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CO-OPERATING ANALYSTS

INDEPENDENT ANALYSTS
1 CorpPINs, W. C., BSc, FRIC,

Ridsdale and Co. Ltd., Middlesbrough.

2 KONRAD, V. and KuUTY, V.,

CKD Praha Research Institute, Prague.

ANALYSTS representing MANUFACTURERS and USERS
4 BETTELLEY, J., BSc, ARIC,
G.K.N. Group Technological Centre, Wolverhampton.
5 ELWELL, W. T., PhD, FRIC,
Imperial Metal Industries Ltd., Birmingham.

The half width confidence interval C(95%) =

GOVERNMENT DEPARTMENT 6 SALE, G., Thomas Bolton & Sons Ltd., Stoke-on-Trent.
3 NicHoLLs, H. A., CChem, FRIC, 7 StOTT, J,, David Brown Gear Industries Ltd., Penistone.
Materials Quality Assurance Directorate, Bragg Laboratory, Sheffield.
ANALYSES
Mean of 4 values - mass content in %.
Analyst ; Zn
No. Cu Sn Pb Ni Fe (by difference) Al Mn Sh
1 58.74 0.28 2.22 0.15 0.14 38.48 <0.002 | <0.01 <0.01
2 58.70 0.26 2.25 0.12 0.16 38.51 <0.005 0.001
3 58.70 0.26 2.26 0.12 0.13 38.53
4 58.69 0.26 2.24 0.13 0.15 38.53
5 58.70 0.28 2.23 0.13 0.14 38.52 <0.005 | <0.005
6 58.70 0.27 2.25 0.13 0.15 38.50 <0.005 | <0.005 | <0.005
7 58.73 0.28 2.24 0.14 0.16 38.45
Mm 58.7 0.27 2.24 0.13 0.15 38.5
Sm 0.1 0.01 0.02 0.02 0.02 0.1
The above figures are those which each Analyst has decided upon after careful verification.
Figures in bold type certified, figures in small italic type only approximate.
Mw: Mean of the intralaboratory means. sy: standard deviation of the intralaboratory means.
CERTIFIED VALUES (Cv)
mass content in %
Cu Sn Pb Ni Fe ZN
(by difference)
Cv 58.7 0.27 2.24 0.13 0.15 38.5
C(95%) 0.1 0.01 0.02 0.01 0.02 0.1
txsy

where “t” is the appropriate two sided Student’s t value at the 95% confidence level for “n” acceptable mean values.

For further information regarding the confidence interval for the certified value see ISO Guide 35:2006 sections 6.1 and 10.5.2.
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BCS-CRM 385 LEADED BRASS

NOTES ON METHODS USED

COPPER

All Analysts determined copper electrolytically. Nos. 1 and 3 used a nitric/sulphuric acid solution after separating lead as sulphate. Nos. 4,
5 and 7 dissolved in nitric acid only. No. 6 electrolysed from a nitric/fluoroboric acid solution.

Analyst No. 4 also used an X-ray fluorescence method on a solution of the sample and found 58.62%.

TIN

Analysts Nos. 1, and 7 determined tin turbidimetrically with 4-hydroxy-3-nitrophenylarsonic acid (Elwell and Scholes, Analysis of Copper
and its Alloys, Pergamon Press, 1967). No. 2 used a photometric method depending on the use of quercetin. No. 3 determined tin titrimetrically
after separating it by co-precipitation with iron. No. 3 reduced with metallic nickel according to the Standard Method B.S. 1748: Part 6: 1960.
No. 4 determined tin by atomic-absorption spectroscopy. Nos. 5 and 6 used a polarographic method.

Analyst No. 4 also used an X-ray fluorescence method on a solution of the sample and found 0.25%. Nos. 6 and 7 also used the British
Standard Titrimetric Method and each found 0.25%.

LEAD

Analysts Nos. 1, 4 and 5 determined lead by atomic-absorption spectroscopy. No. 2 determined lead polarographically in alkaline
cyanide/EDTA solution. Nos. 3, 6 and 7 determined lead gravimetrically by depositing it electrolytically as lead peroxide and weighing as such
(No. 6) or converting to lead molybdate (Nos. 3 and 7); No. 3 followed the procedure of the Standard Method B.S. 1748: Part 2: 1961.

Analyst No. 1 also determined lead gravimetrically by precipitation of lead sulphate followed by conversion to the molybdate; a value of
2.24% was obtained. No. 2 also determined lead photometrically by a method involving extraction of the lead as the diethyldithiocarbamate and
conversion to copper diethyldithiocarbamate; a value of 2.24% was obtained. No. 3 also found 2.24% by titration with EDTA after separation as
sulphate. No. 4 also used an X-ray fluorescence method on a solution of the sample and found 2.23%. No. 5 also determined lead gravimetrically
by electro-deposition as lead peroxide followed by conversion to the molybdate; this method gave a value of 2.24%.

NICKEL

Analysts Nos. 1, 2, 3 and 7 determined nickel photometrically with dimethylglyoxime after separation of copper. Nos. 4, 5 and 6 used
atomic-absorption spectroscopy.

Analyst No. 2 also determined nickel gravimetrically with dimethylglyoxime and found 0.12%. No. 4 also used an X-ray fluorescence
method on a solution of the sample and found 0.13%.

IRON

Analysts Nos. 1 2, 3, 5 and 7 determined iron photometrically, in most cases using a portion of the copper-free electrolyte. Nos. 1 and 2
used sulphosalicylic acid. Nos. 3 and 7 used 1, 10-phenanthroline. No. 5 used thioglycollic acid. Nos. 4 and 6 determined iron by atomic-
absorption spectroscopy.

ZINC

A statistical examination of the " difference " and determined values showed that the value for zinc is most accurately obtained by
difference. However, the following values were obtained by direct determination:-

No. 1 separated zinc by ion-exchange and determined it by titration with EDTA according to the Standard Method B.S. 1748: Part 9: 1963;
a value of 38.4% was obtained. Nos. 2, 3 and 7 titrated with EDTA after removal of lead and copper and found 38.4%, 38.6% and 38.4%
respectively. No. 4 used an X-ray fluorescence method on a solution of the sample and found 38.4%. No. 6 found 38.6% by depositing zinc
electrolytically from a sodium hydroxide solution after removal of interfering elements.

ALUMINIUM

Analysts Nos. 1 and 2 determined aluminium photometrically with eriochrome cyanine after separation of interfering elements. Nos. 5 and 6 determined
aluminium by emission spectroscopy.
MANGANESE

Analyst No. 1 determined manganese titrimetrically after oxidation with persulphate/silver nitrate (Analoid Method No. 53). No. 2 used a photometric
periodate method. Nos. 5 and 6 determined manganese by emission spectroscopy.

ANTIMONY
Analyst No. 1 determined antimony photometrically as the iodoantimonite complex. No. 6 used emission spectroscopy.

DESCRIPTION OF SAMPLE
Bottles of 100g chips graded 1700-250 micron (10-60 mesh).

INTENDED USE & STABILITY
The sample is intended for the verification of analytical methods, such as those used by the participating laboratories, for the calibration of
analytical instruments in cases where the calibration with primary substances (pure metals or stoichiometric compounds) is not possible and for
establishing values for secondary reference materials.
It will remain stable provided that the bottle remains sealed and is stored in a cool, dry atmosphere. When the bottle has been opened the lid
should be secured immediately after use. If the contents should become discoloured (e.g. oxidised) by atmospheric contamination they should be
discarded.
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