL 
Ce- Value Its Traceable to: 

certified value listed is the average of values obtained by classical wet assay and Ion Chromatography 

f %f\ 2- SPEX CRM 0902 

Refer to side 2 €or deb* of measurement mcertainties. i-J i id i 
i f i3.i Classical Wet Assay: 1OOOmg/f, I i &  

Method: Titration witb KMN04 that was standardized against Sodium Oxalate NIST SRM 40h4 

Instrumentation Analysis By Ion Chromatography: 1003 mgk 

Uncertified Properties: 

Trace Ionic Impurities in the Actual Solution via IC Analysis: 
Ion mg/L Ion mf@J 

Br GO NO3 e40 
c1 4 0  PO4 4 8  
F 4 . 4  504 4 . 4  

Balances are calibrated regularly with weight sets traceable to NlST #32856, #32857 and others 
This CRM is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and ather effects, such as trmspiration Iosses, 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 ofcertification: MAR - - 2!8 9 certlrjling officer: #* Ut- 

0 2000 SPEX CertiPrep, Inc. 



010520 
This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the following 
guides: 
Guide To he Expression Of Uncertainty In Measurement 1995 
ELJMCHWIICITAC Guide: Quantifj4mg Uncertainty in Analytical Measurement - Second Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system guidelines for the production of rcfcrcnce materials. 
IS0 Guide 17025: Certification of refwence materials, general and statistical principles 
IS0  Guide 3 2: Conteats of d i c a t e s  of reference materials 
MST Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOlRE2dCO N280 
Materid Source: 
AII analyks and matrix materials are obtained and verified by SPEX CertiPrep fkorn prc-qualified vendors as per IS0 9000 
gukLelines. Vendor identifications arc proprietary, however sources of all materials used in the p r e p d o n  and testing of. 
SPEX Certiprep CRMs art tracked and documented. For furthe bfonnation contact CRM Sales. 
hstmctions for Use: 
Primary usage of this CRM is m neat fonn or dibrfd serially with matrix of a purity at or greater than tbt prnity of the 
origbd matrix solutio^ lfdilution is required the diiuent must be compatiile with all certified andm and contain 
stabilizars appropriate for the pcriod of iatended use. The CRM can also be used as a spike or with a spike, agah with 
appropriate compatiiility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and ne~er 
pipertea directly ftam the bottle. AU SUrfBccs that come m contact with the solution must be tboroughfy cleaned and 
leached prior to use. Dilutions should be performed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory proccdurcs a d  techniques haw been used throughout the preparation. AI1 materials, equipment, 
analytical instrumentation and persomsl 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 haw been used in all preparations. 
Homogeneity : 
The Homogeneity of the CRM has been confirmed by procedures cumistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have been analyzed for the 
certified values by procedwes consistent wifh the intended use of the CRM, 
The mathematical expression kpsh is employed to dctGnnine the samphg size 
S dative standard deviation in % for me compoocnt of the sample. (ie. The subsampling u~certahty) 
m = the sub-sampling mass 
h= ma~s  of sub-sample necessary to ensum a relative sub-sampling enwr o f  I % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence b i t s :  
The c~rtifcd vahx 'x' listed on the reverse of this document is at the 95% level of confidence and can be expressed as 
X = x+/-U where X =True value (Labeled Vatut), U= Expanded uncertainty 
U-ku, where kp2 is the coverage factor at the 95% confidence level 
U, is obtained by combining the individual element standard uncertainty components q, and u, h u ?  
Certification Traveler Report: 
All certified values reported were derived fiom Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lot lzlmbtr of this CRM. For further information contact CRM Salts. 
Legal Notice: 
SPEX CertiPrep reference materials are not €or any cosmetic, drug or household application and art to be used only by 
qualified individuals who are trained in vpmpriate procedures. Na cfaims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based 011 breach of warranty, alleged negligence, or otherwise, with respect to this RM shall be ~ M w  
than the purchase price. In no event shall SPEX certihp, Inc. be Liable for aay loss of  profits or any inddental, speed, or 
consequential damages. 

- 
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Catalog Number: AS-BR9-2N2Y Lot NO.: 23-52AS 
Description: 1000 mg/L of Bromide 
Matrix: H20 

This ASSURANCE @certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be 
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. 

Certified Value: Bromide (Br3: 999 mg/L f 3 mgiL 
Traceable to: SPEX C W  19-45AS 

The CRM is prepared gravimetrically using high purity Sodium Bromide WaBr) Lot#O I7400 
The certified value listed is the average of values obtained by classical wet assay and Ion 
Chromatography analysis. 

Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 1,002 mg/L 
Method: Gravketric analysis by precipitation using Silver Nitrate, filtering, drying and 
weighing as AgBr. 

Instrumental Analysis by Ion Chromatography: 996 m@ 

Trace Anion Impurities in the Actual Solution via IC Analysis: 

Element mg/L 

F- <0.02 
BrO3 4 . 0 2  
NOz' c0.05 
N 0 i  c0.05 
poi3  <0.20 
CI' e1.50 

SOi2 ~0.05 

Balances are calibrated regularly with weight sets .traceable to NIST#s 32856, 52867 and others. 
This CRM is guaranteed stable and accurate to +/- 0.5% of the certified concentration value 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. 

0 2000 SPEX CeniPrep, Inc. 



?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 
EIJRACHEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition 
A S T M  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 reference materials 
MST Technical Note I297 
ILAC-G 12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISO/REMCO N280 
Materiai Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per IS0  9000 
guideliues. Vendor identifications are proprietary, however sources of all materials used in the preparation and testing of 

Instructions for Use: 
Primary usage of this CRM is ir~ neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. If dilution is required the diluent must be compatible with all certified analytes and contain 
stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike, again with 
appropriate compatibility considerations. AI1 solutions should be thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the  bottle. All sudaces 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 Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical butrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-Ieached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Horn ogen eity : 
The Homogeneity of the CRM has been confumed by procedures consistent with IS0 guide 17025, ISOEEMCO 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&n is employed to determine the sampling size 
S = relative standard deviation in YO for one component of the sample. (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
b= mass of sub-sample necessary to ensure a relative sub-sampling error of 1% (68% confidence level) in a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse ofthis document is at the 95% level of confidence and can be expressed as 

U=ku, where k=2 is the coverage factor at the 95% confidence level 
uc is obtained by combining the individual element standard uncertainty components Q, and u, h u f  
Certification Traveler Report: 
All certified values reported were derived from Traveler Report (Spex CertiPrep's traceability documentation) identified by 
the lo? number of this CRM. For further 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 who are trained in appropriate procedures. No cfaims against SPEX CertiPrep, Inc. of any kind 
whatsoever, whether based on bread of warranty, alleged negligence, or otherwise, with respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPrep, Inc. be fiable for any loss of profits or my incidental, special, or 
consequential damages. 

. 
. SPEX CertiPrep CRMs are tracked and documented. For fbrthcr kfOrIIl8tiOIl contact CRM Sales. 

' 

. X x+/-U where X =True value (Labeled Value), U= Expanded uncertainty 

203 Norcross Avenue Metuchen, NJ 08840 USA 
732-549-71 44 4 1-800-LAB-SPEX Fax: 732-603-9647 

CRMSales@spexcsp.com 9 ww.spexcsp.com 
Always Providing Superior Qualify. . . Unparalleled SerVicem 

Q 2000 SPEX CertiPrep, Inc. 
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Catalog Number: AS-NO3N9-2X2Y 
Description: 1000 mg/L Nitrate Nitrogen 

Matrix: H20 

Lot NO. 25-65AS 

This ASSlJ&WCa @certified reference material, CRM, is intended primarily fw use as a 
calibratiau standard or quality control standard for Ion Chromatography instrumentation. It can bt 
employed in USEPA, ASTM and other methods relevent to the certified propaties fisted below. 

Certified Value: 1003.5 mg/L 
Uncertainty Associated with Measurement: 
C e r S d  Value is Traceable to: 
The CRM is prepared gravimetrically using high purity Sodim Nitrate Lot# MI4156 . The 
h f i e d  value listed is the average of values obtained by classical wet m y  and Ion Chramatograghy 

Refer to sidt 2 for d e w  of measurement ancertamties. 

+/- 3.0 m&/L 
NISI' SRM 3 185 

analysis. 

Ciassicai Wet Assay: 1004 mg/L 
Method: Precipitate using Nitrm Acetate, filter, dry and weigh as C20H16N4HN03 

(8 2000 SPEX CertiPrep, Inc. 
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CatEcd Reference Material has been prepared and certified under an IS0 9001 system consistent with the foUoW& 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Qumtifvirsg Uncertainty in Analytical Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the produdon of refmnee mstcrhk. 
IS0 Guide 17025: certificatim ofreference materials, general and statistical principles 
IS0 Guide 3 1: Contents of certificates of reference materials 
MST Technical Note 1297 
ILAC-G12-2000: GuideIines for the requirements for the competencc of refwonce materials producers 
I~olREMco N280 
Material Source: 
A I  mdytes and matrix mat&& are obtained and vtrified by SPEX CertiPrep from pre-quafified vendors as per IS0 9000 
guidelimes. Vendor identifications are p m p ~ e ~ ,  however sources of a]! materials used in the preparation and testing of 
SPEX Certiprep CRMs an tracked and documented. For further information contad CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m neat form or diluted serially with matrix of a purity at or rhan the pudy of the 
wighal matrix sohrtion. If dilution i s  required the diluent must be compatiile with all certified analytes and mtnin 
stabilizers appropriate for the period of intended use. The CRN c811 also be used 85 a spike or with a spike, again with 
appr0prh.t.e compatibility considerations. All soMons should be thoroughly mixed, by shaking, prior to use and never 
pip~Ued directly frtm the bottle. Ail d a c e  tbat come In contact with the solution must be thoroughly cleaned and 
!cached prior to use. DiIutions should be performed or@ with Class A volumetric glassware. 
Method of Preparation: 
C l W  laboratory procedures and techniques have been used thmghout the preparation. All materials, equipmcnf 
analytical hstrummtation and persome1 have been qualified prior to use. ?he highest purity acids applicable, 18 m e g o b  
double deionizad watcr, acid-leached triple-rinsed bottles, and Class A glassware haw been used in all preparatio~s. 
Homogeneity: 
The Homogeneity of the CRM has been confinned by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the find, packaged material have been analyzed €or the 
certified v&es by procedures cozsistmt with the intended usc oftht CRM, 
The mathtmaticd expression k,& is cmployed to determine the sampling size 
S relative standard deviation in % for one component of the sample. (ie. The sub-sampling unccrtaintyl 
m = the subsampling mass 
k,= maSs of sub-sample necessary to ensure OL relative sub-sampling error of 1% (68% confidmce level) in a single 
detwmmation 
Statistical estimator and Confidence b i t s :  
T h e  certifiad value 'x' listed on the reverse of this document is at the 95% level of confidence and can be e&rascd 85 

X +e x+LU where X =True value (Labeid Value), u1 Expanded uncertainty 
U z b  where k 2  is &e ~ o ~ c r a g t  factor at the 95% confidence level 
U, k obtai~ed by combining the individual element standard uncertainty components ub md ucr 
CertScatIoa Traveler Report: 
All certified values reported were derived fkom Traveler Report (Spex CertiPrep's traceability documenbtiou) identified by 
the lot number of this CRU For ftntfier in formati^^ contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetk, drug or household appljcdon and arc to be used only by 
qdifid bdivihals who are trained in ~proprhte prodms. No claims against SPEX CertiFrep, Inc. of any kind 
whatsoever, whether based brcacb of warranty, alleged negligence, or otherwise, with .respect to this RM shaIl be @eater 
than the purchase price. in 110 event shall SPEX Ccrtiprep, Inc. be liable for any loss of profits or any incident& special, or 
consequential damages. 

ASTM Guide D6362-98 

- 
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Catalog Number: AS-P04p9-2w2Y 
Description: IO00 mgL Phosphate-P 

Lot NO. 7-145VY 

Matrix: H20 

This A S S m C E  @certified refcrence material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be 
employed in USEPA, ASTM and other methods rdevent to the certified properties listed below. 

Certsed Value: 998 m& 
Uncertainty Associated with Measurement: +/- 3 mg/L 
Certified Value is Traceable to: MST SRM #3 lab 
The CRM is prepared gravimetrically using high purityKH2PO4 Lot# V35142 .The 
certified value listed is the average of values obtained by classical wet assay and Ton Chromatography 
analysis. 
Refer to side 2 for details of measurement uncertainties. 

Classical Wet Assay: 998 mg/L 
Method: Precipitation using Magnesia Mixture. Filter, ignite, and weigh as Mg2P207 

Instrumentation Analysis By Ion Chrornatograpby:998 mg/L 

Uncertifi ed Properties : 

Trace Ionic Impurities in the Actual. Solution via IC Analysis: 
Element mg/L Element mg/X1 

F 
. c1 e3.0 Br a . 3  

<0.2 NO3 4 . 5  
NO2 4 . 3  so4 4 . 5  -. 

Balances are calibrated regularly with weight sets traceable to NlST #32856, #32857 and others. 
This CRh4 is guaranteed stable to +/-0.5% of the certified concentration inclusive of uncertainty 
of measurements and other effects, such as transpiration losses, for a period of one year from the 
date of certification. This guarantee is valid only when the material is kept tightly capped and 
transported and stored under laboratory con6 

Date of Certification: 

. 

Certifying Officer: /K -4- 
JAN -V ti@ 

o 2000 SPEX Certiprep, ~nc.  



This Certified Reference Material has been prepared and certified under an IS0 9001 system consistent with the fouowhg 
guides: 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEh+/CITAC Guide; Quantlfyktg Uncertainty in Analyticd Measurement - Second Edition 
ASTM Guide D6362-98 
IS0  Guide 34: Quality system guidebes for the production of reference materials. 
IS0 Guide 17025: Certifbtion of reference materials, general and statistical principles 
IS0  Guide 3 1 : Contents of CCrtifiMtes of reference materials 
MST Technical Note 1297 
UC-G12-2000: Guidelines for the requirements far the competence of reference matcriats producers 
ISO/REMCO N280 
Material Source: 
All 
guidelines. Vendor identifications are proprietary, however sources of ali materials used in the preparation and testing of 
SPEX CertiPrep CRUS are tracked and documented. For further information contact CRM Sales. 
hutructions for Use: 
Primary usage of his CRM is in neat form or diluted serially with matrix of a purity at or greater than the purity of the 
original matrix solution. lf &lution is required the diluent must be cornpatile with all certified arralytes and contain 
stabilizers appropriate for tht period of intended use. The CRM <tan also be used as a spike or with a spike, again with 
appropriate compatiiility cmsiddms. All solutions should be thoroughly mixed, by shakmg, prior to use and never 
pipetted directly from the bottle. All SUrfBces that came in contact with the solutian must be thoroughly cleaned and 
h&ed prior to me. Dilutions should be performed only With Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout tihe preparation. A 11 materials, equipment, 
andficaI instrumentation and personnel have been quaIifid prior to use. The highest purity acids applicable, 18 megohm, 
double deioniud water, acid-leached triplerinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The Homogeneity of the CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate s ~ p l c s  of the final, packaged material have been analyzed for the 
certified values by procedures coflsistGnt with the inteadtd use of the CRM. 
The mathematical expression k&n is emplopd to dcttname the sampling size 
S relative standard deviation in % for one compmant of the sample. (ie. The subsarnplmg uncertainty) 
m = the subsampling 
kcm mass o f  sub-sample necessary to ensure a relative sub-sampling m c  of 1% (68% confidence level) in a single 
determination 
Statistical e a t o r  and Confidence limits: 
The certified v h t  'x' listed on the reverse of this document is at the 95% levei o f  confidence and can be expressed as 
x - X+/-u where X =True value (Labeled Value), U- Expanded urk&nty 
Ut& where k=2 is the covmagc factor at the 95% confidence lcvel 
% is obtained by combining, the individual element standard uncwtahty components ui and u, &ut 
Certification Traveler Report: 
AB certified values reported were derived h m  Traveler Re* (Spa CatPrcp's traceability documentation) identified by 
the lot number of this m. For further information contact CRM Sales. 
Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmGtjc, drug or household application and are to be used ody by 
qualified individuals who are trained in appropiate procedures. No claims against SPEX CcrtiPrep, Inc. of any kind 
whatsoever, whether 'based m breach of warranty, alleged negligence, or otherwise, with.respect to this RM shall be greater 
than the purchase price. In no event shall SPEX CertiPnp, lac. be liable for my loss of profits or any incidental, special, or 
consequential damages. 

and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualifitd vendors as per IS0 9000 

'' 
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Catalog Number: AS-SO49-2XDY Lot No. 7-149m 
Description: 1000 mg/L Sulkte 
Matrix: H2Q 

his s s u ~ ~ ~ c ~  @certified reference material, 
&%ration standard or quality control standard for Ion C h m t o p p h y  instrUmmUtion. It caxl be 
empkyed in USEPA, ASTM and other methods relevent to the certified properties fisted below. 

is intended primarily for use as a 

Certified Value: 997 mg/L 
Uncertainty Associated with MeasUtemat: 
Certified Value is Traceable to: 

The QUI is ~ g m b m t r i c a U y  ushghigh Purity Potassium S u b b  Lot# X3414-6 . The 
certified value l i  is the average of values obtained by classid wet assay and Ion C h o m o p p h y  
Bn8xysis. 

Refer to side 2 for details of measurement uacertabtiea 

+/- 3.0 mg/ 
NIST SRM 3 18 1 

Classical Wet Assay: 998 
Method: Precipitated using Barium Cblori&, ignited and weighed as Bas04 

Instrumentation Analysis By Ion Chromatography:996 mg/L 

Uncertified Properties: 

Trace Ionic Impurities in the Actual Solution via IC Analysis: 
Element mg/L Eiement m g L  

Br 4 . 0 1  NU3 4.01 
c1 4 .01  Po4 4 . 1 0  
F. Q).OO5 
NO2 4:01 

0 2000 SPEX CertiPrep, inc. 



This Certified Reference Matmid has been prepared and certified under an LSO 9001 system consistent With the foUowmg 
guides: 
Guide To The Expression Of Uncertainty In Meafllrrrnetlt 1995 
EURACKEWCITAC Guide: Quantifying Uncerta* in Analytical Measutcmcnt - Second Edition 
ASTM Guide D6362-98 
I S 0  Guide 34: Quality system guidelines for the produdon of reference materials. 
IS0 Guide 17025: Certificztioa of reference medals,  general and statistical principles 
IS0 Guide 3 I: Contents of certificates of reference materials 
MST Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials produccn 
ISOREMCO N280 
Material Source: 
All andytcs and matrix materials are obtained and verified by SPEX CertiPmp from prc-qualified vendors as per IS0 9000 
guidethes, Vendor identifications arc proprietary, however sources of all materials used in the p r e p d o n  and teSting of 
SPEX CertiPrep CRMs are tracked and documented. For Mer information contact CRM Sates. 
hstructions for Use: 
Prim~ry usage of this CRM is in neat form or diluted s~rially with matrix of a prtrit.y at or greater than the p* of the 
original matrix solution. If dilution is required the diluent must be cornpatile with all certified malytes and contain 
stabilizers appropriate for the pcriod of inteaded usc. The CRM cau also be used as B spike or with a spike, again with 
appropriate compatr'b~ty considemtiom. All solutions should be #hornmy mixed, by shaking, prior to use and never 
pipetted directly from the bottle. All surfaces that come in contact with the soluticm must be thoroughly cleamd and 
leached prior to as. Dilutions should be pdomed only with Class A volumetric glassware. 
Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
mdytical htrumcntation and personnel have been qualified pn'or to use. The highest purity acids applicable, 18 megohm, 
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations. 
Homogeneity: 
The HOmoepeity of the CRM has bcen confulned by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of &e fmal, packaged material have been andyzed for the 
certified Mfues by procedures consistent with the intended use o f  the CRM. 
Tnc mathematical expression k=sb is employed to dctermint the sampfing size 
S = rehive standard deviation in % for one component of the sample, (ie. The sub-sampling uncertainty) 
m = the sub-sampling mass 
k= mas of sub-sample necessary to mre a relative sub-sampling error of 1% (68% confidence level) m a single 
determination 
StatisticaI estimator and Confidence limits: 
The certified value 'x' fisted on tbc reverse of this document is at the 95% level of confidence and can be expressed as 
X= x+/-U where X =True value (labeled Value), U= Expanded uncertainty 
U..ku, Where k 2  is &e coywage factor at the 95% confidmcc level 
U, is obtained by combining the individual element standard uncertainty components u4 and u, dT;u? 
Ceflcation Traveler Report: 
All cutifid values reported were derived b m  Travelcr Report (Spex CertiPrep'i traceability documentation) identified by 
the lot number of this CRM. For finther information contact CRM Sales. 
Legal Notice: 
SPEX CtrtiPtcp reference materials are not for any cosmdc, 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, dlcged negligence, or otherwise, with respect to this RM W be greater 
than the pnrchase price. ~n no went shall SPEX CertiPrep, Inc. be liable for any ioss of profits or any incidentd, special, or 
consequential damages. 

.. 

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

C RMSa 1 es8spexcsp. corn www. spexcsp .corn 
Always Providing 5upes-b qual^. . . Unparalleled Servicem 

CQ 2000 SPEX CertiPrep, Inc. 
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Catalog Number: rcmx2-i 00 Lot NO.: 25- 145AS 
Description: 
Matrix: H20 

IC Instrument Check Standard 2 

This ASSURANCE *certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for Ion Chromatography instrumentation. It can be 
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. 

The CRM is prepiired h r n  high purity single ion 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 ION Chromatography: 

Analyte Labeled Measured 
(mg/L) 

F’ I00 100 
c1- ’200 200 
Br’ 400 399 

NO3- 400 402 
HPO;’ 600 600 
SOi2 400 399 

NIST 
SRM 

3183 
3182 
3184 
3185 
3186 
3181 

Spex Reference Multi: Lot #IC6-77VY 

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

0 2000 SPEX CertiPrep, Inc. 
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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 ?he Expression Of Uncertainty In Measurement 1995 
EURACHEM/CIT'AC Guide: Quantifying Uncertainty h AnaJyticaI Measurement - Second Edition 

IS0 Guide 34: Quality system guidelines for the production of reference matwiab. 
IS0  Guide 17025: Certification of reference materials, general and statistical principles 
IS0 Guide 3 1 : Contents of certificates of reference materials 
N S T  Technical Note 1297 
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers 
ISOREMCO N280 
Material Source: 
AI1 andytes and matrix materials are obtained and verified by SPEX CertiPrep from pn-qualified vendors as per IS0 9000 
gukhlines. Vendor identifications ~ l r e  proprietary, however sources of all materials used in the  preparation aod testing of 
SPEX CertiPtep CRMs are tracked and documented, For further information contact CRM Sales. 
Instructions for Use: 
Pri.mary usage of this CRM is in neat form or diluted serially with matrix of a purity at or p a t e r  than the purity of the 
original matrix solution. If dilution is required the diloent must be compatible with a11 certified analytes and contain 
stabilizers appropriate for tbe period of intended use. The CRM can also be used RS a spike or with a spikt, agam With 
appropriate compatl'bility considerations. All soiutions should bo thoroughly mixed, by shaking, prior to use and never 
pipetted directly from the bottle. AII surfaces that come in contact with the solution must be tboroughfy clcancd and 
leached prior to =e. Dilutions should be performed only with Class A vohmetric glassware. " 

Method of Preparation: 
Clean laborawry procedures and techniques have been used thruughout the preparation. All mzterials, equipment, 
analytical instrumentation and personnel have been quaJifid prior to use. The highest purity acids applicable, 18 megohm, 
dmlble deionized water, acid-leached triplt-rinsed bottjes, and Class A glassware have been used in all prep~ation~. 
Homogeneity: 
The Homogeneity of tbe CRM has been confirmed by procedures consistent with IS0 guide 17025, ISO/REMCO N280 
and ASTM D6362-98 Appendix X2. Random, replicate samples of the final, packaged material have bem analyzed for the 
certified values by procedures consistent with tbe intended use of the CRM. 
The mathematical expression k==?rn is employed to detmnint the stlmphg s h e  
S = relative standard deviation in % for one Component of  the sample. (je. The subsampiing uncertainty) 
m = the sub-sampling ~ B S S  

ks mass of sub-sample necessary to ensure a relative sub-sampling error of 1 % (68% confidence level) m a single 
determination 
Statistical estimator and Confidence limits: 
The certified value 'x' listed on the reverse of this document is at the 95% levei o f  confidence and can be expressed as 
X xH-U where X =True value (Labeled Value), U- Expanded uncertainty 
U.=kn, where k 2  is the coverage factor at the 95% confidence level 
U, is obtained by combining t he  individual element standard uncertainfy components ui aad U, &u: 
CertScation Traveler Report: 
Afl certified values reported w m  derived fiom Traveler Report (Spex CertPrep's traceability documentation) identified by 
the lot number ofthis CTRU For further information contact CRM Sales. 
Legal Notice: 
SPEX CtrtiPrcp reference materials are not for any cosmetjc, 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, whdber based on breach of warrant).; alleged negl@nct, or &envise, with .respect tu this RM shall be geater 
than the purchase price. In no went shall SPEX CertiPrep, hc. bc liable for any loss of profits or any incidental, s p e c i 4  or 
consequential damages. 

ASTM Guide D6362-98 

I IS09001 I 





Catalog Number: AS-NO29-2W2Y Lot NO.: 23-23AS 
Description: 1000 mg/L of Nitrite 
Matrix: H20 

This AS$URANCE *certified reference material, CRM, is intended primarily for use as a 
calibration standard or quality control standard for lon Chromatography iiistrumentatjon. It can be 
employed in USEPA, ASTM and other methods relevant to the certified properties listed below. 

Certified Value: Nitrite (NO21: 1000.5 mg/L 
Traceable to: SPEX CRM 0601N02 

3 mg/L 

The CRM is prepared gravimetrically using high purity Sodiunl Nitrite O'JaNO?) Lot#0791R 
The certified value listed is the average of values obtained by classical wet assay and ion 
Chroinatography analysis. 

Refer to side 2 for details of measurement uncertainties. 

Cfassicai Wet Assay: 1000 mg/L 
Method: Titrimetric analysis using KMnOs. K M n 0 4  standardized with As203 NIST SRM #83d. 

Instrumental Analysis by Ion Chromatography: 1001 UzglL I 
Trace Anion Impurities in the Actual Solution via IC Analysis: 

Element mg/L 

F 4 . 2  

Cl- <OS 

B i 40.0 
NO; 4 0 . 0  

soil a . 2  

mi3 4 . 5  

- 

0 2000 SPEX CeniPrep, Inc. 
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Tbb Certified Refennce Material has been prepared and certified under rn IS0 900 1 system consistent with the foUowing 
guides. 
Guide To The Expression Of Uncertainty In Measurement 1995 
EURACHEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement -Second Edition 
ASTh4 Guide D6362-98 
IS0 Guide 34: Qualiey system guidelines for the production of reference materials. 
IS0 Guide 17025: Certification of reference materials, general and statistical principles 
I S 0  Guide 3 1: Conteats of certificates of reference materials 
MST Technical Note 1297 
LAC-G12-2000: Guidelines for the requirements for the competence of reference materials produats 
ISO/REMCO N280 
Material Source: 
AI1 analyteg and matrix materials are obtained and verified by SPEX CertiPnp from pre-qualified vendors as per IS0 9000 
guidelines. Vendor identifications arc proprietary, however sources of all materials used in the preparation and t d q  of 
SPEX CertZrep CRMs tracked and documented. For further information contact CRM Sales. 
Instructions for Use: 
Primary usage of this CRM is m nest €om or diluted serially with matrix of a purity at or greater than the pdty  of  the 
original matrix soiution. If dilution is required tbe diluent must be compatible with all certified analytes and contain 
stabflb~?? appropriate for tbe 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 n m r  
p i p e d  directly &an the bottle. All surfaces that c m c  m contact with the solution must be thoroughly cleaned and 
leached prior to use. Ditutions should be performed only with CIass A volumetric gIassware. 
Method of Preparation: 
C k m  laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, 
analytical bstrumcntation 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 pmcedm consistent with IS0 guide 17025, ISO/REMCO N280 

certified values by procedures c d  with tho intended use of the CRM. 
The mathCmatical expression k,-sb is  employed to determine the sampling si= 
S = relative standard deviation in % for one component ofthe sample. (jc. The sub-sampling uncertahzty) 
m = the sub-sampling mass 
kr mass of sub-sample ~ecesbary to ensure a relative sub-sampling error of 1 % (68% confidence level) in a single 
determination 
Statistical estimator and Confidence b i t s :  
The certified vslut ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as 

U+ where k 2  is the covetage fkctar at &e 95% cdidence level 
U, iS obtained by combining the individual element standard uacertainty componerrts ui, and u, &ut 
Certjificatioa Traveler Report: 
All certified values repartcd were derived from Traveler Report (Spex CertiPrep’s traceability documentatioo) identified by 
the lot number of this CRM. For firrther information contact CRM Safes. 
Legal Notice: 
SPEX CertPrep reference materials are not for any cosmetic, drug or household application and am to be used oaly by 
qualified individuals who trained in appropriate procedures, No claims against SPEX CtrtiPrcp, Inc. o f  any h d  
whatsoever, whether b a d  on breach of wamnty, alleged negligence, or otherwtt, with.respect to this RM shall be 
than the purchasa price. h no event shall SPEX CertiPrep, Inc. be liable for any km of profits or any incidental, spec@ or 
consequential damages, 

ASTM 06362-98 Appendix x2. Random, replicate samples of the final, packaged material have been analyzed for the 

- 
= x+/-U where X =The value (Labeled Value], U= Expanded uncertainty 

* 

1 IS09001 I 
nue Metuchen, Nj 08840 USA m 732-549-71 44 1 -800-LAB-SPEX Fax: 732-603-9647 

CRMSa IesBspexcsp. corn www.spexcsp.com ‘C Always Providing Superior Qual@ . . Unparaflekd Servicenr . 

43 2000 SPEX CertiRep, IM. 

http://www.spexcsp.com
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Pipette Calibrations 



c wR1- Div. 01, Inorganic Labs’ Fixed Volume Pipette Verification Log ,yy3..j (Space provide for Inorganic Laboratories‘ Fixed Volume Pipette Verification Spreadsheet) 

SwRl - Div. 01, Inorganic Labs’ Fixed Volume Pipette Spreadsheet 

0105.35 

FRM-246 (Rev VMar 03) 

FRM-243-a (Rev 3/Mar 03) 

c 
c 
c 
c 
c 
c 
c 
I 
r 
r 
r 

r 
r 

f 
r 



O1 O BooWPage 33 c;s2 

Eppendorf # True Value (pL) 

Lab30 1000 
TMAI 1000 
TMA2 1000 
TMA3 I000 

1st Reading (9) 2nd Reading (9) 3rd Reading (9) 

t ) L O (  (94 I *  @ c f s /  

/ t  w c : 4  /, 0 05* /. c c i g  
0 UT Br= *\cr/l 'e- 

1, cccf-3 i d  oo& 

TMDDI 750 I l ' -  ' r 7513 2 75% 
TMDI 700 l a 9  7 4  I 
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010537 

SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

Eppendorf # True Value (pL) 1st Reading (0)  I 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % of True Value 
20 P - - -  - 

ADJ200-A 100 
200 
20 

AD 3200-C 100 
200 
20 

ADJ200-D 100 
200 I 
20 0.0 197 0.0 196 0.0 196 0.020 98.17 

ADJ200-G 100 0.101 1 0.1010 0.1007 0.101 100.93 
99.70 

I 

r 

b 

L 

1 

I r 

I 

200 0.1994 0.1993 0.1995 0.199 
20 0.0204 0.0204 0.020 1 0.020 101.50 

ADJZOO-H 1 00 0.1009 0.1008 0.1019 0.101 101.20 

J 

L 200 0.1990 0.1991 0.1990 0.199 99.52 
20 0.0203 0.0203 0.0202 0.020 101.33 

ADJ200J 100 0.1011 0.1013 0.1008 0.101 101.07 
100.57 200 0.20 15 0.20 1 1 0.2008 

1 

L 0.201 
I 

6 ADJ200 

ADJ2OO 100 

I 

FRM-247a (Rev 3/0ct 03) 

FRM-244 (Rev Z/Sept 02) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i- '14 . 9. 

BooWpage: 06 ' 028 
SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

diH20 Temperature (" C) 010538 Balance #: Thermometer #: 

Analyst 

Reviewed by 

FRM-244 (a) (Rev 5/Apr 04) 



SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) m 

m 
010539 

Eppendorf t True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) 
0.020 20 0.0200 0.0203 0.0202 

ADJ200-A 100 0.0982 0.0985 0.0989 0.099 
200 0.200 I 0.200 1 0.201 1 0.201 
20 0.0 199 0.020 1 0.0 199 0.020 

ADJ200-C 100 0.0986 0.099 1 0.099 1 0.099 
200 0.1993 0.1994 0.1993 0.199 
20 0.0 199 0.0204 0.0203, 0.020 

AD J200-0 100 0.0997 0.0997 0.0998 0.100 
200 0.199 1 0.1992 0.1996 0.199 
20 

ADJ2OO-G , 100 
200 
20 

ADJ200-H 1 00 
200 
20 

. 
I 

. 

I 

I 

L 

SwRI - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

% of True Value 
100.83 
98.53 
100.32 
99.83 
98.93 
99.67 
100.83 
99.73 
99.65 

FRM-247a (Rev 4/Apr 04) 

FRM-244 (Rev 2/Sept 02) 
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BooWpage: 06 030 
SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 010540 I Balance#: 3 Thermometer #: &G I I diH20 Temperature (" C) A. 

Anal 

Reviewed 

FRM-244 (a) (Rev S/Apr 04) 
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I 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 
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I 

FRM-247b (Rev 2/0ct 03) 

FRM-244 (Rev 2/Sept 02) 
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BooWpage: 06 ‘086 
SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: Thermometer #: diH20 Temperature (” C) 

i 
is 

An a I yst : 

Reviewed by: 

FRM-244 (b) (Rev 4/Apr 04)- 



06 087  Book/pge:* 

Eppendorf # True Vahe (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg Wt (9) % of True Value 
w 

100 0.1020 0.1018 0.1018 0.102 101.87 

1000 1.0086 1 . N O  1.0018 1.005 100.48 
100 0.1014 0.1015 0.1015 

ADJlOOO-0 500 0.4959 0.4955 0.4956 0.496 99.13 
1000 0.996 1 0.9964 0.9970 0.997 99.65 
100 0.1018 I). 1020 0.1016 0.102 101.80 

ADJ1000-E , 500 0.5024 0.5000 0.50 12 0.501 100.24 
1000 1 . m o  1 .o008 1.0010 1.001 100.13 
1 00 0.0998 0.1014 0.1002 0.100 100.47 

100.29 1000 1.0036 1.0014 1.0038 1.003 
100 

ADJ1000-G 500 
1000 
1 00 

lo00 
100 

ADJlOOO-5 500 
1000 
100 0.1010 0.1008 0.1008 0.101 100.87 

ADJ1000-C - 500 0.50 13 0.4982 0.4994 0.500 99.93 

1 0.101 101.47 
r 

r 

1 

1 

ADJ1000-F , 500 0.4986 0.5007 0.5008 0.500 100.01 

r 

r 

AD31000-H . 500 

r I 

I 

I I 

SwRI - Div. 01, Inorganic Labs' Adjustable Volume Pipette Verification Log 
n (Space provided for Inorganic Laboratories' Adjustable Volume Pipette Verification Spreadsheet) 

, 

310543 

' ADJ1000-K ' 500 0.500 I 0.5016 0.501 1 0.50 1 100.19 
1000 1 .OO72 1.0010 1.0006 1.003 100.29 
100 

1000 
ADJlOOO , 500 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

FRM-247b (Rev 3/Apr 04) 

FRM-244 (Rev 2/Sept 02) 

- 

I 
I 

'II 
I 
I 
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BooWpage: 06 088 

SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 05 4 4 
Balance#: 5 L( Thermometer #: k c  i l  diH20 Temperature (O C) 2 I 

FRM-244 (b) (Rev 4/Apr 04)- 



Book/~ge: , _  06 145 
& 

SwRl- Oiv. 01, Inorganic tabs’ Adjustable Votume Pipette Verification Log 

(Space provided for lnorqanic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

010545 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

p. 7 
FRM-247c (Rev 2/Mar 03) 

r- 

I 

FRM-244 (Rev 2/Sept 02) 



06 146 Boo Wpage: 

Eppendorf # True Value (pl) ?'' Reading (9) 2"d Reading (9) 3d Reading (9) 

ADJ5000-C 2500 \\ 

- 
?- 500 \ 

\ 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
21 0.I 0.5 4 6 

Balance #: 3 Y  Thermometer#: 6 " I \  diH20 Temperature (" C) 

. 

5000 
500 

A 0  J 50004  2500 
5000 
500 

AD J 5000-H 2500 
5000 
500 

AD J 50 00-1 2500 
I' 5000 

500 
O !  ADJ5000-J 2500 
0 5000 
0- 
Lc)-------- 

I -  5000 
I 500 

0 SO00 

m -  

500 
AOJ5000-K 2500 

ADJ5000-1 2500 

0 500 
AOJ5000-M 2500 

5000 
so0 

AD J 5000 -N 2500 
5000 
500 

ADJ5000 2500 
5000 
500 

ADJ5000 2500 
5000 

V 

/ 
\ 

2. 
I @.Kc51 o.-q Q 53 c . s c 5 j  

"x,5w-+ 21 si2 5< a .S% 1 
53 tm 5.9 192 s 0 141 
c . w  19 0.4Ctqq - 0  i t465 

2 * 5 o a  2 sou 2 5 0 3 8  
q 1\. Ci.Sqc4 Y . W O ~ ,  

e .SZcG L7, _io 27 0,s"uy. 
z114is1 %w3< a 49 n- 
53pFI s.01qs ,SI 0 2 6  

- 

I / .  

\ 
A&/ 

,/ 
/ 

'6 

FRM-244 (c) (Rev 3/Apr 04) 
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J 
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FRM-247c (Rev 3/Apr 04) 

FRM-244 (Rev 2/Sept 02) 
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Balance#: 3 i( Thermometer #: l i  diH20 Temperature (" C) 2 / 

I '  

FRM-244 (c) (Rev 3IApr 04) 
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(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 810549 

SwRl - Div. 01 , Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

f .  FRM-247c (Rev 2/Mar 03) 

FRM-244 (Rev 2/Sept 02) 
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ADJ5000 

ADJ5000 

BooWpage: 06 1 4 2  

2500 

5000 ./' 
/ f  500 

2500 
5000 I r / 

SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
Balance #: 34 1 

Thermometer #: diH20 Temperature (" C) @I0550 I . .  ' 

FRM-244 (c) (Rev 3IApr 04) 
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SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

I 

FRM-247b (Rev 2/0ct 03) 

FRM-244 (Rev 2/Sept 02) 
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Booklpage: 06 ' 0 8 6  

010552 
SwRI Div. 01 - Inorganic Laboratory Adjustable Piperre Verification Log 

r781  1' - i i  n <  

Balance #: '-7 Thermometer #: (4 '' diH20 Temperature (" C) x\  

Analyst 

Reviewed by 

FRM-244 (b) (Rev 4/Apr 04) 
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SwRI Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 

Balance #: Thermometer #: diH20 Temperature (" C) 0 f 0 5 5 4 
I Eppendorf # I True Value (pL) I I 1'' Reading (9) I 2"d Reading (9) I I 3rd Reading (9) I 

An a I ys t : 

Reviewed by: 

FRM-244 (a) (Rev 5/Apr 04) 
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010555 SwRl Div. 01 - Inorganic Laboratory Adjustable Pipette Verification Log 
Balance #: 3 4  Thermometer #. - &!)J1 diH20 Temperature (" C) z'L 

FRM-244 (b) (Rev 4/Apr 04)- 
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Booklpage: ’ 06 ‘063 

Eppendorf # True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg wt (9) 
100 

ADJI 0004 500 
1000 
100 

ADJI 000-D 500 
1000 
100 

ADJI 000-E 500 
1000 
100 

ADJI 000-F 500 
1000 
100 0.1007 0.1003 0.1006 0.101 

ADJ1000-G 500 0.4923 0.4967 0.497 1 0.495 
1000 0.9998 1.0002 0.9985 1 .ooo 
100 0.0997 0.0992 0.0987 0.099 

ADJ1000-H 500 0.5023 0.5037 0.5012 0.502 
1000 1.0010 0.9982 0.9975 0.999 
100 0.1008 0.0983 0.0995 0.100 

ADJIOOOJ 500 0.4953 0.4937 0.4963 0.495 
1000 0.9852 0.9876 0.9864 0.986 
100 

ADJIOOO 500 
1000 
100 

ADJl000-K 500 
1000 I 

m 

- 

SwRl - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Lag 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 

% Of True Value 

100.53 
99.07 
99.95 
99.20 
100.48 
99.89 
99.53 
99.02 
98.64 

SwRl - Div. 01, Inorganic Laboratory Adjustable Pipette Verification Spreadsheet 

010556 I 

I 

I 

I 

FRM-247b (Rev 2/0ct 03) 

FRM-244 (Rev 2/Sept 02) 
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Balance #: 34 Thermometer #: 6 f) 1 diH20 Temperature (" C) a 1 0 5 5 7. 

J 

FRM-244 (c) (Rev 3IApr 04) 
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500 
ADJ5000-M 2500 

FRM-247c (Rev 2/Mar 03) 

FRM-244 (Rev 2/Sept 02) 



Analyst 

Reviewed by 

Date: 

Date: 

FRM-244 (a) (Rev 5/Apr 04) 



Boo Upage: 06 oobn. 

Eppendorf# True Value (pL) 1st Reading (9) 2nd Reading (9) 3rd Reading (9) Avg wt (9) % Of True Value 
r 

20 
ADJPOO-A 100 

200 
20 

ADJ200-C 100 
200 
20 

ADJZOO-D 100 
200 
20 0.0201 0.0203 0.0200 0.020 100.67 

ADJ200-G 100 0.0983 0.0985 0.0985 0.098 98.43 
200 0.1965 0.1983 0.1972 0.197 98.67 
20 0.0203 0.020 1 0.01 99 0.020 100.50 

ADJZOO-H 100 0.0998 0.0985 0.0991 0.099 99.13 
200 0.2003 0.1998 0.1990 0.200 99.85 
20 0.0 1 97 0.0 199 0.0 197 0.020 98.83 

ADJ2OO-J 100 0.0987 0.0988 0.0993 0.099 98.93 
200 0.1998 0.1995 0.1986 0.199 99.65 
20 

ADJ200 100 
200 
20 

ADJ2OO 100 
200 
20 

ADJ200-K 100 
200 

I I 

I 

I 

r 

SwRI - Div. 01, Inorganic Labs’ Adjustable Volume Pipette Verification Log 
(Space provided for Inorganic Laboratories’ Adjustable Volume Pipette Verification Spreadsheet) 
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FRM-247a (Rev 3/0ct 03) 

FRM-244 (Rev 2/Sept 02) 
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NUCLEAR PROJECT 010561 
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Balance Calibrations 



010562 



010563 



010564 



010565 

BALANCE # 
34 

Date 

if -12-04 
h- 13 - c.y 

q -/Lj -oG( 
L.f - g-t  7 

+It#- e 4  
~ - 1 9 - 0 ~  
y - l o - w  
+-2\-csc( 

L.l-zz-csc(. 

+q-o q 

Southwest Research Institute 
Division 01 

BALANCE VERIFICATION LOG 

LAB #: SERIAL #: TOLERANCE: COMMENTS: 
28 1116031935 f0.0005 

Std Wt (g) Recorded Wt (g) Operator 
J- e o  A- nos@ 9 ;zgiis& -/< 
2 a m o  -2 -0QW zc N 

2 uw@ 5L-€Ndd Id 
'2 loOaL) e *6@6 a w 
2 Looec~ W Y t q  i= N 

24%9@& 2Looec3 A# 

2 - C s O C Y d  @ 
2 cocx3c: 2.eooo 4 G  nl 

L - a s o o  2 'c333&3&3 e rr 

-2 .OOOL3 Z-LRceCJ )Lie flw: 

&* 
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F i  2 30003 
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DI Water Verification 



D.I. WATER SYSTEM NOTEBOOK ..i”y 
SOUTHWEST RESEARCH INSTITUTE py36 

BUILDING 70 
Contact U S .  Filter (7-800-466-7873) for repairs/exchanges. (Make sure to have a P. 0.) 

HIGH PURITY SYSTEM (HP) 010569 

Legend: Check = Green (OK); X = Red (call for service) 

LOW PURITY SYSTEM (LP) 

COMMENTS 

r l  

Legend: Check = Green (OK); X = Red (call for service) 

FRM-019 (Rev O/Jan 04) 



D.I. WATER SYSTEM NOTEBOOK 
SOUTHWEST RESEARCH INSTITUTE 

BUILDING 7 0  
Contact U.S. Filter (1-800-466-7873) for repaitdexchanges. (Make sure to have a P. 0.) 

OS0570 HIGH PURITY SYSTEM (UP) 

- IRESISTIVITY MONITOR( QC LIGHTS I USAGE I I 

Legend: Check = Green (OK); X = Red (call for service) 

LOW PURITY SYSTEM (LP) 
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PROJECT#: 10542.02.002 

010571 
TASK ORDER: 040601-6,040603-3 

SURVEILLANCE REPORTS 
From Division 30 



Institute Quality Assurance 
Surveillance Report 

~ Satisfactory Findings: Division 20 provided a work request for work performed. Division 01 Receiving 
labeled samples and Work order with PO number, QA Nuclear requirements, project number, tests required, 
and test revisions. Analyst’s training records were on file as required. Work orders, methods, and PQP were 
available and latest revisions were used. Calibration of instruments was done using N IST traceable standards 
and the samples run. Data run was recorded, signed and reviewed by project personnel prior to transmittal to 
the client. 

0?0572 

I Project Number: 20-10542 I Report Number: 2004-SR-0240 I Page I of 1 

Surveillance Scope: Monitor the tests for Trace Metal Analysis by ICP and IC in Division 01. The client is 
NRC High Level Waste Program. This is a QA Nuclear surveillance. I 
Reference Documents: Task Order 040601 -6,TAP 01 -0406-038 Inductively Coupled Plasma/Atomic I Emission Spectrometric Method for Trace Elemental Analysis, TAP 01 -0406-042, IC for the Measurement of 

Starting Date: 2004-05-28 

Institute QA Representative: Charles S. Butcher 

Ending Date: 2004-09-1 0 

I Person(s) Conducting Test/Exam/Procedure: R. Spies, M. Hardy, D. Harris 

I Unsatisfactory Findings: N/A 

I Nonconformance Report Number: N/A CAWSCAR Number: N/A 

I Attachments: None 

I Reco m mend at i on s/Ac t i o n s : N/A 

Equipment Calibration: Equipment was calibrated before running samples. All standards were NlST 
traceable. I 
Approved: Vs/ R. Weber” 

Institute Quality Assurance 

~ Date: 9/14/04 

Distribution: Original - IQS Records 
c: C. S. Butcher (30) 

PM - K.Chiang ( 20) 
J. Boyd (01) 
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