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Standard Reference Material 396

Unalloyed Copper - Cu Il
{(In Cooperation with the Americar Society for Testing and Materialksy

This Standard Refersnce Matorial (SRM) s in the Torm of small chips, sized between 0.5 mm and 1.4 mm sieve openings
{35 - 14 mesh).® The SHM i3 intended for use in trace elomental ami\*:m of copper materials. Itis designed for all weohe
nigues mphmhlc to compositional analysis of unalloyed copper and i is particularly well suited for calibration with
optical wrnission methods of analysis,

Certified | Ceptified

Value' Fstimated Value' Estimated
EBlememt nzin U mmmrwf’ Etemens ugle Uncertainty”
Antimony” it S Nickel 4.2 .l
Arsenic® <0.2° “ua Selenium” 0.62 0.04
Bismuth® 0.07 0.03 Silver” 1.30 0.04
Chromivm” 4.3 0.3 Sulfus® 0.8 1.5
Cobalt® 0.4 0.1 Tin® 0.8 0.3
lron® 143 5 Zine® 5.0 0.3
Lead® 0.41 0.02
Manganese' 7.5 L0

Ce mm:w:i
Bloment Vatue” Estimated Uncertainty
Peroent by Weight

Copper’, assay 59955 0.006

*The value Fsted for an element ix the present best extiovare of the "tree” valus based on the remilts of the analytical program for centifisation,

[ . e . R
Phe estimated wosertsinty lsted for a constituent i based on iodgmment and represents so evaluation of the combined effeets of mothod inprecision,
possible syaiematic eroors smong methods, and :*msc:mxanwz%w formmples of 0,25 ¢ or mare, wsoed in the “ne recsived” condition, (Ko antermpt was

rm»ﬁ» o derive exset statistiend s of impreel severnl methods were invvalved in the vais of most constiieents.)

“Walues far B A, Cro o, Ma, Se. 5o, 2, and Co are based on ageeemen of determinationg at MBS snd oo aling il ey wabues Yor Bi ane
% are baved oo agreement of deter 5 wating lai i
Mabues for Pe, Ph. %5, and Ag are bused on determinations a1 NBS by owe or mre of the following methods: o abserpion and Uame smission

spectrometey, sotapic dihaton rmass spestromelsy, noutren activation anal
Appraxiats valse ondy - Antimeny (L0, Anenis (0.05),

&, polarogranhy, and spark souror mass sp Pty

*Mauserial from the same original Ingot was proosssed 1o the faren af rods 6.4 mm (174 ind in Gameter, devigrated SEM 996,

CGiatthershurg, MD 20859 Stanley ). Rasberry, Chief
April 10, 1986 Office of Standard Reference Materials

{Revision of Contificates



ANMING, PREPARATION, TESTING, ANALYSIS: This muterial is one in a series of twelve difforent COMPOLE
ner “Benchmark™ materials, Cu “O” through Cu X, that are being prepared in & cooperative Indust ke
BE Program.
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waterial for the preparation of Cu 1, was supplied by Magma Copper Company, San Mansel Division, Sas
Ariz. Melting asd casting were done a2 the Esoo Corporation, Portland, Ore,

ﬂ”ﬁ:ié?&’&i%%@”v vesults, primarily by optical emission methods of analysis, indicated 2 useful concentration Jevel was present
v desived impurity eloments and the ingot was secepted. The preliminary analvses werg performed in the
aboratories of:

Avaconds Company, Primary. Mewls Division, Raritan Copper Works, Perth Amboy, NI, PF Screker
1. Simon.

Heols Mining Company, Lakeshare Project, Casa Grande, Arde, M. Clani.

Kennscott Copper Corporation, Ledgemont Laboratory, Lexington, Mass., .. Leipriger,

Eennerott Copper Corporation, Kennecott Research Contor, Salt Lake City, Utah, AP, Langheinrich,
Rennecott Copper Corporation, Utah Copper Division, Reflneey Plant, Magna, Utah, NN, Linde.

Kennecott Refining Corporation, Baltimore, Md., A A, Dhileonsrdi,

ma Copper Company, San Manvel Diviston, San Manuel, Ariz, T.L. Young and S5 Young.

Pheips Dodge Refining Corporation, Bl Pase Works, Bl Paso, Tex., AL Cardinal,
U5 Mutals Refining Company, AMAX Cepper Division, Carieret, N1, 2.4, Kennedy,

o1 was processed by the U.S. Burean of Mines, Albany, Ore,, R.A. Beall, to provide material of the highest
wm wvmwm ty, both in billet sndd rod Torms, The ingot was approximately 34 om (9 1772 in) In dinmeter, 81 om
cighing abont 218 kg (Y00 b1 The inget was forged to prodoce 3 bar 15 am (6 1n) sguare, Five pereent
{ Ww *m ut:lmm was cropped from the end of the bar representative of the hottom of the original ingor and fifteen
ent from the top. The bar was then cut into cgual lengths of a;}g@m:ﬁmamlv 46 con (18 i) to form three billets, One
ifler, selected for the chip material, was end-milled at NBS. The lot of chips was sieved and blended,
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tive homaogeneity studies were made at Kennecott Refining Corp,, Baltimore, Md., by optical emission spectro-
Lanalvsis, AA. DiLeonardi. Extonsive homogeneity studics were made at NBS Boulder, by residual resistivie
: nessarements, LG, Hust and st WHS Washington, by chemical analyses (see Bsting helows The resolts indicated
the maximuem gross material variabilive to be Jess than 59

sy

Cooperative chemical anslyses for cortification were made on composite samples in the following anabatical luboratories:
Ansconda Amercan Bross Company, Research and Technical Center, Waterbury, Conn, LT, McCrackan and

Harrigan.
Anglo American Corporation of South Africa Limited, Johannesburg, Republic of South Africa, R. Murray-Smith,

Bridgepart Brass Company, Bridgeport, Conn., AW, Young

Caspenter Technology Corporation, Research and Development Center, Reading, Pa., O.T. Polinko.

B

{‘fswwé?“ for Scientific and Industrial Research, National Physical Research Laboratory, Pretoria, Republic of South
Afries, L.R.P. Boder, DB, deVilliers, and L H, Wepener,




International Nickel Company of Canada, Limited, J. Roy Gordon Research Laboratory, Sheridan Park,
Mississauga, Ontario, Canads, S0 JH. Rlakeley.

Renoeeott Copper Corporation, Ledgemont Laboratory, Loxington, Mass., F.I3, Leipeiger.

¢ Copper Corporstion, Research Center, Salt Lake City, Utah, AP, Langheinrich,

-

smecott Copper Corporation, Utah Copper Division, Refinery Plant, Magna, Utah, M5, Linde,

cott Relining Corporation, Baltimore, Md., A A, Dileonardi.

vonal Ressarch Counedl of Canads, Division of Chemistry, Ottawa, Canada, 108, Russell,

Phelps Dodpe; Copper Products Company, Blizabeth, NoJo FR: Congiff,

v Dodge Relining Corpovation, Lavre]l Hill Works, Maspeth, NY., WoIb Charles and R, Krotsehmann,
Fevere Copper and Brass Incorporated, Rome, N.Y., 8. Glessner,

Seovlll, Metals Davision, Waterbury, Conn., B, Wade,

frican Bureau of Standards, Physical Chemistry Division, Pretoria, Republic of South Africa, H.P, Bevers
&m} PG Odendaal.

Southwire Company, Copper Division, Carrollton, Ga., G.5, Bowers,

;i’az“z:z}ww wert performed in the NBS Anslytical Chemistry Diviston by the following: LL. Barpes, DA, Booker,
RoK. Bell, ROW. Burke, B1 Dismondstone, M5 Bpstein, B L. Garner, TE. Gills, W, Gramblich, B.F. Heald,
LA, Machlan, BN Mmm}i%m T Murphy, P Paulsen, 1.1 Powell, T.C. Rains, T.4, Rush, and %0, Sewsard,

Toe overall direction and conrdination of the preparation and fabricstion of this material were performed by G5, Huse,
MLBL Kasen, and BP, Reed, NBS, Boulder, Colorado.

L. Barnes,

The techaizal and support aspests involved in the preparation, certification, and issvance of this Standard Referonce
Maneriad were coordinated through the Office of Standard Reference Materials by JUE. Michaelis.,

}E}ii HONAL INFORMATION: Details conerning the planning, preparation, testing, and analvsis of this material
and other copper “Benchmark” materials are to be published in an NBS Special Publication (260 Series). Teformation

:Em sh m%g be of immediate interest to the wser lnboratories follows:

Snalyats shoukl vse this chip material in the "as recoived”™ condition,

Some s

uriaee oxidation (discoloration] is present on this chip material, but the smount is not analviically significant for
the elements certificd. The analyst shoutd keep the container tightly capped when net in use.




Elements other than those certified may be present in this material as indicated below, These are not certifiod but e
ghven as sdditional information on the composition,

Elemewms Dieteoted Information Value, ngig
Alwrninum (=20

Cadmiom (e

Gaold (<2005
Smgnesivrg <ok}

Oxygen® {270

Silicon (=

Telluriam L2y

Elements Mot Detected

Calotom

Titanium

“The vadue for oxvgen on this ohip matorisl s subieet te change Soomuse of suriaes
oxfdytion,




