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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: 

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.

— 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.

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.
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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by endorsement, at the latest by April 2003, and conflicting national standards shall be withdrawn at the latest by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 l/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

3.2.1
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

3.2.3
sampling method
all steps of the measuring procedure that describe the process of collecting an air sample

3.2.4
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

3.2.5
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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