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INTRODUCTION

For over eighty years Bureau of Analysed Samples Ltd (BAS) has been preparing British Chemical Samples, now known as BCS Certified Reference Materials (CRMs) for the metallurgical
industries. Full particulars of all BAS-produced materials are given in a separate catalogue.

When the UK joined the EEC in 1973 BAS was invited to co-operate with BAM in Germany and IRSID in France in the production of CRMs for the iron and steel industry on a European
basis and this European Producers Group has been augmented by the inclusion of the Nordic CRM Working Group: this work was under the auspices of the European Committee for Iron
and Steel Standardization (ECISS). These EURONORM Certified Reference Materials (ECRMs) are normally analysed by approximately twenty laboratories from countries in the European
Economic Area (EEA) and are issued with a Certificate of Analysis approved by the participating laboratories and the producing organizations. These ECRMs are indicated by an asterisk in
this list. Although BAS is no longer a part of the ECRM Producers Group, all ECRMs (prepared by BAM, IRSID (now ARCELORMITTAL), CTIF and Jernkontoret) are available from BAS.
Data regarding the BAS-produced ECRMs are given in the BAS Certified Reference Materials Catalogue, whilst the data re BAM, ARCELORMITTAL, CTIF and Jernkontoret -produced ECRMs
are given in this catalogue.

Further details of ECRMs, including their method of preparation, certification and supply and the use of the statistical information given on ECRM certificates are given in Technical Reports
CEN/TR 10317:2014 and CEN/TR 10350:2013 which are available in the UK from the BSI, 389 Chiswick High Road, London W4 4AL.

In September 1992, the BNF — Fulmer organisation was closed down. BAS purchased their Reference Materials business, including the considerable stock of BNF samples, and is
continuing the business as before. Thus, BAS is now the primary source of BNF copper, nickel and lead base Reference Materials. Replacement samples are being produced by BAS in
order to maintain continuity of supply of these samples: (see the latest BAS Catalogue for details of such samples already produced by BAS).

In order to assist our customers to obtain complementary Reference Materials from other reputable producers, BAS is now holding a stock, and many of the Reference Materials detailed
in this catalogue are immediately available, with delivery of non-stock items usually achieved within two to three weeks.

In this catalogue Reference Materials which are supplied with a Certificate of Analysis giving the information specified in ISO Guide 31 “Contents of Certificates of Reference Materials” are
referred to as “Certified Reference Materials” and the remainder as “Reference Materials”, in accordance with the definitions given in ISO Guide 30 “Terms and definitions used in
connection with Reference Materials”. (ISO Guides are available from Case Postale 56, CH-1211 Geneva 20, Switzerland).

The Certificate accompanying each CRM, or Analysis Report/Information Sheet accompanying each RM, should be consulted to obtain the accurate analysis of each sample, since in some
cases the figures shown in this catalogue may differ slightly from those given on the Certificate or Analysis Report/Information Sheet. Please note that the disc/block sizes stated in this
catalogue are approximate and may vary from sample to sample.

GENERAL INFORMATION
Our website, at www.basrid.co.uk, is continuously being improved and now includes a page of downloadable certificates for all currently available BAS products.
QUALITY ASSURANCE

Bureau of Analysed Samples Ltd, is very pleased to advise customers that in November 1994 its Quality System was formally approved and recognised by the award of a Certificate of
Registration to the Quality Standard BS EN ISO 9002:1994 for the production and supply of CRMs, RMs and SUS. This certificate has now been revalidated to the new standard BS EN ISO
9001:2015. Furthermore, BAS was accredited, in June 2006, to the International Guide, ISO Guide 34 (General Requirements for the Competence of Reference Material Producers) and
the accreditation has since been updated to the Standard I1SO 17034.

Please note that, whilst BAS is accredited to ISO 17034, only three of the Producers detailed in this catalogue (Brammer Standard Company, Inc., Bundesanstalt flir Materialforschung und
-prifung and Community Bureau of Reference / Institute for Reference Materials and Measurements) are so accredited. The CRM/RMs prepared by the other producers in this catalogue
will not have been produced under ISO 17034 accreditation.



Coal Reference Materials

Australian Coal Industry Reference Samples (ACIRS), Australia
CHEMICAL COMPOSITION (nominal mass content in %) - Figures in brackets are for information only

(Finely divided material — unit weights as shown in table)

. . Hardgrove . .
e Unit Volatile C Total : . Gross Calorific | Relative
ACIRS No. | Description Weight Ash Matter Total C H N P as CO Cl F Hg Cd As Se S Grl?:::)l(llty Value Ml/kg | Density
S1A-2011 Coal 250g 0.42
S1C-2011 Coal 2509 1.46
G8-2019 Coal 1209 1014 20.23 7944 | 440\ 1.79 | 0.027 0.052 | 0.0085 | 0.000002 0.590 . 32.357 1.382
H7-2019 Coal 4 x 1kg 30, 46, 63 & 86
M(Il_;t2:21)4 Coal 1259 18.68 | (32.8) (67.4) | (4.73)) (1.34) | 0.098 | (0.04)| 0.014 | 0.0160 | 0.0000122 | 0.000018 | 0.00039 0.00015 | 2.39 (28.36) 1.417
M2-2018 Coal 509 9.32 0.0176 | 0.0000041 | 0.000002 | 0.00003 | (0.00003)
Coal Fly Ash Reference Material (Units of 80g)
ACIRS No. Description SiO2 | Al20s | Fe203 | CaO | MgO | Na:O | K20 P20s | TiO2 | Mn304| BaO Sro SO3 Co Cr Cu Ni Pb \") Zn
A1-2016 Coal Fly Ash 44.1 289 | 146 | 6.05 | 1.25 | 043 | 046 | 1.26 | 1.56 | 022 | 0.183| 0.16 | 0.32 | (0.0043) | (0.0058) | (0.0099) | (0.0047) | (0.0047) | (0.0176) | (0.0090)
Values are also given for Ash Fusibility Reducing Temperatures:- Deformation 1257°C; Sperical 1287°C; Hemispherical 1309°C; Flow 1367°C
Ash Fusibility Oxidising Temperatures:- Deformation 1349°C; Sperical 1383°C; Hemispherical 1398°C; Flow 1429°C

ALPHA RESOURCES Inc. (AR), USA
CHEMICAL COMPOSITION (nominal mass content in %)

Oxygen & Nitrogen in Steel Reference Materials (units as shown)

AR No. Units Oxygen Nitrogen
644 100 x 1g pins 0.0003 0.0140
645 " 0.0035 0.0088
646 " 0.0035 0.0738
654 100 x 0.5g pins 0.0044 0.0536
655 " 0.0037 0.392
659 " 0.0110 0.0056
661 " 0.0008 0.0091
668 " 0.0010 0.0024
1647 100 x 1g pins 0.0031 0.140
1650 " 0.0100 0.0102
1651 " 0.0031 0.0202
1652 " 0.0034 0.0530
1653 " 0.0007 0.0030
1657 " 0.0034 0.0319

Hydrogen in Steel Reference Materials (units as shown)

AR No. Units Hydrogen
546 100 x 1g pins 0.000095
555 " 0.00023
556 " 0.00045
558 " 0.00067

Hydrogen, Oxygen & Nitrogen in Titanium Reference Materials (units as shown)

AR No. Units Hydrogen Oxygen Nitrogen
637 100 x 0.1g pins 0.0015 0.152 0.008
641 " 0.0041 0.1958 0.0309
650 " 0.0068 0.089 0.0087
651 " 0.0029 0.1262 0.0065

The above figures are target levels and may vary between batches.
The above only constitutes a selection of Alpha Resource samples. Additional samples are available and information on these will be provided on request.
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ARCELORMITTAL MAIZIERES RESEARCH SA (formerly IRSID), France

CHEMICAL COMPOSITION (nominal mass content in %) - Figures in bold type certified, figures in small italic type only approximate.

Unalloyed Steel Certified Reference Materials (Finely divided material — units of 100g)

AMMZ/IRSID No. C Si Mn P S Cr Ni Al Total Co Cu Pb Sn
ECRM 012-1 0.082 0.083 0.255
ECRM 021-1 0.243 0.271 1.288 0.0121 0.0087 0.125 0.255 0.167
ECRM 022-1 0.115 0.797 0.057 0.296
ECRM 023-1 0.331 0.264 0.667 0.021 0.0156 0.280
ECRM 024-1 0.104 0.139 0.726 0.0155 0.235 0.287
*ECRM 081-1 0.099 0.105 0.605 0.0129 0.014 0.042 0.023 0.017 0.026 0.0039
Alloy Steel Certified Reference Materials (Finely divided material — units of 100g; 190-1 also available as 35mm x 35mm x 30mm blocks)
AMMZ/IRSID No. c si Mn P s cr Mo Ni Al Co Cu N v w
ECRM 106-2 0.153 0.238 0.727 1.030 0.054 1.430 0.078
ECRM 107-1 0.407 0.286 0.611 1.443 0.323 0.191 0.345 0.108
ECRM 108-1 0.384 0.340 0.690 0.0176 0.017 2.92 0.538 0.215 0.118
ECRM 112-1 0.348 1.00 0.191 4.78 1.21 0.234 0.115 0.604 1.78
ECRM 113-1 0.680 0.249 0.586 0.013 0.006 0.816 0.413 1.744 0.146
*ECRM 188-1 1.094 0.0113 1.538
*ECRM 190-1 0.395 0.278 1.28 0.0112 0.0044 2.18 0.410 0.934 0.034 0.0096
Alloy Steel Certified Reference Materials (continued)
AMMZ/IRSID No. Bi Cd Ga Hg Nb Pb Sb Se Te TI Zn
*ECRM 188-1 <0.00002 <0.00005 0.00251 <0.00001 0.00013 <0.0001 0.00048 <0.0002 <0.0002 <0.00002 <0.0003
Highly Alloyed Steel Certified Reference Materials (Finely divided material — units of 100g; ECRM 269-1 also available as 35mm diameter x 25mm discs)
AMMZ/IRSID No. C Si Mn P S Cr Mo Ni As Co Cu N Nb Sn Ti \", w Ca Zn
ECRM 201-1 0.291 0.843 0.363 12.33 0.050 0.202 0.099 0.0193 0.020 0.0018 | 0.0005
*ECRM 269-1 0.0499 0.441 1.262 0.0313 | 0.0010 | 18.150 0.397 8.044 | 0.0061 | 0.1116 | 0.366 0.0460 | 0.0242 | 0.0099 | 0.0006 | 0.0991 | 0.0306
*ECRM 279-2 0.0885 0.5160| 0.2584 15.642 1.603 0.1067
*ECRM 282-1 0.086 0.734 1.64 0.019 0.0042 | 16.72 2.19 10.86 0.109 0.488 0.031

* Denotes Full EURONORM-Certified Reference Material




ARCELORMITTAL MAIZIERES RESEARCH SA (formerly IRSID), France

CHEMICAL COMPOSITION (nominal mass content in %) - Figures in bold type certified, figures in small italic type only approximate.

Ferro-Alloy Certified Reference Materials (Finely divided material - units of 100g)

AMMZ/IRSID No. Description C Si Mn P S Cr Al N Ti
ECRM 503-1 Ferro-Manganese 0.700 0.865 80.8 0.069 0.009
ECRM 507-1 Ferro-Chromium 5.43 1.20 0.270 0.018 70.27 0.050
ECRM 509-1 Ferro-Chromium 0.013 0.229 0.018 72.85 0.026
ECRM 510-1 Ferro-Titanium 0.058 4.65 0.035 49 0.014 26.95

Mineral, Concentrate and Ore Certified Reference Materials (Finely divided material — units of 100g)

AMMZ/IRSID No. Description Fe Si Ca Mg Al Ti Mn P S Na K \") Cr Ni Co C(T) Zn Fe (II) Others
ECRM 601-1 Iron Ore 36.76 | 8.95 | 4.05 | 1.21 | 2.33 | 0.114 |0.370 |0.590 |0.065 8.8
ECRM 603-1 Iron Ore 53.65| 1.28 | 091 | 0.2 4.20 | 0.137 |0.440 |0.084 |0.097 0.3
ECRM 604-1 Iron Ore 65.69 | 1.27 | 0.107] 0.049 | 0.93 | 0.060 |0.092 |0.053 |0.015 0.5
ECRM 606-1 Iron Ore 59.66 | 1.04 | 1.04 [ 0.32 | 0.34 | 0.019 |2.59 [0.026 |0.033 0.1
ECRM 607-1 Iron Ore 30.89 | 3.07 |13.74 | 0.77 | 2.48 | 0.123 |0.254 |0.529 |0.050 595
ECRM 608-1 Ferriferrous Marl 4.00|28.23 | 6.22 | 0.81 | 5.26 | 0.428 |0.044 |0.053 |0.455 185
ECRM 611-1 Iron Ore Sinter 62.22| 2.07 | 2.85 [ 0.32 | 0.69 | 0.035 |1.97 [0.030 |0.008 13.84
ECRM 612-1 Iron Ore Sinter 42.43| 5.94 |12.06 | 1.20 | 3.00 | 0.151 |0.363 |0.885 |0.053 9.19

*ECRM 677-1 Iron Ore 51.54 |11.78 | 0.038] 0.012 | 0.32 | 0.013 |0.016 |0.0170| 0.005 |0.007 |0.008 .. |oooz |ooo15)00006| .. |o0.002 0.43 H20+
*ECRM 685-1 Pre-reduced Iron Ore | 91.10 [ 0.795| 0.140| 0.239 | 0.320 | 0.220 |0.042 |0.017 |0.0031]|0.077 |0.042 |0.144 0.018 |0.013 | 1.49 772 | 80.80 Fem
*ECRM 691-1 Iron Ore 64.39 | 0.556| 0.999] 2.022 | 0.475 | 0.966 |0.1734]|0.0877]0.0632|0.0164|0.0504] 0.0603| 0.0095]0.0299 |(0.0216)| 0.307 | 0.0195] 20.71 g'g;gg g;‘

Refractory Certified Reference Materials (Finely divided material — units of 100g)

AMMZ/IRSID No. Description Fe Si Ca Mg Al Ti Cr Mn B N P S cm H20 LOI
ECRM 702-1 Dolomite 0.440 1.04 21.48 12.37 0.21 0.013 | <o.002 0.098 0.024 0.027 12.3 0.5 45.6
*ECRM 778-1 High Carbon Magnesia | 0.67 0.489 0.883 | 48.87 0.297 0.008 0.102 0.011 | 0.0012 0.004 14.00 15.38

*ECRM 780-1 Silicon Carbide 1.30 63.5 0.84 0.051 | 1.86 0.029 0.32 26.38
Slag and Dust Certified Reference Materials (Finely divided material — units of 100g)

AMMZ/IRSID No. Description Fe Si Ca Mg Al Ti Mn P S Na K F \") Cr Ni Zn Cu As Pb C(m) Cl Others
ECRM 802-1 Blast Furnace Slag 0.576|15.16 | 30.62| 2.87 | 8.53 |0.366|0.460]0.109] 0.714] 0.236| 0.491] 0.243] 0.028] 0.0053 0.0025 0.0245B
ECRM 803-1 Blast Furnace Slag 0.613|17.01|30.93|2.44 |6.98 |0.301|0.552]|0.118|0.767
ECRM 804-1 Basic Slag 11.92 | 2.59|36.88|0.88 |0.407|0.152|1.48 |7.67 |0.127 0.460
ECRM 805-1 Basic Slag 14.87 | 3.10]/34.96|1.12 |0.326|0.205]|1.59 |7.07 |o0.092 0.514
ECRM 806-1 Basic Slag 17.89 | 5.48|32.97|1.82 |0.477|0.302]|4.60 |0.982]0.110 0.288

*ECRM 876-1 Electric Furnace Dust | 24.85 | 1.72| 3.43|1.31 |0.34 |0.048|2.84 |0.128]|0.87 |1.98 |1.63 |0.24 0.17 |0.034[23.29 |0.42 |0.023|7.82 | 0.26|3.63 ooblgic;n
*ECRM 880-1 Blast Furnace Dust 31.0 3.34| 3.15|0.714|1.28 |0.081]0.218|0.038] 0.425| 0.041| 0.108] 0.034 0.027 |0.014| 0.064 |0.005 0.017| 37.77]0.086

* Denotes Full EURONORM Certified Reference Materials




BUNDESANSTALT FUR MATERIALFORSCHUNG UND -PRUFUNG (BAM), Germany

CHEMICAL COMPOSITION (nominal mass content in %) - Figures in bold type certified, figures in small italic type only approximate.

Unalloyed Steel Certified Reference Materials (Al finely divided materials - units of 100g, except 026-1, 026-2, 027-1, 028-1, and 029-1 which are 10mm dia. x 90mm rods and 098-1 which is in solid
disc form 36-39mm dia. x 26mm: ECRM 035-2 also available as 38mm dia. x 20mm discs and ECRM 083-2 also available as 39mm dia. x 28mm discs)

BAM No. g;':e c si Mn P s cr Mo N AcidA'Sol_) (rfth As Co Cu N Pb sn Ti v Others
ECRM 026-1]| 1969 | 0.44 0.0053 0.00310
ECRM 026-2| 1973 0.0042 0.00250
ECRM 027-1| 1970 | 0.05 0.003 0.4 0.03 0.03 0.001 0.0157 0.0084 O
ECRM 028-1| 1970 | 0.1 0.002 0.3 0.06 0.03 0.001 0.0029 0.01130
ECRM 029-1| 1970 | 0.05 0.003 0.3 0.03 0.03 0.001 0.0083 0.03120
ECRM 030-4| 1973 | 0.456 0.318 0.603 0.018 0.021 0.117 0.042 0.042 ] 0.012 0.061 ] 0.0051 0.0055
ECRM 031-3| 1972 | 0.055 0.037 0.329 0.014 0.021 0.054 | 0.013 0.020 | 0.0050
ECRM 032-2| 1968 | 0.271 0.282 0.556 0.0129 | 0.0254 0.088 0.040 0.020 0.085 | 0.0044

*ECRM 035-2| 1998 | 1.277 0.216 0.305 0.0038 | 0.0111 | 0.0104 | 0.0056 | 0.0190] 0.0177 | 0.0193 ] 0.0017 0.0085] 0.0230 0.0030
ECRM 036-1| 1968 | 0.858 0.194 0.327 0.0074 | 0.0095 0.091 0.058 0.015 1]0.0233 0.065 ] 0.0100 0.006 0.019
ECRM 042-1| 1972 | 0.108 0.037 0.666 0.0057 | 0.024 0.016 0.029 0.010 0.041 | 0.0078 0.0054 Nb
*ECRM 077-3| 2017 | 0.1650 0.01623 0.00852
*ECRM 079-2| 1989 | 0.596 0.247 0.743 0.0234 | 0.192 0.0382 0.022 0.021 | 0.004 0.046 | 0.0074 0.0037
*ECRM 082-1]| 1976 | 0.415 0.235 0.769 0.013 0.030 0.018 0.027 0.032 0.029 0.025 0.0047 0.149 0.030Te
*ECRM 083-1| 2009 | 0.0262 0.289 0.0076 | 0.0100 0.013 0.014 0.004 0.004 0.016 | 0.00189
*ECRM 083-2| 2017 | 0.0315 | 0.00747 | 0.2160 | 0.0106 | 0.00561 | 0.0219 0.0116 0.0784 |0.00177] 0.00236 | 0.0127 | 0.00157 |(0.0002 (0.0003)| (0.0005) ]0.00439 Zn
*ECRM 098-1| 1993 | 0.00051 | 0.00048 | 0.00008 | 0.00006 | 0.00031 | 0.00571 | 0.00085 0.00024
Alloy Steel Certified Reference Materials (Finely divided material - units of 100g; 129-3, 179-2, 187-2, 192-1, 193-1 and 194-2 also available as 37-40mm dia. x 25-35mm discs)
BAM No. Cert, C Si Mn P S Cr Mo Ni Al As B Co Cu N Sn Ti \") Others
Date (Total)
ECRM 126-1] 1963 | 0.841 0.24 1.817 | 0.009 | 0.005 0.317 0.038 0.098 0.143
ECRM 128-1] 1972 |0.085 |0.949 ]0.839 |0.007 |0.007 0.108 0.046 |0.286 0.055 | 0.0024 0.890 0.008
*ECRM 129-3 | 2008 ]0.3684|0.2087]0.371 ]0.0110|0.0165 |1.702 | 0.206 |1.022 |1.016 |0.0049 | 0.00014 ]0.0148 | 0.0804 ]| 0.0046 | 0.0067 |0.030 0.0045 0.00059 Sb
ECRM 130-1] 1968 |0.546 |0.313 ]1.593 |0.0209]0.0158 | 0.032 0.031 ]0.0037]0.0167 0.072 |0.0093 0.003 0.0019 Al (Acid Sol.)
1.87 W, <0.00003 Bi,
<0.00003 Cd, 0.00129 Ga,
*ECRM 179-2| 1990 ]0.598 | 0.579 ]0.539 ]0.0267| 0.0006 |1.08 0.070 |0.078 0.0153 |0.111 ]0.0068 0.0014 ]0.188 0.00144 Nb, 0.00013 Pb,
0.00175 Sb, <0.0002 Te,
0.00023 Zn
*ECRM 180-1| 1973 |0.197 |0.362 |1.286 |0.0174]0.0249 | 1.250 0.096 0.030 0.115 | 0.0068
*ECRM 181-1| 1973 ]0.590 |1.054 |1.047 |0.018 | 0.035 0.126 0.070 |0.022 |0.026 0.174 |0.0068 | 0.015
*ECRM 182-1| 1993 ]0.790 |0.368 ]0.389 |0.009 |0.011 0.591 0.152 |0.020 0.141 |0.0102 0.177 |0.0039 Pb, 0.0042 Sb, 0.0015 Zn
*ECRM 183-1| 1973 ]0.083 |0.421 ]0.354 |]0.089 |0.031 0.670 0.073 |0.027 0.445 |0.0064
*ECRM 187-1| 1986 |0.195 | 0.026 |1.354 ]0.014 | 0.025 1.186 | 0.035 ] 0.096 |0.046 |0.018 0.0004 |0.014 0.161 ]0.014 0.011
*ECRM 187-2| 2011 |0.2038]0.2111]1.257 ]0.0066] 0.0300 |1.132 | 0.0623 ]0.1755]0.0223]0.0057 | 0.00048 |0.0112 0.1288]0.0105 | 0.0237 0.0122 0.0018 Sb
*ECRM 191-2| 2006 ]0.0043|3.267 |0.1334]0.0087| 0.0029 |0.0314| 0.0020} 0.0224]0.985 |0.0018 0.0165]0.00105] 0.0050 ] 0.0024
*ECRM 192-1| 1995 |0.188 |0.219 |1.377 ]0.0029| 0.0010 | 0.072 | 0.482 | 0.755 |0.0308|0.003 0.0002 |0.0055 0.045 |0.0118 | 0.003 ]0.001 0.003 0.029 Al (Acid Sol.)
*ECRM 193-1 | 1990 [0.139 |0.404 |0.972 |0.0063]|0.0086 |0.182 |0.347 |1.178 |0.0257]0.0062 | 0.000> |0.0073 | 0.598 |0.0108 0.0013 |0.0019 0.0232 Nb
*ECRM 194-1| 2015 | 0.1532]0.431 |1.188 | 0.0097]0.00059]|0.733 | 0.2857] 0.3417 | 0.0837 |0.0042 | 0.0020 0.0751]0.0115 0.0243 0.0026 Ca
*ECRM 194-2| 2015 |0.1694]0.2974]1.282 ]0.0137] 0.00049]| 0.760 | 0.402 ]0.3316] 0.0669 [0.00208] 0.00155]0.00328] 0.0313] 0.00319| 0.0004 10.00322]0.00161 0.0290 Nb, 0.0003Sb

* Denotes Full EURONORM-Certified Reference Materials
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BUNDESANSTALT FUR MATERIALFORSCHUNG UND -PRUFUNG (BAM), Germany

CHEMICAL COMPOSITION (nominal mass content in %) - Figures in bold type certified, figures in small italic type only approximate.

Highly Alloyed Steel Certified Reference Materials (Finely divided material — units of 100g; 284-3, 288-1, 289-1, 290-1 and 291-1 also available as 36-40mm dia. x 25-35mm discs;
271-1 as a 37mm dia. x 25mm disc, 294-1 as a 40mm dia. x 20mm disc and both 297-1 and 299-1 as a 36mm dia. X 25mm disc)

BAM No. gg';; C Si Mn P S Cr Mo Ni Al As B Co Cu N Sn Ti \" w Others
ECRM 226-1| 1967 | 0.416 |0.514 | 0.434 |0.0207] 0.0094 |13.67 |0.024 | 0.139 0.026 0025 | .. |oose2| .. 0.022
ECRM 227-1 | 1994 |0.950 |0.272 | 0.236 [0.016 [0.022 | 425 |2.64 | 0.114 0.124 |0.040 |0.0251 244 | 3.03 | 0.0035sb
*ECRM 231-2 | 2002 | 0.0140|0.368 | 1.263 |0.0179|0.0250 |18.07 |0.301 |10.105 |0.0032 |0.0048 | 0.0020 | 0.0402|0.0941] 0.0444 |0.0043 | 0.0007 | 0.0708| 0.0141 060000017fscba
ECRM 235-1 | 1972 |0.912 |0.094 [12.73 |0.045 |0.0072 | 0.354]0.032 . |o0.073 |o.020
ECRM 237-1| 1973 | 0.068 |0.482 | 1.443 |0.032 [0.012 |17.24 |0.306 |10.32 0.221 |0.123 |0.035 0.057 0.660 Nb
*ECRM 271-1 | 2007 | 0.3698|0.923 | 0.437 |0.0120] 0.00045| 5.002|1.247 | 0.1552| 0.02340.0057 0.0139| 0.1371] 0.0137 | 0.0084 | 0.0020 | 0.850 | 0.0054 %%%02%(‘:;
*ECRM 278-1 | 1973 |0.903 |0.336 | 0.405 |0.0154|0.0052 [18.11 [1.040 | 0.236 . lowo77 | .. 0.077
*ECRM 283-1 | 1985 |1.219 |0.345 | 0.217 |0.022 [0.029 | 415 [3.41 . |o.010 ~ | 0.0003 |10.27 . |o.033 1328 | 966
*ECRM 284-2 | 2000 | 0.0201|0.537 | 1.745 |0.0258]0.0237 |16.811]2.111 [10.72 |0.0027 [0.0063 | 0.0026 | 0.0525|0.1831] 0.0151 |[0.0047 | 0.101 [0.0425] .. 0.0099 0
*ECRM 284-3 | 2016 | 0.0025|0.0442| 0.0615|0.0049] 0.0066 |17.37 [2.236 |12.09 | 0002 |0.00131| 0.00020| 0.0366]0.0105] 0.0418 [0.00072| 0.0050 | 0.005 | 0.0039
*ECRM 286-1 | 1985 |0.100 | .. | 1.92 |0.026 |0.280 |18.13 |0.3290 | 854 |oco0zz | .. coo03 | 0150 | .. |0.043 |0.0084 0.0014 Sb
*ECRM 288-1 | 1986 |2.08 |0.260 | 0.2902 [0.024 | 0.00zz |12.00 |0.103 | 0.2908 |0.012 | 0006 0.018 |0.060 | 0.0151 | 0.0043 | 0.020 |0.055 | 068
*ECRM 289-1 | 1990 | 0.0480|0.531 | 1.016 |0.0114|0.0027 [14.63 |1.102 |24.68 |0.199 |co06 | 0.0044 | 0.065 | .. . loa1x [ 201 [o.260
*ECRM 290-1 | 1990 | 0.911 [0.072 | 0.244 |0.0160|0.0160 | 4.18 |4.83 | 0.329 512 |0.081 |0.0325 191 | 6.27
*ECRM 291-1 | 1990 | 0.903 [0.907 | 0.808 |0.0168|0.0087 [17.10 [2.10 | 0.563 |0.0030| .. 0.0233| 0.0711] 0.1242| .. . |o.3ss
*ECRM 294-1 | 2005 | 0.0657|0.283 [18.68 |0.0271] 0.00031[17.98 |0.0861| 0.429 | 0.001 [0.0037 [<0.0005 | 0.0288)0.0242|0.566 [0.001 |<0.002 |0.0694|<0.004
*ECRM 297-1 | 2005 | 0.0223[0.344 | 0.897 |0.0135[0.0101 [18.37 |0.290 [12.33 |o0.0195 [0.0040 | 1.146 | 0.0413|0.204 [0.0152] .. | 0.0072]0.535 | 0006
*ECRM 299-1 | 2009 | 0.0154|0.299 | 0.2678]0.0152] 0.00022|22.32 [0.0186] 0.172 [5.33 |0.0054 | 0.0002 | 0.0187]0.0382| 0.0198 | 0.00s | 0.1289 |0.0329| v.0002 | 0.17752r

Also available: BAM Steel-H1, highly alloyed steel, with a certified hydrogen content of 0.97 mg/kg (100 x 1g pins)
Special Alloy Certified Reference Materials (Finely divided material — units of 100g)

BAMNo. |Cert.Date] ¢ si Mn p s cr Mo Ni Al Co Cu N Nb v w Zr Ta Fe
ECRM326-1 | 1972 | 0.092 | 1.46 | 0.406 | 0.0093 | 0.0028 | 16.37 | c.025 | 61.16 | 0.7 0.223 | 0027 | o036 0.024 0.129
ECRM327-2 | 1972 | 0.152 | 2.052 | 1.289 | 0.0228 | 0.0046 | 24.35 | 0.174 | 19.72 | 0.070 | o0.159 | 0.060 | 0.059 0.044
ECRM328-1 | 1973 | 0.390 | 0.629 | 1.395 | 0.005 | 0.003 | 2054 | 441 | 2038 | 0.070 | 4165 | 0.013 | 0.027 | 3.61 4.16 018 | 240
Cast Iron Certified Reference Materials (Finely divided material — units of 100g)

BAMNo. |Cert.Date] ¢ si Mn p s cr Mo Ni Al As Cu N Ti v Mg
*ECRM 428-2| 1998 2.747 1.752 0.750 | 0.0691 | 0.1105 | 0.0366 | 0.00i7 | 0.0358 0.0156 | 0.0996 0.0311 | 0.0120
*ECRM 476-3| 1996 3.390 1.813 0.987 | 0.0008 | 0.0493 | 0.0648 0.0549 0.0145 | 0.2445 | 0.0038 | 0.0222 | 0.0115
*ECRM 478-2| 1996 4.003 2.411 0321 | o0.202 0.0460 | 0.251 0.151 00018 | 0.1276 | 0.0023 | 0.0328 | 0.0113
*ECRM 479-1| 1978 2.86 2.02 0.136 | 0.076 0.089 1.00 0.196 1.012 0.014
*ECRM 480-1| 1988 3.03 2.41 0.151 | 0.0021 | 0.0086 0.483 0.016 0.017

* Denotes Full EURONORM Certified Reference Materials




BUNDESANSTALT FUR MATERIALFORSCHUNG UND -PRUFUNG (BAM), Germany

CHEMICAL COMPOSITION (nominal mass content in %) - Figures in bold type certified, figures in small italic type only approximate.
Ferro-Alloy Certified Reference Materials (Finely divided material — units of 100g)

BAM No. g::; C Si Mn P S Cr Ni Al B Cu Pb N Ti Ca Mg Fe
*ECRM 502-2| 2004 6.94 0.10 77.87 0.148 0.002 0.0265 0.0384 0.0003 0.0370 0.0179 0.02 0.0034 14.6
ECRM 529-1]| 1975 0.10 91.11 0.04 0.013 0.86 0.09 0.46 0.04 6.15

* Denotes Full EURONORM-Certified Reference Materials

Ore Certified Reference Materials (Finely divided material — units of 100g)

BAM No. g?;: Description Fe SiO: Al203 TiO: Cao MgO Mn P S Na0 K20 As Ba CO2 H20
ECRM 630-1| 1969 | Bomi-Hill Concentrate 65.63 5.88 0.88 0.066 0.10 0.47 0.060 0.043 0.032
ECRM 631-1| 1969 | Venezuela Iron Ore 61.09 3.20 1.06 0.109 0.75 0.54 0.044 0.114 0.033 0.04 0.04
ECRM 633-1| 1967 | Manganese Ore 1.64 10.39 1.64 0.079 2.02 0.58 47.85 0.170 0.227 0.0040 1.13 3.48 7.11

Iron Ore Certified Reference Materials (Finely divided material — units of 100g; 686-1 supplied as 2 x 50g)

BAM No. CD:‘:; Description Fe Si Al Ti Ca Mg Mn P S Na K Zn Cl Co Cr Cu Ni Others
*ECRM 680-1| 1977 | Purple Ore 59.98 | 4.20 0.66 0.045 |0.45 0.14 0.025 | 0.018 | 0.544|0.128 | 0.078 | 0.165 0.013 | 0.005 |0.063 |0.007 0.317 Pb, 0.057 As
*ECRM 686-1| 2002 | Iron Oxide 69.44 | 0.0083 | 0.0407 | 0.0014 | 0.0097 | 0.0027 | 0.231 | 0.0078| .. |0.0058]0.0024| 0.0004|0.095 | 0.0019]0.0182]0.0003 | 0.0004 | 0.0007 Mo, 0.0002 Sn
*ECRM 687-1| 2009 | Iron Oxide 69.66 | 0.0157 | 0.0356 | 0.0303 | 0.0113 | 0.0018 0.1658] 0.0120| .. |0.0030]0.0011| 0.0051]0.0173|(0.002) |0.0227]0.0030|0.0122| 0.0020 Mo, 0.0006 Sn

Ceramic Certified Reference Materials (Finely divided material — units of 100g; 777-1 supplied as 2 x 50g)

BAM No. g?:é Description Si Ca Mg Al Ti Mn P Fe Na K B Cr
*ECRM 777-1| 1984 | Silica Brick 44.44 2.02 0.043 0.42 0.27 0.23 0.02 0.13
*ECRM 779-1| 1991 | Magnesite 0.182 1.691 54.6 0.105 0.0081 0.503 0.0267 3.73 0.006 0.002 0.0116 0.003

Molybdenum Oxide Certified Reference Material (Finely divided material - units of 100g)

BAM No. CD?;te Ca Mg Ti P Bi Cu Fe Pb K Al As Mo Si S Na C w Ba \'

*ECRM 784-1| 2018 | 0.888 | 0.0883 | 0.0223 | 0.0113 | 0.00326| 0.390 1.870 | 0.0215 | 0.164 | 0.468 | 0.0126 | 57.85 2.651 0.0083 | 0.0396 | 0.0103 | 0.0145 | (0.006) | (0.127)

Slag Certified Reference Materials (Finely divided material — units of 100g)

Cert. i . P20s P20s i
BAM No. Date Description SiO2 Cao (Citric Acid Sol.) (Total) Cr Al \' K Na Mo Ni B Cu Pb F
ECRM 826-1| 1994 | Phosphate Slag 8.96 46.48 10.73 14.65 0.182 0.696 0.503 0.0278 0.375 0.001 0.002 0.003 0.002 0.005 0.37
ECRM 827-1| 1991 | Thomas Phosphate 6.21 47.38 18.79 20.70

* Denotes Full EURONORM-Certified Reference Materials



BUNDESANSTALT FUR MATERIALFORSCHUNG UND - PRUFUNG (BAM), Germany

CHEMICAL COMPOSITION (nominal mass content) - Figures in bold type certified, figures in small italic type only approximate and figures in brackets are for information only.

Copper and Copper Alloy Certified Reference Materials (223-229 finely divided material — units of 100g; all others are 40mm dia. x 30mm discs)
Mass fraction in %

BAM No. Cu Sn Zn Pb Fe Ni Al Mn Bi As Sb Si P S Cd Ag Mg Others
223 58.74 | 0.080 |38.82 |2.13 0.001 | 0.0214 | <c.o0z |<o0.001 0.0018 | 0.0084 [0.0040 |<0.003 | 0.0003 |o.0011 <0.0001 Se
224 57.40 | 0.066 |39.40 |1.13 0.136 | 0038 | 0.0012 | 1.70 0.0006 | 0.0025 [0.0026 | (0.002) | 0.0112 |0.0004
227 85.57 | 6.01 346 |4.12 0129 | 0.284 | <v.0001 0.0088 | 0.081 |0.160 |<0.01 0.0002 |0.122 0.0028 Se, 0.0012 Te
228 85.34 | 9.76 332 |1.24 0.036 | 0.109 0.0001 |<0.001 0.0086 | 0.024 |0.078 0.019 |0.036 0.0012 Se
229 63.334| 0.00485|36.63 |0.0192 |o0.01061| 0.01114| .. 0.00217 |0.00072| .. 0.0011 0.0034 Se
368 77.05 | 0.0147 Bal. |0.0131 |0.0193 | 0.0258 | 1.972 | 0.0203 0.0246 0.013 | 0.0000 |0.0019 0.0062 0.00129 Ti
369 0.0022 0.00097 0.000360.001042 Co, 0.000921 Cr
370 0.00168 0.00158 0.00126 0.00156 | 0.00187| 0.00117] ..
371 0.00183| .. 0.00121 | 0.00016 | .. 0.00144 Te
372 0.00117| .. 0.00114 0.00103 . |o.00000| .. 0.00084 Se
ERM-EB374 |92.22 | 7.60 0.00404 | 0.00083 | 0.0040 | 0.00327 | <0.000: | 0.00043 | 0.00022 | 0.00043 [0.00063 |<c.00 | 0.1697 [0.0013 |<c.0001 |0.00121|<0.0001 | <0.0002Se, <0.0001Te
ERM-EB375 |58.32 | 0.200 |38.02 |2.90 0.207 | 0.1053 | 0.0270 | 0.0222 | 0.00686 | 0.0231 [0.0122 | 0.0211 | c.00086 0.00859 |0.0166 0.00538 Te
M376a Bal. | 0.0247 | 0.0217 |0.0236 |0.0235 | 0.0209 | 00152 | 0.0206 | 0.0200 | 0.0200 |o0.0202 0.0203 |0.0133 | 0.0186 |o0.0163 | 0.0124 0'021:::435022:5 Te
ERM-EB377 | 94.04 | 5.92 0.01006 | 0.00449 | 0.01042| 0.01074 | 0.00451| 0.00921 | 0.00422 |<0.007  [0.0013 |<0.0134 |<0.001 |0.00068 |<0.0001 |0.00644|<0.0001 | 0.0055 se, <0.0001 Te
ERM-EB378 |94.13 | 5.74 0.00073 | 0.00042 |0.00182| 0.00183 | <0.0001 | 0.000074 | <0.0001 | 0.00095 |0.00861|<0.0010 | 0.0602 |0.00091 | 0.01007 |0.00266| 0.00287 ;o.ggggsé% %%%81510; e
ERM-EB387 | 75.18 | 0.00301|19.57 | 0.00108 |0.0617 | 5.020 0.0796
ERM-EB388 |89.27 | 0.857 | 4.81 | 0.000969 |0.0303 | 0.00736| 4.972 | 0.0512
ERM-EB389 | 743 | 0.0262 | 0.1125 |0.0008 |0.107 [24.7 00123 | 0.415 | 0.0044 0.0046 | 0.0349 | 0.0003 |0.0308 | 0.0016 0.067 °6°g;goc%' %%;5832?
ERM-EB393a | 75.8 |39.0 (20.8) 0.0104 |0.0143 | 0.00297| 0.00021| 0.00185 | 0.000019| 0.000134 | 0.000093| 3.35 0.0454 0.000061 0.000047 Se, 0.0000156 Cr
M394 57.70 | 0.232 . 193 0.1191 | 0.0399 | 0.00010| 0.00141 | 0.00081 | 0.01001 [0.00238| 0.00053 | 0.00157 0.00070 <0.0002Cr
M394a |57.64 | 0.174 1.92 0.1323 | 0.0386 | 0.00079| 0.00125 | 0.00083 | 0.00959 [0.00241| 0.00055 | 0.00172 0.00073 0.00013 Cr
M396 65.49 | 0.0367 . |o592 [0.0235 | 0.0143 | 0.223 | 0.00445 | 0.00032 | 0.0500 [0.00061| 0.187 | 0.00089] .. | 0.00022 0.00012 Co, 0.00079 Cr
M397 3.99 196  |0.229 0.336 0.00029 |0.097 0.459 <0.0001 Se, <0.0001 Te
M397a 3.98 187 |0.227 0.337 0.00020 |0.097 0.45 <0.0001 Se, <0.0001Te

Pure Copper Certified Reference Materials (M365a finely divided material — units of 100g; all others are 40mm dia
Mass fraction in pg/g, except where marked

. x 30mm discs, except M383b - M385a which are 38mm dia. x 30mm discs)

BAM No. Cu Sn Zn Pb Fe Ni Al Mn Bi As Sb Si P S Cd Co Cr Ag Se Te Mg Ti Zr

M365a* 99.73%] (29) 30 141 6.1 235 30.0 40.4 12,1 2.13 159 179 1.27
M381 Bal. 3.86 5.3 0.59 3.3 0.7 <1 0.22 | <0.3 <0.5 <1 <3 3.2 <0.4 <0.3 <0.4 <1 <1 <0.3 <0.6 <0.3 <6
M383b Bal. 0.8 9.3 1.01 3.6 1.43 <1.2 0.18 1.85 2.8 1.69 <2 <1 3.6 0.93 1.02 <1 10.6 1.17 5.7 <1 <1 <1
M384a Bal. 2.6 5.3 11.7 2.7 6.1 <15 0.22 6.16 5.4 5.4 <2.5 <l1.5 4.6 4.1 3.64 <0.2 10.7 5.8 9.3 <0.2 <1 0.1
M384b Bal. 2.1 2.6 1.6 5.1 4.7 2.9 8.1 6.81 6.6 5.8 <2.5 <2 3.8 4.0 10.4 2.3 11.3 2.9 7.2 3.3 2.9 1.3
M385a Bal. 16.0 9.2 10.8 44.5 10.8 13.3 9.9 5.62 9.3 14.9 7.2 10.0 35.4 2.73 7.5 10.4 24.9 5.2 8.1 (32) 6.7 (18)
M390 Bal. <0.1 0.79 1.3
M391 Bal. <0.1 0.90 3.3
M392 Bal. <0.1 0.80 7.0

*0=(1712)pg/g

Also available: 379/1, 379/2 and 379/3 which are certified for oxygen at 38 ug/g, 212 ug/g and 378 ug/g respectively (40mm dia. x 30mm discs).




Aluminium Alloy Certified Reference Materials

BUNDESANSTALT FUR MATERIALFORSCHUNG UND - PRUFUNG (BAM), Germany

CHEMICAL COMPOSITION (nominal mass content in %) - Figures in bold type certified, figures in small italic type only approximate.

(201-301 and M319 finely divided material — units of 100g; ERM-EB307a, EB312a, EB315a, M318, M320 and M321 — approx. 65mm dia. x 30mm discs;

M308a — approx. 60mm dia. x 30mm discs; 310 and 311 — approx. 60mm dia. x 25mm discs; ERM-EB316 and EB317 — approx. 50mm dia. x 30mm discs)

BAM No. Si Mn Fe Cu Ti Zn Mg Pb Al Cr Ni v Be Bi Ca Cd Li Na Sn Zr Ga Sc
201 13.20 0.38 |0.18 0.009 | 0.011 | 0.038 | 0.0024 Bal.
300 0.14 0.018 | 0.203 | 0.046 | 0.011 | 0.128 | 2.67 0.016 Bal. 0.23 <0.0005
301 0.061 | 0.001 ] 0.054 |0.0016] 0.005 | 0.033 | 0.0008 Bal. 0.0018 <0.0005
ERM-EB307a | 0.152 | 0.811 | 0.345 | 0.0939| 0.0595 | 0.0690| 4.80 0.0084 Bal. |0.1536 ]0.0097 | 0.0119 | 0.000537 0.00192 | 0.00326| 0.00081| 0.00084 | 0.0075 | 0.00319 | 0.0124
M308a 0.072 ]0.0343]0.164 |1.36 0.0257 | 5.61 2.28 0.00436| Bal. | 0.192 0.0147 0.00018 0.00108 0.00158 0.00873
310 0.080 | 0.003 ]0.070 |0.0017] 0.003 | 0.009 | 0.994 | 0.0035 Bal. | 0.0009 |0.002 0.0044 | 0.00013 0.00073 | 0.0024 | 0.00037] 0.0003 | 0.0024 | 0.0014 | 0.0115
311 0.204 | 0.694 ]0.310 | 4.653 | 0.056 | 0.200 | 1.567 | 0.0504 Bal. |0.104 0.052 0.0240 | 0.00052 ]0.0500 | 0.00056 | 0.0013 | 0.00053] 0.0018 ] 0.0127 ] 0.140 0.0159
ERM-EB312a | 0.403 |0.0488]0.198 |0.0509| 0.0291 | 0.0297] 0.379 | 0.00497| Bal. | 0.0320 | 0.00407| 0.00673 0.00180 | 0.00169 | 0.00167| 0.00060| 0.00040 0.00085 | 0.0129
ERM-EB315a | 9.88 0.311 | 0.621 | 2.46 0.142 | 0.801 | 0.446 | 0.077 Bal. ]0.0274 ]0.0955 | 0.00470 | 0.000433]0.0036 0.00079 0.0764 | 0.00310 | 0.0089
ERM-EB316 ]11.98 0.204 |0.1054]0.2970] 0.0790 | 0.0611] 0.045 | 0.0087 Bal. | 0.00593]0.0235 | 0.0098 | 0.000295]0.0140 | 0.00113 | 0.00208 0.0106 ] 0.00328 ] 0.0105
ERM-EB317 0.0271]0.0912]0.112 | 1.77 0.0952] 6.93 2.39 0.00481| Bal. | 0.141 0.0359 | 0.0105 | 0.00101 |0.0041 | 0.00060 0.0237 | 0.130 0.0183
M318 1.210 ]0.0908|0.246 ] 0.0986] 0.0238 | 0.0486] 0.356 | 0.0056 Bal. ] 0.0208 ]0.00500| 0.0104 | 0.00047 0.00091 ] 0.00096] 0.00060] 0.00037 | 0.00206] 0.00329 | 0.0189
M319 0.1043] 0.371 ] 0.291 |0.0015] 0.0030 | 0.0073| 4.96 <0.001 0.060 0.037 0.0093 <0.001 <0.0002 <0.001 0.324 0.015 10.847
M320 0.197 | 0.699 ]0.206 | 0.147 | 0.102 | 0.252 | 3.98 0.00448 0.1044 | 0.00209| 0.00759 | 0.00224 0.00119 | 0.00152]0.00091 | 0.0064 | 0.00456] 0.102 0.0208 | 0.282
M321 0.0496 | 0.812 ]0.0495] 4.38 0.0436 ] 0.147 | 1.51 0.0099 0.0558 | 0.0504 | 0.0105 | 0.00049 |0.0323 | 0.00052 | 0.0030 |0.00058]0.00029 | 0.0286 | 0.1554 |0.00880] 0.0502
ERM-EB307a also certified for Co: 0.00051% and Sb: 0.0046%, M308a for Ag: 0.00065%, ERM-EB312a for Sr: 0.00111%, ERM-EB315a for Sb: 0.0051%, ERM-EB316 for Sr: 0.0260%, ERM-EB317 for Ag: 0.0073% and In: 0.0162%.
Lead Alloy Certified Reference Materials (Disc samples — dimensions as below)

BAM No. Description| Disc Dimensions Ca Sb As Sn Se Bi Ag Al Cu TI Ni Cd Hg Pt S Te Zn
ERM-EB101a PbCaSnAl | 40mm dia. x 40mm | 0.136 | <0.00012) <0.0002] 0.294 0.0165 | 0.00290 | 0.0227 | 0.00243 | 0.00102 |<0.00006 |(0.0002) (<0.0003) | <0.0003 | 0.00010
ERM-EB102a PbCaSn 40mm dia. x 40mm| 0.0635 | 0.0004 | <0.0002| 1.01 0.00737] 0.0170 0.0124 | 0.00013 | 0.00302 (<0.0003) | <0.00011 | <0.00005
ERM-EB103 PbSb1.6 40mm dia. x 30mm 1.64 0.097 | 0.183 | 0.0180 0.0158 | 0.0066 0.00097 | 0.00152 | 0.000302] 0.000020| 0.00054) 0.00019
ERM-EB104 PbCaSn 40mm dia. x 40mm| 0.0530 1.27 0.0126 | 0.00293
ERM-EB105 PbCaSn 40mm dia. x 40mm| 0.0595 1.43 0.0133 | 0.00321
ERM-EB106 PbCaSn 40mm dia. x 40mm| 0.0782 1.72 (0.0135) |(0.00323)

ERM-EB107 Pure Lead | 40mm dia. x 40mm 0.00261 |0.00113
ERM-EB108 Pure Lead | 40mm dia. x 40mm 0.00260 |0.00083
M109 Refined Lead | 40mm dia. x 28mm 0.0098 | 0.0113 | 0.115 0.0193 | 0.00451 | <0.00021 | 0.00196 | 0.00030 | 0.00035 | 0.00353 0.00306 | 0.00318
M110 PbSb3 40mm dia. x 28mm | <0.0002 3.08 0.107 0.131 | 0.0106 0.0126 | 0.00226 0.00064 <0.0001 0.00038 |<0.0001
M112 Pure Lead | 38mm dia. x 38mm 0.00052 0.00082 0.00053 0.00054 0.00053
Gold Alloy Certified Reference Materials (15.8mm dia. x 0.25mm discs) Iron in Float Glass Certified Reference Materials (100mm x 50mm x 3.5mm plates)

BAM No. Description Au Ag Cu Ni zn BAM No. Fe (total) Fe(II) Fe(1n) Fe(III)
ERM-EB506 Rose Gold 58.56 3.90 35.65 1.891 S050 0.0084 0.0026 0.0037 0.0058
ERM-EB507 | White Gold 75.10 3.02 14.69 4.99 2.107 S051 0.0481 0.0155 0.0326 0.0326
ERM-EB508 | Yellow Gold 75.12 24.90 S052 0.597 0.160 0.229 0.437
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BUNDESANSTALT FUR MATERIALFORSCHUNG UND - PRUFUNG (BAM), Germany
CHEMICAL COMPOSITION (nominal mass content) - Figures in bold type certified, figures in small italic type only approximate.

High Purity Substances Certified Reference Materials (Finely divided material - units of 100g) Mass fraction in ug/g

BAM No. Description Cert. Date CO: H20 Ag Al As B Ba Be Bi C Ca Cd Ce cl
RS1 SiO (>99.99%) 1991 8.7 <0.1 0.42 <0.05
RS 2 Al20s3 (99.76%) 1994 2280 <0.5 <5 <0.5 <02 3.1 <02 <0.1 <10
RS 3 CaC0s (99.79%) 1994 43970 1320 <5 <1 45.3 <0.5
RS 4 Ni (99.995%) 1996 <1 <1 <0.5 <2 <2 9.4 <1 <0.2
RS 5 NiO (Ni: 79.3%) 1996 150 <1 6 <0.2 <1 <l 14 2.2 <0.2
RS 6A MgO (Mg: 60.19%) 1997 110 46 <10 <50 994
RS 6B MgO (Mg: 60.17%) 1997 283 49 <20 <210 956
BAM No. Co Cr Cu Fe Ga Ge Hg In K La Li Mg Mn Mo N Na
RS1 (continued) 0.062 <0.1 0.62 <1 <0.05 0.48 0.25 <0.5 <0.2 <2
RS 2 (continued) <1 <1.5 <2.5 3.3 <2 <0.5 <5 <03 <1 <3 <1.5 <1 <15
RS 3  (continued) <l <1 <1 <5 <l5 <20 <05 183 3.0 47.5
RS 4  (continued) <1 <0.5 <2 4.2 <0.2 <l <02 <0.8 <0.5 <0.2 2.5 <1
RS 5  (continued) <2 10 1.53 27 <0.5 <l <2 <2 <1 <1 <5 <2
RS 6A (continued) <5 9.2 <6 82 601900 5.4 <10
RS 6B (continued) <5 8.1 <6 80 601700 5.2 <10
BAM No. Ni (o] Pb S Sb Se Si Sn Sr Te Ti TI \" w Zn Zr
RS 1 (continued) <0.2 <0.15 1.3 <1.3 <0.1
RS 2 (continued) <10 <20 <l <2 <1 <2 3.2
RS 3  (continued) <3 <0.1 <20 <1 173 <0.5 <2 <02
RS 4  (continued) 999950 29 <1 <2 <0.2 <1 <2 0.3 <02 <0.2 <02 <0.1 <4
RS5  (continued) 793000 207000 <2 <4 <0.1 <1 <5 <l <l <02 <2 <0.5 <1 <l 3.4 <l
RS 6A (continued) 3.9 <5 2.0 1.3 8.4 <6 <20
RS 6B (continued) 3.3 <5 2.1 1.2 7.8 <6 <160
Platinum Group Elements in Used Automobile Catalyst Certified Reference Material (Finely divided material - units of 200g) Mass fraction in pg/g
BAM No. Pt Pd Rh
ERM-EB504a 1414 1596 210.0
Electronic Scrap Certified Reference Material (Finely divided material - units of 200g) Mass fraction in pg/g
BAM No. Cu Ni Ag Pb Cr Sn Au Pd Pt As Be Cd In Hg
M505a 167600 6940 633 11300 9800 4680 52.4 48.0 5.7 372 6.8 16.4 43 <5
Silicon Nitride Powder Certified Reference Material (Finely divided material - units of 50g) Mass fraction in pg/g
BAM No. Al Ca Co Fe Mg Na w C N [o] B-phase
ERM-ED101 469 14.1 43.5 79.5 4.3 7.59 41.3 1620 381000 19100 74300
Tungsten Metal Powder Certified Reference Material (Finely divided material - units of 100g) Mass fraction in ug/g
BAM No. Al Ca Co Cr Cu Fe K Mg Mn Mo Na Ni P Si Sn
S002 29.4 46 45 47.0 28.4 53 40.0 38.8 16.7 59 41 29 7.2 106 42
Glass Certified Reference Materials (5004 finely divided material - units of 50g; S005c — approx. 38mm dia. x 4mm discs) Mass fraction in %
BAM No. Description Si0: Na>0 Ca0 Al;03 BaO Mgo Zno S0s K20 Cr203 Fe203 CuO Cr Hexavalent Cr Total
S004 Containing Hexavalent Chromium 70.9 14.5 9.4 2.15 1.2 0.90 0.33 0.17 0.16 0.07 0.06 0.04 0.0094 0.0471
S005c Multielement 70.8 13.92 10.39 1.109 0.0114 2.28 0.0196 0.717 | 0.00158 | 0.0422 0.0107 0.00108
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Copper Base Reference Materials (Approx. 50mm dia x 10mm discs)

BNF - FULMER (BNF), UK
CHEMICAL COMPOSITION (nominal mass content in %)

Following the closure of the BNF-Fulmer organization in October 1992, BAS purchased their entire stock of non-ferrous spectroscopic reference materials and will continue to supply these until exhausted. Replacement
samples are being produced by BAS in order to maintain continuity of these samples (see BAS Catalogue for details of such samples which are designated as CURMs).

BNF No. Description Cu Sn Pb Zn Ni P Fe Si Mn As Sb Bi Al Mg S
C11.01-1 | Copper Tin Binary Bronze Bal. 34 0.01 <0.005 0.006 0.009 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0005 <0.005 <0.001 <0.001
C11.02 " Bal. 55 0.02 <0.005 0.006 0.02 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0005 | <0.005 <0.001 <0.001
C11.03 " Bal. 74 0.01 <0.005 <0.005 0.04 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0005 | <0.005 <0.001 <0.001
C11.04 " Bal. 9.6 0.01 <0.005 <0.005 0.05 <0.005 <0.005 <0.005 <0.005 <0.005 <0.0005 | <0.005 <0.001 <0.001
C30.01-2 Main Elements in Brass 51.48 <0.01 <0.01 Bal. <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 <0.002

C30.02-1 " 55.6 <0.01 <0.01 Bal. <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.002

C30.03-2 " 60.6 <0.01 <0.01 39.3 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.002

C30.06-1 " 74.8 <0.01 <0.01 Bal. <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.002 <0.002

C30.07-1 " 82.0 <0.01 <0.01 Bal. <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.002 <0.002

C30.10-2 " 93.8 <0.01 <0.01 6.1 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.002 <0.002

C30.12-2 " 60.85 <0.01 <0.01 Bal. 0.52 <0.005 <0.005 0.90 <0.005 <0.005 <0.002 <0.005

C30.13-1 " 60.6 <0.01 <0.01 Bal. <0.01 <0.005 <0.005 1.9 <0.005 <0.005 <0.002 <0.002

C30.14-2 " 60.5 <0.005 <0.01 Bal. 1.0 <0.01 <0.005 2.4 <0.005 <0.005 <0.005 <0.005

C30.15-1 " 60.6 <0.01 <0.01 Bal. <0.01 0.55 <0.005 <0.005 <0.005 <0.005 <0.002 <0.002

C30.16-1 " 61.2 <0.01 <0.01 Bal. <0.01 0.90 <0.005 <0.005 <0.005 <0.005 <0.002 <0.002

C30.17-2 " 61.6 <0.01 0.01 Bal. 0.01 1.4 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

C30.18-1 " 64.36 0.65 <0.01 Bal. <0.005 <0.005 0.10 <0.005 <0.005 <0.005 <0.003 2.91

C30.19-1 " 69.9 1.07 <0.01 Bal. <0.01 <0.005 <0.005 <0.005 <0.005 <0.01 <0.002 4.65

C30.21-1 " 56.0 1.96 <0.005 Bal. <0.005 <0.005 0.18 <0.005 <0.005 <0.01 1.44

C30.22-2 " 58.28 0.009 1.05 Bal. <0.01 0.006 <0.005 <0.005 0.011 <0.012 <0.005 <0.003

C38.01-1 Impurities in Brass 61 0.20 0.20 Bal. 0.01 0.01 <0.0005 0.009 0.03 0.02 <0.0005 0.003

C38.02-1 " 61 0.10 0.10 Bal. 0.03 0.09 0.01 0.14 0.06 0.06 0.005 0.004

C38.03-1 " 61 0.05 0.06 Bal. 0.13 0.05 0.07 0.07 0.08 0.08 0.008 0.07

C38.04-1 " 61 0.02 0.03 Bal. 0.06 0.04 012 0.22 0.04 0.12 0.008 0.02

C38.05-1 " 61 0.01 0.02 Bal. 0.19 0.008 0.14 0.02 0.01 0.01 0.01 012

C38.06-1 " 61 <0.005 0.002 Bal. <0.005 <0.005 <0.0005 <0.001 <0.001 <0.002 <0.0005 <0.001
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CHEMICAL COMPOSITION (nominal mass content in %)

Copper Base Reference Materials (Approx. 50mm dia x 10mm discs)

BNF — FULMER (BNF), UK

BNF No. Description Cu Sn Pb Zn Ni P Fe Si Mn As Sb Bi Al Mg Co S Cr Ag Cd
C42.21-1 | Admiralty and Naval Brass 66.1 0.54 0.23 Bal. 0.09 | 0081 0.06 0.081 | <0.005 | <0.005 | 0.19 0.012'| 0.005 0.007

C42.25 " 58.5 22 <0.01 Bal. | <0.005| 0.06 |<0.005)<0.002)| 0.13 0.10 |<0.005|<0.002) 0.02 0.001

C43.03-1 Aluminium Brass 80.0 <0.01 0.11 Bal. <0.003 0.044 | <0.005 | <0.002 | <0.005 | <0.01 <0.005 | 1.41

C48.03-1 Cartridge Brass 7045 | 0.047 | 0.054 Bal. 0.030 | <0.001 | <0.001 | <0.002 | 0.040 | 0.079 | 0.097 | 0.029| 0.007 | 0.001 0.004 | 0.0005 0.013
C48.06 " 71.6 0.03 0.02 Bal. 0.11 0.002 | 0.02 0.006 | 0.006 | 0.008| 0.006 | 0.004) 0.002] 0.001 0.006 | 0.0006 0.008
C51.12-2 Aluminium Bronze Bal. 0.18 0.25 0.42 0.11 <0.005 | 290 |<0.01 1.25 0.11 6.06

C51.13-2 i Bal. 0.19 012 0.30 0.053 0.021 | 2.05 0.16 0.77 0.21 6.93

C52.51-3 Aluminium Bronze Bal. <0.01 |<0.01 0.02 5.1 4.3 <0.01 |<0.01 10.0 <0.01 <0.01

C52.55-3 " Bal. 0.03 0.14 0.10 4.6 4.9 0.03 1.1 9.3 0.13 0.05

C52.56-3 " Bal. 0.11 017 0.28 5.6 4.6 0.15 0.74 89 0.09 0.14

C54.01-3 Phosphor Bronze Bal. 32 0.29 0.31 0.26 0.05 0.01 0.006 | 0.13 0.04 0.08 0.009 | <0.001 0.03

C62.11-2 Cupro-Nickel Bal. 0.04 |<0.005| 0097 ) 29.8 0.60 0.36 0.52 0.03 | <0.005 |<0.005

C62.14-2 " Bal. 0.12 0.01 012 | 202 1.49 0.022 | 0.24 0.002 | 0.03 0.083

C62.15-2 " Bal. 0.03 0.016 | 0.04 | 259 2.36 0.014 | 0.23 0.004 | 0.042 | 0.023

C65.27-1 Nickel Silver 57.0 0.01 0.04 | 287 13.9 0.02 0.26 |<0.002 0.13 <0.01 0.03

C65.28-1 " 56.9 0.15 0.06 | 26.7 15.3 0.07 013 0.01 0.57 0.01 0.03

C65.29-1 " 58.9 0.08 0.11 23.4 16.8 0.07 0.39 0.02 0.17 0.01 0.07
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BNF - FULMER (BNF), UK
CHEMICAL COMPOSITION (nominal mass content in %)

Nickel Base Alloy Reference Materials (Approx. 28.6mm dia. x 25mm discs)

BNF No. Description C Si Cu Fe Mn Cr Ti Al Co Mo Mg Ni
B6998 MONEL Alloy 400 0.09 0.04 31.3% 2.30 0.29 0.02 0.11 0.008 0.025 0.079 Bal.
B7000 B 0.05 0.11 31.5% 0.64 0.87 0.035 0.03 0.028 0.50 . 0.026 Bal.
B7001 B 0.01 0.28 31.4% 0.32 1.66 0.05 0.025 0.040 0.25 0.010 Bal.
B7002 B 0.015 0.15 31.7% 0.13 2.65 0.10 0.015 0.060 0.10 0.00