ECISS
EUROPEAN COMMITTEE FOR IRON AND STEEL STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION DU FER ET DE L’ACIER
EUROPAISCHES KOMITEE FUR EISEN-UND STAHLNORMUNG

EUROPEAN CERTIFIED REFERENCE MATERIAL (EURONORM — CRM)

CERTIFICATE OF CHEMICAL ANALYSIS
EURONORM — CRM No. 097~-1 HIGH PURITY IRON

LABORATORY MEANS (4 vaiues)
mass content In pg/g
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My: Maan of the intralaboratory means #m: Standard deviation of the Intralaboratory means - '\I M "

s: Intralaboratory standard deviation %: Interiaboratory standard deviation =V 8 +Sw

The laboratory mean values have been examined statistically to eliminate any outlyifig values. Where a "-" appears In the table
it indicates that an outlying value has been omitted

CERTIFIED VALUES
mass content In pglg
Mn P S Cr Ni As B Co Cu N
My 64 16 2 16 25 51 3 37 20 7
Y] 4 3 .2 5 3 5 1 4 2 1
NB: This sample has bean found to be Inhomogenecus with respect 19 aluminium and therefore the previously certified value for this element
has been withdrawn.
DESCRIPTION OF THE SAMPLE

This sample Is evallable In the form ot chips all passing a 1700 pm aperiure slsve from which the dust passing a 250 um aperture sieve has been
removed. It la supplled in boties contalning 100g ....ref ¢97-1(C). It Is also supplied in the form of 38mm dig. discs ....ref 097-1(D) .

This referenca mataria] was prepared and lasued by

BUREAU OF ANALYSED SAMPLES LIMITED

Newham Hall, Middlesbrough, England

Qn behalf of:- The Iron and Stesl Nomenciature Co-ordinating Commiitee
{COCOR] of the ECISS, after approval by all the participating
laboratories and all the producing organfzations. (France—iRSID/CTIF
German Federal Rapubfic-iron end Steel CRM Working Group VDER,

BN AP fiv Eentorsctung; LE-DASTLEL) Revised FEBRUARY 1998

(First Issued In Novemnber 1984 without certified values for B and before re-ceriification of P, then revised in
February 1990)
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AB Sanavik Steel, Sandviken (Sweden)

AQG der Diilinger Hilttenwerka, Dillingen-Saar (West Germany)

AERE Hanwsll, Environmental and Medical Sclence Divislon, Abingdon (UK)
ARBED, Division dEsch-Belval, Esch-sur-Alzette (Luxembourg)

British Steel, Ravenscralg Works, Motherwell (UK)

British Steel Technical, Corby (UK)

British Steel Technleal, Port Talbot {UK)

British Stesl Technical, Swinden Laboratories, Rotherham (UK)

Bundesanstalt fiir Materlaiforschung und priffung (BAM) Berlin (West Germany)
Centro Sperimentale Metallurgico (CSM), Romse (Haly)

Cockerlll Sambre SA, Coulllet (Belgium)
Cockerll Sambre SA, Seralng (Belgium)
Hoesch Stahl AG, Dortmund (West Germany)
Hoogovens Groep BV, imulden (Netherands)

PARTICIPATING LABORATORIES

Insttut de Recherches de la Sidérurgle Francalse (France)
Krupp Stahl AG, Bochum (West Garmany)

Régie Nationale des Usines Renault (RNUR) Billancourt (France)
Ridsdale and Co Ltd, Middlesbrough {UiQ

Rotherharmn Engineering Steels, Rotherham (UK)

SKF Stesl Hellefors AB, Hallefors (Sweden)

Soc Teml, Teml (ltaly)

SCLLAC, Florange (Francs)

SOLMER, Fos-sur-Mer (Francs)

Stehiwerke Pelne-Salzgitter, Salzgliter (West Germany)
Stocksbridge Enginsering Steels, Shefflald (UK)

Svenak Stahl Domnarvet, Borlanga (Sweden)

Thyssan Stah! AG, Dulsburg (West Germany)

Usinors Aciers, Dunkerque (France)

APPROXIMATE VALUES FOR INFORMATION

mass contsnt In pg/g

&I .

Line Na. (Totsl) Mo Nb Pb Sn T v Zr Bi Ca Sb
1 ar < 1 < i 0.3 5 <1 <1 1 <1 <1 g
2 45 <1 1 0.4 6 <1 1 <2 1 <1 ]
3 49 <1 <2 08 <7 1 <2 2 1 <1 10
4 80 1 2 <1 7 2 2 2 <2 <1 10
) 51 1 <3 <1 8 2 <3 9 2 1 10
-] 62 2 <5 <1 8 2 3 9 2
7 60 2 5 <1 8 3 <5 2
8 74 2 <10 <1 8 <8 <5 3
9 75 3 <10 18 <10 10 <5 3

10 77 4 <0 <2 11 10 <5 3
11 79 4 <2 12 1 8 <5
12 80 4 <5 13 12 <10
13 98 <5 <5 18 <10
14 5 21
15 8
18 8
17 ;]
18 <10
19 <10
20
21
Content <100 <10 <10 <5 <25 <15 <10 <10 <5 <5 <10

Additional approximate values In ug/g:- C*< 5, 0 =500, Mg <5, Ta <5, W< 10, Zn <1

*Note: The carbon content of the chip sample, ECRM 087-1(C), has not been certlified becausa the surface of this material has found
1o be siightly contaminated with carbonaceous matter.
The carbon content of the disc material has now been certified and details are given In the Supplementary Certificate dated
February 1998, issued with ECAM 087-1(D).
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METHODS USED
EURONORM ~ CRM 097-1

Element

Line Number

Methods

Cr

bl

Cu

Si
(total)

1-7-10-15-16-19
2.4.5-6-8-9-12-14-17-20
3

11-18
12

1-2-3-8-8-9-12-13-14-17-18-20-21
4-16

5-7-10-15-19

k|

1-4-5-6-7-8-9-10-12-15-16-17-18-18-20
2
311

13
14

1-5-0-18
2-4-6-7-8-10-11-14-16-17-18-19
3-12

13

20

1-2-4-5-7-8-8-10-11-16-17
3-13

614

12

15

1-2-3-8-8-17
4-10-12-18
511-13-15
&7

14

18

1-2-7-8-11-14-16-19
3-5-6-12-17-18
4-10

g

13

16

20

1-4-5-6-7-8-10-11-13-14-15-17-18
2-18-20

38

12

16

1
2-3-4-8-8-10-11-12-13-14-16-17-18-19
5

7

8-15

1-2-3-4-5-7-8-9-11-13-14-15-16
612
10-17

1-2-4-5-9-10-11-12
8
3-8-7-13

1-4-5-9-13-14-18
2-6-7-19

3

8-10-12-17
11-18

- 15

Fhotomstile, oxidation with periodate
AAS

PES

AAS, after separation of iron

PES, after ion exchange separation

Photometric as phosphovanadomolybdate with extraction
Photomstric as molybdenum blue with extraction
Photometric as molybdenum blue without extractlon

PES

Combustion, Infrared absorption

Combustion, conductivity

Gravimetric as batium sulphate after chromatographic separation
on alumina

Combustion, coulometric titration

Combustion, ecidimetrie titration

PES

AAS

AAS, after separation of iron
ETA~AAS

PES, after ion exchange separation

AAS

PES

AAS, after separation of iron

PES, after ion exchange separation
Photometric with dimethylglyoxime, with extraction

Photomettic as molybdenum blue, hallde extraciion

AAS-ETA )

Photometric with silver diethyldithlocarbamate, separation as arsine
AAS-evolution as arsine

AAS

PES

Photometric with curcumin, EN 10200

Photometric with curcumin

Photometric with 1-1 dianthrimide, with separation

PES

Photometric with quinallzarin

Photometric with Nile Blue A

Photometric as methylene blue fluoborats, with extraction

AAS

Photometric with nitroso-R-salt
AAS after saparation of iron

PES

PES, after lon exchange separation

Photometric with neccuproine, with extraction

AAS

PES, after ion exchange separation

Photometric with diethyldithlocarbamats, with extraction
AAS, after separation of Iron

Thermal conductivity, decomposlition in graphite crucible
Manomefry, vacuum fusion
Photometric with indophenol blue, separation by distillation

Photometric as molybdenum blue
PES
AAS

AAS

PES

AAS-ETA

Photomaetric with thiocyanate in presence of Sn {11}, with extraction
AAS, gfter separation of iron

PES, efter fon exchange separation
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METHODS USED
EURGCNORM - CRM 097-1

Element

Line Number

Methods

Nb

Fb

Sn

1
23

4

57-10

68

9
1-2-3-6-7-9
48
5-10-11-13
12
1-2-3-4-13
5

6-7-10

1
12
18
2
38
411
5

6
7-10-12-13
1
2.4
3
5-6

1-2.

345
1-2-3-4-5-6-7-8-9-10
11

1-3-4-§

2

PES, after ion exchange separation

Photometric with PAR, after on exchangs separation
XRF, fused bead technique on the isolated oxides
PES

Photometric with FAR

Photometric with thiocyanate, with extraction

AAS-ETA

AAS, extraction with TOPO

AAS )

AAS, after ssparation of iron

AAS

AAS, evolution as hydride

AAS-ETA

Photormetric with pyrocatecho! violet

lodometric titration, reduction with Al

Photometric with fluorone, halide separation
Photometric with fiuorone, after ion exchange separation
PES

AAS-ETA

Photometric with diantipyryimethane, after separation of iron
PES

Photometric with chromotropic acid, after ion exchange separation
PES, after ion exchange separation

XRF, fused bead technique on the isolated oxides

AAS

Photometric with chromotropic acid,

Photometric with diantipyryimethane

AAS-ETA

PES, after ion exchange separation

PES

Photometric with N-benzoylphenyl hydroxylamine, with extraction
AAS, after separation of iron

XRF, fused bead technique on the isolated oxides

AAS

XRF, fused bead technigue on the isolated oxides

PES

Photometric with pyrocatechol violet, after ion exchange separation
Photometric with arsenazo-lil

AAS-ETA

AAS, after separation of iron

AAS

AAS, after separation of iron

AAS

AAS-ETA

Abbreviations:-

AAS-ETA

PAR
PES
TOPO
XRF

Atomic Absorption Spectrometry

Atomic Absorption Spectrometry—Electrothermal
Atomisation

4—(2 pyridylazo) resorcinol

Plasma Emission Spectrometry
Tri-octylphosphine oxide

X-Ray Fluorescence Spectrometry

FURTHER INFORMATION

For information regarding the preparation, certification and supply of these European Certified Reference Materials (EURONORM-CRMs) and
the use of the statistical information given on this certificate, please refer to Information Circulars No. 1 (ECISS) and No. 5 (ECSC), both of
which are avallable from the national standards body in your country. (In the UK this is the BSI, 389 Chiswick High Road, London W4 4AL).

Des informations complémentaires sur la fabrication, ia certification et la distribution des Matériaux de Référence Certifiés Européens
{EURONORM-MRC) ainsi que sur Putilisation des informations statistiques données sur le certificat se trouvent dans les circulaires
d'information No. 1 (ECISS) et No, 5 {CECA). On peut se procurer ces deux circulaires auprés des organismes naticnaux de normalisation.
(Pour la France: AFNOR, Tour Europe - Cedex 7, 92080 Paris La Défense).

Angaben tiber Herstellung, Zertifizierung und Bezugsmbglichkeiten dieser Zertifizierten Europaischen Referenzmatadalien (EURONORM-
ZRM) sowie iiber die Anwendung der in diesem Zeriifikat enthaltenen statistischen Daten finden sich in den Mittellungen Nr. 1 (ECISS)

und Nr. 5 (EGKS), beide zu beziehen durch die nationalen Normenorganisationen. (In Deutschland bei der Vertriebsstelle des DIN: Beuth-
Verlag GmbH, Burggrafenstrasse 4-10, 10787 Berlin).
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ECISS
EUROPEAN COMMITTEE FOR IRON AND STEEL STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION DU FER ET DE L’'ACIER
EUROPAISCHES KOMITEE FUR EISEN-UND STAHLNORMUNG

EUROPEAN CERTIFIED REFERENCE MATERIAL (EURONORM — CRM)

SUPPLEMENTARY CERTIFICATE OF CHEMICAL ANALYSIS FOR CARBON
EURONORM — CRM No. 097-1 (D) HIGH PURITY IRON

These values are valid only Tor the solid form of the sample

LABORATORY MEANS (4 values)

CARBON
SAMPLE CONTENT COMBUSTION
Line Neo. Wt INTERNAL T DETECTION
emp
Form Pretreatment 9 (ug/g) Type oc

1 c Etched HF/HNO, 0.35 0.50 HF infrared
2 C Etched HF/HZ0, 0.2 0.72 HF 1450 Infrarsd
3 c Etched HF/Ha05 0.80 150 HF Infrared
4 c Etched HF/H,0p 0.8-1.3 1.60 R 1250 Coulometric
5 c Heated at 400°C 5 min. 163 R 1250 Infrared
6 P Surface milled/Ether washed | 1.0 224 R 1350 Infrared
7 P Heated at 410°C, 10 min, 3.00 HF Infrared
8 P Hot boat at 600°C 3.00 HF infrared
9 P Heated at 420°C, 10 min. 0.9-1.1 3.01 HF infrared
10 P Heated at 420°C, 10 min. 1.0 3.60 HF Infrared
11 c Heated at 400°C 1.3-2.0 3.67 HF Conductimetric
12 P Hot crucible 1.0 a7 HF Infrared
13 p Surface ground 0.7-0.8 3.85 HF Infrared

Mpy 247

SM 1.17

Sy 0.52

MM: Mean of the laboratory means 3M: Standard deviation of the laboratory means '\I . .
Sw: Intralaboratory standard deviation Sb: Interlaboratory standard deviation M=V 8 +6w/4

Notes:- SAMPLE Form: "C* Cut; "P* Punched; COMBUSTION; "HF High Frequency Induction Furnace; “R" Reslstance Fumace

The half-widith confidence Interval G(85%) =t—:T°_—'-‘
n

AG Der Dili
British Steel

CERTIFIED CARBON VALUE (dea “Expianatory Nols™ on third pags)
mass content in ug/g

25

C{85%)

0.7

where t Is the appropriate Student's t value and n is the number of acceptable mean values

For carbon determinations use only the sampls supplied in 38mm bar form, either as 25/30mm thick discs or as
Smm thin discs sultable for cutiing or punching.

PARTICIPATING LABORATORIES

er Hittenwerke, Diliingen (Ge
ngineering Shaala Stocksb

Britiah Steel Teesside Laboratories, Middles
Brliigh Stesl Strip Products, Llanwem Worka, Newpa!

British Steel Strip

Certificate No. Q3993

rough (U

Pmdueb Port Talbot WOrka Port T
Hoogovens Staal BV, Wmuiden (Netherlends
Institut f0r Feaﬂebrper-u

&)

K)

(UK)

This reference material was

BUREAU OF ANALYSED SAMPLES LIMITED
Newham Hali, Middiesbrough, England

Werkstofforschung, Dresden (Qemany)

IRSID, Malzldres-las-Melz (France)

Me‘heﬂdprﬂ'lungsamt Nordrheln Westfalen, Dortmund (Germany)

Mex-Planck Institut ir Metallforschung, Institut fiir
Werkataﬁwlsse 8

(Germany)
SOLLAC Dunkerque (France
Oxeldsund. Oxel3sund Swedan
Thyssan Stahl AG, Duisburg {

and lssued by:

On behalf of:- The Iron end Stesl Co-ordinating Committee (COCOR) FEBRUARY 1_998
of the ECISS, after approval by all the participating Supplement to Cerifficate dated
laboratories and all the producing organizations. February 1890 which superseded
{France-IRSID/CTIF; Germany—iron end Stesel CAM Workdng the original certificate datad

GroupiVDEN, BAM & MP! fir Elsenforschung; UK-BAS Lid.) November 1984
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Line 1:

Line 2:
ilne 3:

Line 4:

Line 5:

Line 6:

Line7:
Line 8:

Line 9:

Line 10:

Line 11:

Line 12:

Line 13:

ADDITIONAL INFORMATION SUPPLIED BY THE PARTICIPATING LABRORATORIES
FOR CARBON IN ECRM 097-1 (D)

See References (1), (2) and (3) in the Explanatory Note. Calibrated with a mixiure of carbon dioxide and oxygen gases. This
value Includes surface carbon which is approximately 0.2 pg/g.

Procadure as per reference (2) In the Explanatory Note. Calibrated with mixtures of carbon dioxide and nltrogen gases.

Calibrated with a mixture of carbon dioxide and oxygen gases. Fleported values obtained using het crucible after etching
with hydrogen peroxide and hydrofiucric acids. Additional determinations using a c¢old crucible after etching gave a mean
value of 2.1 ug/g C. Detarminations without etching treatment of the samp!e gave a mean value of 3.7 pg/g C.

Callbrated with calcium carbonate.

The etched sample was washed and dried and then placed In a hot (250°C}) combuston boat before inserting Into the
fumace. See Reference (5) in the Explaneatory Note.

Calibrated wih sucrosa.

A similar mean value of 1.80 ug/g C waa obtained on cut samples without preheeting at 400°C before combustion. Punched
samples however gave higher mean values of 2,57 pg/g C without preheating -and 1.94 pg/g C alter preheating. The chip
sample of EGRM 087-1, preheated at 400°C, gave a mean value of 3.98 ng/g C. All results were obiained In an analysis
time of 80 seconds.

Calibrated with sucrosa.

Additional punched samples cleaned mechanically with a tungsten carbide milling machine gave a mean value of 3.33 ng/g
C. Punched samples, preheated for 5 seconds prior to analysis by HF-IR, gave & mean value of 2.75 pug/g C. Chip samples,
analysed under similar conditions to that used for the punched samplas, gave a mean value of 5.1 pg/g C (s.d. 1.1 pg/g Ci
on 10 samples without pretreatment and a mean value of 2.6 pg/g C (s.d. 0.5 pg/y C) on 12 samples after preheating
450°C for 15 minutes.

Calibrated with sucrose.

The punched sample was cleaned in ether and placed in a hot combustion boat at approximately 600°C Immediately befora
combustion. Using the same technique, freshly preparedmiliings gave a mean value of 6.0 pg/g C. Chips from a previously
uncpened bottla of ECRM 057-1 gave a meen value of 3.9 pg/g C.

Callbrated with sucrose.

Portlons of the chip sample of ECRM 097-1 were alsc enalysed under the same conditions as.the punched samples. They
were preheated at 420°C for 10 minutes Inmediately before combustion. A mean value of 3.03 pg/g C was obtained.

The pretreetment of the punched samples at 420°C was carried out in a stream of axygen instead of air to eliminate the risk
of contamination.

Additional detsrminations on 4 punched samples preheated at 420°C for 10 minutes were carred out on a second HF-IR
analyser. These gave a mean value of 3.7 pug/g C.

Further determinations on 3 untreated punched samples gave & mean value of 4.2 pg/g C.

Some determinalions were also carried out on chip samples of ECRM 087-1 with the following results:-

Untreated chips 5.8 pg/g C {mean of 5 samples)
Chips preheated at 420 °C for 10 minutes 8.6 ugfg € {mean of 10 samples)
Chips etched with HF/H,0, 8.6 ug/g C (mean of 5 samples)

Pretreatment with HF/H;0, Is not recommended for chip samples because of the vigorous reaction; only for solid samples.

A rasistance fumace was coupled to a conductivity detector {callbrated against 89.99% CO,) to determine surface carbon of
untreated chip samples. A mean value of 1.8 ng/g C was cbtained for the surface carbon content of 10 samples.

Calibrated with calclum carbonate.
All crucibles werse heated for 30 minutes at 1350°C.
Callbrated with sodium carbonate.

The external surface of the disc sample and the punch were carefully clezned before punching. The hot crucibie technigue
was used as In Reference (3) in the Explanatory Note.

Calibrated with calclum carbonate.

The samples wsre surface ground on an alumina beit before punching. The punched samples were washed in acetone and
dried In air. All crucibles were preheatsd at 1000°C for 2 hours.



ECRM 097-1 (D) - SUPPLEMENTARY CERTIFICATE RE CARSON

Explanatory Noles ra Certification of Carbon Content

The initial determinations of carbon in this material were caried cut on the bulk chip sample prepared In 1984. The laboratory mean
values obtained covered a wide range from 1 o 20 ug/g and hence it was not possible o cerlify the carbon contsnt.

During the succesding 14 vear period much research has been carried out on the accurate determination of carbon in low carbon
stesls and irons. This work has revealed thet freshly machined surfaces of these materials rapidly adsorb microgram amounts of
carbon from the atmosphere and that the amount adsorbed Is directly preportional to the surface area of the sample (1), (2) and (3},

During the last 10 to 15 years several instruments (some commercially avallabie) have besn developed for this determination and, In
response to a demand for an iron base CRM ceriified for carbon at <5 pg/g, it was decided to carry out a project to certify the C content
of ECRM 087-1. in order to reducs the surface area, It was decided to use only solld samples, cut or punched from 3mm thick discs of
the 38mm dia. material (originally prepared for the production of discs for Optical Emission and X-Ray Fluorescencs Spectrometry).

A number of laboratories, known te have experience in this dstermination, were invited to participate in this project. To minimise
surface contamination the laboratories were asked to cut or punch samples from the disc material {after filing the surface) immediately
before combustion, without any further reatment, other than washing in an organic solvent to remove any pessible contamination
during the cuiting or punching process.

Some laboratories analysed both cut and punched samples, lowsr values were generaily found on cut samples, which has been
attributed to the exclusion of contamination in cracks formed round the edges of punched samples (3).

A VDEh Working Group has recommended a procedure for removing surface contamination from the sample by etching the surface
with HF/Hz0, (2) and as indicated in the Table of Mean Values this pretreatment was used by some of the laboratories.

An ISO Technical Commitiee Working Group has developed a Draft Intemational Standard Msthod for this determination in which any
< rface contamination is removed by pre-heating the test poriion at 410°C = 10°C foi 5 - 10 minutes immediately before combustion

As pre-heaiing can only readlly be carried out in a resistance furnace, some laboratorles, using HF induction fumaces, have
found that pre-heating the crucible (with a pure copper fiux) and placing the test portion in a hot crucible also removes surface
contamination (3).

Some laboratories were able to monitor the evolution of GO, against time and found that thers was an initial evolution after the first 10
seconds and the remainder within a further 70 seconds. The iniiial eveiution has bsen regarded as being due to surface contamination
of the sample.

The certified values for carbon given on this GCertificate exclude surfece contamination {or only inciude internal carbon) with the
exception of the vaiue on line 1 (ses "Additional Information supplied by the participating laboraiories™).

References:
(1) A Modified Combustion Method for the Determination of the Surface and Bulk Carbon Centents of High-Purity Metals.
K. GRETZINGER, E. GRALLATH & G. TOLG - Analytica Chimica Acta 193 (1987): 1-18.

{2) Determination of Carbon in High-Purity tron by a Modified Combustion Mathod.
J-8. CHEN, U. BARTH and E. GRALLATH - Fresenius Z Anal. Chem (1988) 334: 164-157.

{3) Improvements in the Combustion Method for the Determination of Low Carbon Contents in Stesi.
W. GRUNER & E. GRALLATH - Stesl Ressarch 68 (1985} No. 11: 456-457.

The Determination of C, 8, O, N and H in High Pusity Base Metals
S. LAWRENZ - LECO Corporation, Michigan, USA.

{6} Determination of Carbon in Stesls and in Pure Iron in the range of 1 - 100 ug/g with Primary Calibration.
D. FRANK & G. STAATS (1987) Fresenius Z Anal Chem 327. 468,

(6) Unalloyed steel - Datermination of low carbon content - Part 2: Infrared absorbtion method afier combustion in an induction
furnace (with pre-heating) ISO/DIS 15349-2, Ses also ISO/DTR 15349-1 and 15349-3.

FURTHER INFORMATION

For information regarding the preparation, certification and supply of these European Certified Reference Materials (FURONORM-CRMs)
and the use of the statistical information given on this certificate, please refer to Information Circulars No. 1 (ECISS) end No. & (Ecsvta. both
2L$hioh are avaflable from the national standards body in your country. (In the UK this is the BSI, 386 Chiswick High Road, London W4

Des informations compiémentaires sur la fabrication, la certification et ia distribution des Matériaux de Référence Cerlifiés Européens
(EUHONORM—MRCEa!nst que sur I'utilisation dos informations statistiques données sur le certificat se trouvent dans les circulaires
d'information No. 1 (ECISS) et No. 5 (CECA). On peut ss procursr ces deux dirculaires auprés des organismes nationaux de normalisation.
(Pour la France: OR, Tour Europs - X 7, 92080 Paiis La Défansae),

An%‘aben Ober Herstellung, Zedifizierung und Bezugsmdbglichkeitsn dieser Zertifizierten Européischen Referenzmaterialien (EURONORM-
ZRM) sowie Ober die Anwendung der in diesem Zertfiikat enthaltenen statistischen Daten finden sich in den Mitteilungen Nr. 1 (ECISS)
und Nr. 5 (EGKS), beide zu beziehen durch die nationalen Normenorganisationen. (In Deutschland bsl der Vertriebsstelle des DIN: Beuth-
Verlag GmbH, Burggrefenstrasse 4-10, 10787 Beriin).
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