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European Reference Materials

in cooperation with the WG ‘Copper’
of the Committee of Chemists of GDMB

CERTIFICATE OF ANALYSIS

ERM®-EB387
CuZn20Ni5

Certified Values

Certified value " Uncertainty 2

Element Mass fraction in %

Cu 75.18 + 0.16

Zn 19.57 + 0.19

Ni 5.020 + 0.09
Element Mass fraction in mg/kg

Fe 617 t 22

Mn 796 t 9

Sn 30.1 t 2.8

Pb 10.8 + 2.1

" Unweighted mean value of the means of accepted sets of data, each set being obtained in a different
laboratory and/or a different method of measurement. The values are traceable to the Sl (Systeme
International d’Unités) via calibration using sufficiently pure substances of known stoichiometry.

? Estimated expanded uncertainty U with a coverage factor of k=2, corresponding to a level of confidence of
about 95 %, as defined in the Guide to the expression of uncertainty in measurement, ISO, 1993. U is

calculated according to:
2
S
n

om

with

s = Std.-dev. of the means of data sets from the certification round robin

n = Number of data sets from the certification round robin

Shom =Uncertainty coming from the variation of the results of the homogeneity test over the area of a
sample. Since it is not possible to separate contributions coming from real inhomogeneities and
contributions coming from the scatter of the analytical method used for the homogeneity test
(spark emission spectrometry) this represents a worst case estimation The mass fraction of copper
was calculated as matrix during the homogeneity test.

This certificate is valid until 09/2053; this validity may be extended as further evidence of stability becomes
available.
Date of issue: January 2004 All following pages are an integral part of the certificate.
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The minimum sample size for wet chemical analysis is 0.5 g.

NOTE

European Reference Material ERM®-EB387 was originally certified as BAM-M387. It was produced and certified
under the responsibility of Bundesanstalt fur Materialforschung und —prifung (BAM) in cooperation with the
Committee of Chemists of the GDMB, Gesellschaft fir Bergbau, Metallurgie, Rohstoff- und Umwelttechnik
according to the principles laid down in the technical guidelines of the European Reference Materials® co-
operation agreement between BAM-LGC-IRMM. Information on these guidelines is available on the Internet
(http://www.erm-crm.org).

Accepted as an ERM®, Berlin, 2004-04-14.

Berlin,
BAM Berlin BAM Berlin
Department | Division 1.1
Analytical Chemistry; Inorganic Chemical Analysis;
Reference Materials Reference Materials
12200 Berlin, Germany 12200 Berlin, Germany
Prof. Dr. I. Nehls Dr. R. Matschat
(Head of Department) (Head of Division)
DESCRIPTION OF THE SAMPLE

The Reference Material is available in the form of discs (approx. 40 mm diameter, 30 mm thickness). It is
intended for establishing and checking the calibration of optical emission and X-ray spectrometers for the
analysis of samples of similar materials
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MEANS OF ACCEPTED DATA SETS

(for one method at one laboratory, respectively)

mass fraction in %

mass fraction in mg/kg
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Line no. Cu Zn Ni
1 75.082 19.368 -
2 75.109 19.487 -
3 75.118 19.520 | 4.938
4 75.143 19.548 | 4.966
5 75.173 19.600 | 4.985
6 75.176 19.608 | 4.997
7 75.177 19.620 | 5.009
8 75.180 19.625 | 5.022
9 75.195 19.630 | 5.033
10 75.225 19.640 | 5.036
11 75.232 19.670 | 5.037
12 75.238 5.048
13 75.240 5.049
14 75.248 5.063
15 5.083
16
17
M : 75.181 19.574 | 5.020
Sy 0.0530 | 0.0876 | 0.0406
3 0.0360 | 0.0647 | 0.0222

Line no. Fe Mn Sn Pb
1 595.0 - e 8.73
2 596.6 778.3 N 9.50
3 600.8 785.7 26.85 9.83
4 604.7 786.7 28.73 10.20
5 606.8 787.2 29.25 10.38
6 606.8 791.0 29.50 10.46
7 610.6 792.7 29.83 11.00
8 617.0 794.5 30.00 11.52
9 617.0 795.0 30.00 11.60
10 617.3 798.1 30.26 11.83
11 622.3 801.1 30.75 12.30
12 631.7 803.3 31.23 12.32
13 637.6 803.9 34.17
14 644.5 812.0
15 648.2 813.0
16
17

M : 617.1 795.9 30.05 | 10.805
Sy 16.81 10.05 1.785 1.145
5 7.77 5.12 0.968 0.752

The laboratory mean values have been examined statistically to eliminate outlying values. Wherea ” ---"

appears in the table it indicates that an outlying value has been omitted.

M : mean of means of data sets
s,, - standard deviation of means of data sets*

s, mean of standard deviations of data sets

*calculated of at least 4 but usually 6 single values
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ANALYTICAL METHOD USED FOR CERTIFICATION

Element Line-No.

Method

Cu 1,2,3,4,5,6,7,8,
9,10, 11,13, 14
12

Fe 1,6,12,13, 14
2,15

3,4,5,7,8,9,10, 11

Mn 2,4,5,6,7
3,8,9,10,12, 13,15

Ni 3

Pb 1

5,10, 11,12
6
9

Sn 3,4,6,7,9, 10,
11,13

Zn

PARTICIPANTS

Electrogravimetry

Inductively coupled plasma — optical emission spectrometry (ICP
OES)

Flame atomic absorption spectrometry (FAAS)
Spectrophotometry

Inductively coupled plasma — optical emission spectrometry (ICP
OES)

Flame atomic absorption spectrometry (FAAS)

Inductively coupled plasma — optical emission spectrometry (ICP
OES)

Spectrophotometry

Photon activation analysis (PAA)

Inductively coupled plasma — optical emission spectrometry

(ICP OES) after electrolytic separation of copper

Spectrophotometry

Inductively coupled plasma — optical emission spectrometry (ICP OES)
Flame atomic absorption spectrometry (FAAS)

Photon activation analysis (PAA)

Gravimetry

Spectrophotometry

Flame atomic absorption spectrometry (FAAS)

Electrothermal atomic absorption spectrometry (ET AAS)

Inductively coupled plasma — optical emission spectrometry (ICP OES)
Inductively coupled plasma — mass spectrometry (ICP-MS)

Flame atomic absorption spectrometry (FAAS) after electrolytic
separation of copper

Inductively coupled plasma — optical emission spectrometry (ICP OES)

Spectrophotometry after extraction
Flame atomic absorption spectrometry (FAAS)
Inductively coupled plasma — mass spectrometry (ICP-MS)

Inductively coupled plasma — optical emission spectrometry (ICP OES)
Complexometric titration after extraction
Flame atomic absorption spectrometry (FAAS)

Allgemeine Gold- und Silberscheideanstalt AG, Pforzheim
Bundesanstalt flir Materialforschung und -prifung (BAM), Berlin

Labor .11 (Metallanalytik);

Labor 1.43 (Aktivierungsanalyse, Gasanalytik)
Centre de Développement des Industries de mise en Forme des Matériaux (CTIF), Sévres (F)

DIEHL Metall, Réthenbach
Eurocoin AG, Schwerte
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Institutet fér Metallforskning AB, Stockholm (SE)
Institut far Materialprifung Glorfeld GmbH, Willich
Jobin Yvon GmbH, Gelsenkirchen

KM Europa Metal AG, Osnabrtick

Krupp VDM GmbH, Werdohl

Norddeutsche Affinerie AG, Hamburg

Ridsdale & Co Ltd., Middlesbrough (GB)
Sundwiger Messingwerk, Hemer

Tréfimétaux S. A., Sérifontaine (F)
Wieland-Werke AG, Ulm

INSTRUCTIONS FOR USE

Before use, the surface of the material must be cleaned by turning on a lathe. An area of approx. 5 mm
diameter in the centre of the discs should not be used for spark emission spectrometry.

STORAGE

The material should be stored at ambient conditions in a dry and clean environment.

TECHNICAL REPORT

A detailed technical report (in German) describing the analysis procedures and the treatment of the
analytical data used to certify ERM®- EB387 is available on request.

Supply of Reference Materials by Bundesanstalt flir Materialforschung und —priifung:
Richard-Willstatter-Stral3e 11, 12489 Berlin, Germany
Phone: +49 30 8104 2061 e-mail: sales.crm@bam.de
Fax: +4930 8104 1117 internet: www.bam.de
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