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National foreword

This British Standard is the official English language version of
EN 13890:2002.

The UK participation in its preparation was entrusted by Technical Committee
EH/2, Air quality, to Subcommittee EH/2/2, Workplace atmospheres, which
has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of British
Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 23 and a back cover.

The BSI copyright date displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Comments

Poeecuments

Document Sharing Hub

Full document details: BS EN 13890:2002


http://www.avadocuments.com/doc/bs-en-13890-2002
http://www.avadocuments.com/doc/bs-en-13890-2002

EUROPEAN STANDARD EN 13890
NORME EUROPEENNE
EUROPAISCHE NORM October 2002

ICS 13.040.30

English version

Workplace atmospheres - Procedures for measuring metals and
metalloids in airborne particles - Requirements and test methods

Atmospheéres des lieux de travail - Procédures de Arbeitsplatzatmosphére - Verfahren zur quantitativen
mesurage des métaux et métalloides dans les particules en Bestimmung von Metallen und Metalloiden in
suspension dans l'air - Exigences et méthodes d'essai Schwebstoffen - Anforderungen und Prifverfahren

This European Standard was approved by CEN on 9 September 2002.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Management Centre has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2002 CEN All rights of exploitation in any form and by any means reserved Ref. No. EN 13890:2002 E

worldwide for CEN national Members.
Documents

Document Sharing Hub

Full document details: BS EN 13890:2002


http://www.avadocuments.com/doc/bs-en-13890-2002
http://www.avadocuments.com/doc/bs-en-13890-2002

EN 13890:2002 (E)

Contents
page

[0 =170 Y o 4
10 Yo L0 o { Lo o 5
1 £ oo o T 5
2 NOFMALIVE FEIEIENCES .....iiiiiiieeiiiiiiiirrrem e e i e rssemasa et e ansaaaaa e e e sanaassarererananasasaereresnnnnasa s aessennnnnnnnannnns 5
3 B I0= 0 0 T3= 1 Lo I =3 1T 0 16 oY 6
3.1 EN 1540 definition S ...iiieeeiiieeiiiismeiirsmssersmssirram s rssasssrranssrsanssssannsss s nnssssansssssansssstansssssssnnssssannsssssnnnsssnnnnnnns 6
3.2 1Y L= T U =Y 4 (=) 0 A (= 1 6
3.3 £ T 111 o] 13T T 1= g 1 0 6
3.4 LS = L3 = 1= 1 7
4 T LT o 8
5 L T=T0 TR =T 1T 8
5.1 L€ =T LT e T T U T =T ) 01T o | 8
5.1.1  Scope of the Measuring ProCEUUIE.......cccuurrriissmirssrrsss s rsss s s a s s s e s e sam s s a s e sa s e a s an e e m e e e 8
L0 I~ (T {3 oo I o= o = g T 8
5.1.3  Safety iNfOrmation ... s 9
L S T 11 1] o] (= 9
LT TRECTIE= T- 11 1 o [T T T o LUy o 9
5.1.6 QUANTIFICAION IIMIT ...ciiiieeeieiiiiiirieeeee i rrirrrrssssess e resasasssarrrrreansnssssrrrrsassmssssssrrraaannsssssssererannnnsssssneenasnnnnnnnn 9
5.1.7 Other detailed reqUIrEMENLS .......cccciiioiiiniiir s s s e san s s aan s e an e am e e nmn e e 9
5.2 F L e LAY Lo 1IN =T o= 9
5.3 L0 YT oL T 4 o= o = 1 9
6 L= T =T g 9
7 ReferenCe SAMPIES .....cccoiiiiiiiiri iR r e n e e R AR R an R R e R an 10
71 £53 7= 13 Lo E= 1o I 0 [0 4 Lo o 1= 10
7.2 R L=y LT =] 2 Lol 1 T 1) - | = 10
7.3 Reference @il SAMPIES......cccuvierirriir iR R 10
8 Y o o T |- | . 10
9 1= 08 1 11 o Yo 11
9.1 Detection limits and quantification liMitS.......ccooomiiiiiiiiiri e 11
9.1.1 Determination of detection limits and quantification limits .......ccccceiiiiiiiiiisrcc e 11
9.1.2 Comparison of results with the acceptance Criteria .........ccccovureecrrircecrrrscsccr e e 11
9.2 Selection of test methods for determination of analytical bias and precision.........ccccceevreerrrrseccerenns 11
9.3 g = 17 (Lo 1IN o T T 11
9.3.1 Consideration of the analytical bias of procedures for soluble metals and metalloids....................... 11
9.3.2 Determination of the analytical bias of procedures that involve sample dissolution or

dispersion of the collected airborne particles in a liquid .........cccceciiiinsciinins e ————— 11
9.4 F A Ee LAY o 1IN o =Y o = Lo o 12
9.4.1 Determination of the analytical precision of procedures that involve sample transformation

010 g Lo TR= T = £ - 12
9.4.2 Estimation of the analytical precision of procedures that do not involve sample transformation.....13
9.5 Estimation of overall UNCertainty ... s s e 13
10 L= =T o o o 14
Annex A (informative) Guidance on selection of test methods........ccccoveceecrrrrcccere s e 15
Annex B (informative) Guidance on determination of analytical bias .........c.cccovecrnieniiicmnscnnnscs s 16
B.1 Determination of the analytical bias of procedures that involve sample dissolution .. ......c.cccvicuueeen. 16
. Documents

Document Sharing Hub

Full document details: BS EN 13890:2002


http://www.avadocuments.com/doc/bs-en-13890-2002
http://www.avadocuments.com/doc/bs-en-13890-2002

EN 13890:2002 (E)

B.2 Determination or estimation of the analytical bias of procedures that do not involve a sample

LTS3 (0 4 11T 14 o T 16
Annex C (informative) Example of estimation of overall uncertainty ..........c.ccccccmniscemirsninssmns s 17
Annex D (informative) Estimation of overall uncertainty .........cccociiceminiciincsnrss s 19
D.1 General performance requirements for measurement of chemical agents in air........ccocecniiiciiiieninens 19
D.2 Combination of sampler bias and analytical bias ........c.ccueemiiiciinisninssrr e ——— 20
D.3 Combination of sampling and analytical preCiSion........c.ccciiiicninssmnis s 20
Consideration of sampler bias and analytical bias ........ccccecriiiiminssmmnisnin s 20
L I S =Ty ] (=T o - T 20
[0 I ST Ty T g T N o = o7 L7 (o ) o U, 21
D.5 Estimation of overall UNnCertainty ... ————— 21
0 TR T € 1= T - Lo T 21
D.5.2 Estimation of overall uncertainty of procedures for measuring metals and metalloids in
L1 T= 1= T 0 L= o 1 21
D.5.3 Estimation of overall uncertainty of procedures for measuring metals and metalloids in
LT 011 = 1o = T = 22
(271 0 [T e T | =T o o 1/ 23
Documents

Document Sharing Hub

Full document details: BS EN 13890:2002


http://www.avadocuments.com/doc/bs-en-13890-2002
http://www.avadocuments.com/doc/bs-en-13890-2002

EN 13890:2002 (E)

Foreword

This document EN 13890:2002 has been prepared by Technical Committee CEN/TC 137 "Assessment of
workplace exposure", the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by April 2003, and conflicting national standards shall be withdrawn at the latest by
April 2003.

Annexes A, B, C and D are informative.
According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,

France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and the United Kingdom.
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Introduction

EN 482 prescribes general requirements for the performance of procedures for measuring chemical agents in
workplace atmospheres. These requirements include maximum values of overall uncertainty (a combination of
precision and bias) achievable under prescribed laboratory conditions.

This European Standard provides a framework for assessing the performance of procedures for measuring metals
and metalloids against the criteria specified in EN 482. It enables producers and users of procedures for measuring
metals and metalloids in airborne particles to adopt a consistent approach to method validation.

1 Scope

This European Standard specifies performance requirements and test methods for the evaluation of procedures for
measuring metals and metalloids in airborne particles collected on a suitable substrate, e.g. a filter.

This European Standard is not applicable to procedures for measuring metals or metalloids present in inorganic
gases or vapours, e.g. mercury, arsine, etc (see EN 838 [1] and EN 1076 [2]), or to procedures for measuring
metals and metalloids in compounds that could be present as a particle/vapour mixture, e.g. arsenic trioxide (see
ENV 13936 [3]).

This European Standard is applicable to measuring procedures in which sampling and analysis is carried out in
separate stages, but it does not specify performance requirements for collection, transport and storage of samples,
since these are dealt with in EN 13205.

This European Standard specifies a method for determining the bias and precision of the analytical method and
combining this with the bias and precision of the sampling method to estimate the overall uncertainty of the
measuring procedure as a whole.

If there is no procedure for measuring a particular metal or metalloid which meets the requirements of this
European Standard, it is recommended to use a measuring procedure whose performance is nearest to the
specified requirements.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text, and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 481, Workplace atmospheres — Size fraction definitions for measurement of airborne particles.

EN 482:1994, Workplace atmospheres — General requirements for the performance of procedures for the
measurement of chemical agents.

EN 1232, Workplace atmospheres — Pumps for personal sampling of chemical agents — Requirements and test
methods.

EN 1540, Workplace atmospheres — Terminology.

EN 12919, Workplace atmospheres — Pumps for the sampling of chemical agents with a volume flow rate of over
5 I/min — Requirements and test methods.
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EN 13205:2001, Workplace atmospheres — Assessment of performance of instruments for measurement of
airborne particle concentrations.

EN ISO 3696, Water for analytical laboratory use — Specification and test methods (ISO 3696:1987).

3 Terms and definitions

For the purposes of this European Standard, the following terms and definitions apply.

3.1 EN 1540 definitions

Averaging time, bias, chemical agent, limit value, measuring procedure, overall uncertainty, precision, specified
measuring range, true value, validation:

Definitions for these terms are as in EN 1540.

3.2 Measurement terms

3.21

analysis

all operations carried out after sample preparation to determine the amount or concentration of the metals or
metalloids of interest present in the sample

3.2.2
analytical method
all steps of the measuring procedure that describe the overall process of sample preparation and analysis

3.23
sampling method
all steps of the measuring procedure that describe the process of collecting an air sample

3.24

sample preparation

all operations carried out on a sample, after transportation and storage, to prepare it for analysis, including
transformation of the sample into a measurable state, where necessary

3.25
sample dissolution
process of obtaining a solution containing the analytes of interest from a sample.

NOTE This can or cannot involve complete dissolution of the sample.

3.2.6

reference sample

sample having a known or measured content or loading of the metals and metalloids of interest, which is analysed
to determine the analytical bias or the analytical precision of a measuring procedure

3.2.7

test solution

solution prepared by the process of sample dissolution and subjected to any further operations required to bring it
into a state in which it is ready for analysis

3.3 Sampling terms

3.3.1
collection substrate
medium on which airborne particles are collected, e.g. a filter or a polyurethane foam
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