Natiomal Jnstitute of Standards & Technolagy

ertificate of Analysis

Standard Reference Material 331
Copper Ore, Mill Tails

This material is it the form of fine powder ittended for use both in checking chemdcal methods of analysis aud in
calibration with tistnamertal methods of analysis.

Thiz BFI iz issued primarily for use i eveluation of the critically important "material balance” in the copper
mining atd metallurgical industries.

CAUTION: The bottle should be kept tightly closed except when i direct use. Store in e desiccator ower
desiccant.

Tahle 1. Certified Values

Estimated
C onstituert. Certified Vahae &? Uneertaintys
Percent by Wel
Total Copper 0091 n.on1
Il olybdemam 0.o0za n.ooo2
ppan by Weight
Rhenium 0.04 0.0z

"Bused on sovples dried 105 *C for tao hours. Sepintte sanples v used for enbnn and cololeted to o doeaeight basis .

“The certified wuhie ic the est esfimate of the e v,

"Estinated imcertairity fchides bothomethod dvprecisice ad muterial waridbiline with serples 10 g for more’) for total copper, and mobdbdeonn,
wid 2.5 g (or ruore’) for dennam.

Homogeneity testing of selected samples representative of the lot of BEM 331 was performed simultaneously
with the analytical program for certification. At NIST maxnnum variability for totel copper wes determined tobe
0.000% percent (15 determinations with 1 g sanples).

This Cerfificate of Avalysis has wdergone ediforial revision fo reflect program and orgavizafiona changes
at NIST awvd af the Deparfmert of Commerce. No affenpf was made fo reevalude the cerfificafe value or any
fechrical dafa presenfed in fhos cerfificate.

Gaithersturg, LD 20209 William P. Heed, Chief
Septenber 15, 1991 Sterdard Refererice Materials Program
(Revision of Cettificate

dated 1-20-7T7) (ovet)



PLAWNING, FREPARATION, TESTING, ANATVELS: The material for this SRM (3317 wes carefully selected and
provided to NIET by Il agma Copper Comparry, San Ll amiel, Avizona, theough the courtesy of T.L. Voung,

At WIAT this material was sieved and thoroughly blended, which sreobred several independent procedures.

Anabrses were petformed in the NIST Analytical Chemistry Division by EL. Garner, I Gramlich, LA Machlary
E.J. Maienthal J.B. Moody, and T.J. Idbasley.

The followitg walues indicate the results of the analytical tests made at NIST and the MWagma Copper Comp ey,
Standard  Number of

Constituent Me thod Average Deviation! Determinations
Total Copper Percent by Wei
Isotopic dilution mass spectrometry® 009135 0.000% 15
(1.0 g sangples)
Polarographic 0.091 0.001 4
(2.5 g samplesy
M olybdemum Fange
Isotopic dilution mass spectrometry® 0.0022 0.0001 2
(1.0 g sanples)

P by Weight
Ehetdum
Igotopic dilution mass spectrometry? 0.043 0.01é fi
(2.5 g sanples)

'Of single detemwivietione for total Cu; rewgs given for Mo aud R,
1This method hus been stadied extensively aud the dita e considered free fom systeamutic emors [1).
"Results frorm Mugs Copper Compary.

The overall ditection and coordination of the technical measurements at NIST leading to certification were
petformed under the direction of W.E. Shields end I.L. Bames.

The techmical and support aspects immlved in the onginal preparation, certification, and issuance of this Standasd

Reference Material were coordinated through the Stendard Heference Materials Program by RE. MMichaelis.
Rewvizion of the cettificate was coordinated through the Standard Reference Materials Program by 1.5 Kene.

2.



ADDITIONAL INFORMATION ON THE COMPOSITION: Certification is made only for total Cu, Mo, and Re.
A thmagh WOT CERTIFIED, the followityg additional information on the composition may be of interest.

Gold and Silver
Fire azszay determinations for Au end Agwere made at Iagma Copper Compeary:

P by Weight
Gold silver

Fire assay (0.034 (0.243

"Acid-Soluble™ Copper

The total copper content icludes "recovershle" sulfide copper and "nonrecoversble" omde copper.  Industrial
practice is to determitie "acid-soluble" copper andto relate this result to the oxdde copper content. Trvestization at
HIST provided additions] information on "acid-sohible" copper that may be useful, at is not. certified:

Humber of
Constituent/Me thod Average Range Determinations

Percent by Wel

"Apid-Boluble" Copper
Isotopie dilution mass (0.051% (0.051-0.052) 3
spectrometry (2.5 g samples)
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