
ausverkauft / out of stock









Bundesanstalt für Materialforschung und -prüfung 
in co-operation with the Committee of Chemists of the GDMB 

Gesellschaft für Bergbau, Metallurgie, Rohstoff- und Umwelttechnik 

Certified Reference Material 

BAM-366  

SF-Cu 

Certified values 

Element Mass fraction Uncertainty* 
in µg/g in µg/g 

Ag 7,9 ± 0,8
As 1,11 ± 0,08
Cd 0,27 ± 0,04
Fe 23,4 ± 0,5
Ni 3,2 ± 0,7
P 263 ± 6
Pb 10,8 ± 0,5
S 8,7 ± 0,6
Sb 0,99 ± 0,10
Sn 111 ± 3
Zn 15,6 ± 1,2

*95 % Confidence interval, calculated from the standard deviations of means of data sets

Indicative value 

Element Mass fraction 
in µg/g

Bi < 0,3
Se < 1,1
Te < 0,3

The Reference Material is available in form of discs (4 cm diameter and 3 cm height) for 
optical emission- and X-ray spectrometers, 

Berlin, March 1995 (Engl. translation: August 2005) 
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Means of accepted data sets  
(for one method at one laboratory, respectively) 

 
Mass fraction in µg/g 

Line no. Ag As Cd Fe Ni P Pb S Sb Sn Zn 

1 6,7 0,95 0,18 22,7 2,4 255 9,7 8,0 0,77 104 13,2 
2 7,2 1,09 0,28 22,7 2,6 257 10,2 8,2 0,87 107 13,4 
3 7,6 1,10 0,28 23,2 2,7 259 10,4 8,4 0,96 107 14,2 
4 7,8 1,12 0,29 23,4 3,3 259 10,4 8,5 1,00 109 14,4 
5 8,2 1,15 0,30 23,5 3,3 264 10,7 8,7 1,04 109 15,2 
6 8,8 1,16 0,30 23,6 3,4 266 11,0 8,9 1,04 111 15,2 
7 9,0 1,20  24,0 4,4 270 11,0 9,5 1,09 111 16,1 
8    24,0  273 11,2 9,8 1,13 114 16,3 
9    24,4   11,3   115 17,4 

10       11,5   116 17,7 
11       11,8   118 18,0 

M : 7,9 1,11 0,27 23,4 3,2 263 10,8 8,7 0,99 111 15,6 
SM: 0,9 0,08 0,6 0,6 0,6 7 0,7 0,7 0,12 5 1,7 
s: 0,3 0,07 0,5 0,5 0,5 3 0,4 0,7 0,09 3 0,5 

 
 
 
 
 
 
Mass fraction in µg/g 

Line no. Bi Se Te 

1 0,12 0,5 0,10 
2 0,13 0,5 0,13 
3 0,20 0,54 0,13 
4 0,25 0,80 0,18 
5 0,29 0,94 0,21 
6  1,08 0,27 

M : 0,20 0,73 0,17 
SM: 0,07 0,25 0,06 
s: 0,02 0,10 0,03 

 
 
 
M: mean of means of data sets 
sM: standard deviation of means of data sets* 
s: mean of standard deviations of data sets under repeatability conditions 
values in italics are indicative values 
 
 
* calculated of at least 4 single values 
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Methods of analysis 
Element Line no. 
 
Ag 1, 2, 3, 4, 5, 6, 7 Atomic absorption spectrometry (F AAS) without separation 
 
As 1, 2 Inductively coupled plasma - optical emission spectrometry, La(OH)3- 
  precipitation 
 3 Inductively coupled plasma - mass spectrometry (ICP-MS) 
 4, 5 Atomic absorption spectrometry (ET AAS), La(OH)3-precipitation 
 6 Spectrophotometry, molybdenum blue, extraction 
 7 Atomic absorption spectrometry (F AAS), La(OH)3-precipitation 
 
Cd 1, 4 Atomic absorption spectrometry (F AAS) without separation 
 2 Inductively coupled plasma - mass spectrometry without separation 
 3, 5 Atomic absorption spectrometry (ET AAS) without separation 
 6 Atomic absorption spectrometry (F AAS), electrolytic Cu-separation  
 
Fe 1, 7 Atomic absorption spectrometry (F AAS), electrolytic Cu-separation 
 2, 4, 6, 8 Atomic absorption spectrometry (F AAS), La(OH)3-precipitation 
 3 Atomic absorption spectrometry (ET AAS) without separation 
 5 Spectrophotometry, 1.10-phenanthroline, extraction 
 
Ni 1 Inductively coupled plasma - mass spectrometry without separation 
 2, 4 Atomic absorption spectrometry (ET AAS) without separation 
 3 Atomic absorption spectrometry (F AAS), extraction with dimethylglyoxime  
 5, 7 Atomic absorption spectrometry (F AAS), electrolytic Cu-separation 
 6 Atomic absorption spectrometry (F AAS) without separation 
 
P 1, 2, 3, 5, 6, 7, 8 Spectrophotometry, phoshovanadomolybdate, extraction 
 4 Inductively coupled plasma - optical emission spectrometry without separation 
 
Pb 1, 4, 6 Atomic absorption spectrometry (F AAS) without separation 
 2, 8, 9, 10 Atomic absorption spectrometry (F AAS), La(OH)3-precipitation 
 3 Inductively coupled plasma - optical emission spectrometry, La(OH)3- 
  precipitation 
 5 Atomic absorption spectrometry (F AAS), electrolytic Cu-separation 
 7 Atomic absorption spectrometry (ET AAS) without separation 
 11 Inductively coupled plasma - mass spectrometry (ICP-MS) 
 
S 1 Microtitration Cd(II), reductive dissolution, distillation 
 2, 3, 5, 8 Combustion method without flux  
 4 Spectrophotometry, methylene blue, reductive dissolution, distillation 
 6, 7 Combustion method with tin flux 
 
Sb 1, 6 Inductively coupled plasma - optical emission spectrometry, La(OH)3- 
  precipitation 
 2, 5 Atomic absorption spectrometry (ET AAS), La(OH)3-precipitation 
 3 Spectrophotometry, Rhodamine B, extraction 
 4 Inductively coupled plasma - mass spectrometry (ICP-MS) 
 7 Atomic absorption spectrometry (F AAS), La(OH)3-precipitation 
 8 Atomic absorption spectrometry (ET AAS) without separation 
 
Sn 1 Atomic absorption spectrometry (ET AAS) without separation 
 2 Spectrophotometry, quercetine, extraction 
 3 Atomic absorption spectrometry (F AAS) without separation 
 4, 5, 6, 7, 11 Atomic absorption spectrometry (F AAS), La(OH)3-precipitation 
 6 Atomic absorption spectrometry (F AAS), extraction, tri octylphosphine oxide 
  (TOPO) 
 9 Direct coupled plasma - optical emission spectrometry without separation 
 10 Inductively coupled plasma - optical emission spectrometry without separation 
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Methods of analysis 
Element Line no. 
 
Zn 1, 2, 3, 4, 5,  Atomic absorption spectrometry (F AAS) without separation 
 6, 7, 10  
 8, 9 Atomic absorption spectrometry (F AAS), electrolytic Cu-separation 
 11 Inductively coupled plasma - mass spectrometry (ICP-MS) 
 

⎯ 
Bi 1, 3 Atomic absorption spectrometry (F AAS), La(OH)3-precipitation 
 2 Spectrophotometry, diethyldithiocarbamate, extraction 
 4, 5 Atomic absorption spectrometry (ET AAS), La(OH)3-precipitation 
 
Se 1 Inductively coupled plasma - optical emission spectrometry, La(OH)3- 
  precipitation 
 2 Atomic absorption spectrometry (F AAS), La(OH)3-precipitation 
 3, 4 Atomic absorption spectrometry (ET AAS), La(OH)3-precipitation 
 5 Spectrophotometry, 1.2-diaminobenzene, extraction 
 6 Inductively coupled plasma - mass spectrometry (ICP-MS) 
 
Te 1, 4, 5, 6 Atomic absorption spectrometry (F AAS), La(OH)3-precipitation 
 2, 3 Atomic absorption spectrometry (ET AAS), La(OH)3-precipitation 
 
 

  Participating laboratories 
  Bundesanstalt für Materialforschung und -prüfung, Berlin (Germany) 
  Dipl.-Ing. Peter Glörfeld, Willich (Germany) 
  Hüttenwerke Kayser AG, Lünen (Germany) 
  KM-kabelmetal AG, Menden (Germany) 
  KM-kabelmetal AG, Osnabrück (Germany) 
  Krupp VDM GmbH, Werdohl (Germany) 
  Max-Planck-Institut für Metallforschung, Dortmund / Stuttgart  (Germany) 
  Montanwerke Brixlegg GmbH, Brixlegg (Austria) 
  Norddeutsche Affinerie AG, Hamburg (Germany) 
  VAW aluminium AG, Bonn (Germany) 
  Wieland-Werke AG, Ulm (Germany) 
 
 

BAM Berlin BAM Berlin 
Department I Division I.1 
Analytical Chemistry; Inorganic-chemical Analysis; 
Reference Materials Reference Materials 
 
 
 
 
Prof. Dr. U. Panne Dr. R. Matschat 
(Head of Department) (Head of Division) 
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Sale of the reference material: Bundesanstalt für Materialforschung und -prüfung (BAM),  

Richard-Willstätter-Straße 11, 12489 Berlin 

Tel: ++49(0)30 8104-2061, 8104-1119   Fax: ++49(0)30 8104-1117 
       e-mail: sales.crm@bam.de 
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