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National foreword

This British Standard is the official English language version of
EN 13528-2:2002.

The UK participation in its preparation was entrusted by Technical Committee
EH/2, Air quality, to Subcommittee EH/2/3, Ambient 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.
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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 13528-2:2002


http://www.avadocuments.com/doc/bs-en-13528-2-2002
http://www.avadocuments.com/doc/bs-en-13528-2-2002

EUROPEAN STANDARD EN 13528-2
NORME EUROPEENNE

EU ROPAISCHE NORM September 2002

ICS 13.040.20

English version

Ambient air quality - Diffusive samplers for the determination of
concentrations of gases and vapours - Requirements and test
methods - Part 2: Specific requirements and test methods

Qualité de I'air - Echantillonneurs par diffusion pour la AuBenluftqualitdt - Passivsammler zur Bestimmung der
détermination des concentrations des gaz et des vapeurs - Konzentrationen von Gasen und Dampfen - Anforderungen
Prescriptions et méthodes d'essai - Partie 2: Prescriptions und Prifverfahren - Teil 2: Spezifische Anforderungen und

spécifiques et méthodes d'essai Priifverfahren

This European Standard was approved by CEN on 28 July 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 13528-2:2002 E
worldwide for CEN national Members.

Documents

Document Sharing Hub

Full document details: BS EN 13528-2:2002


http://dx.doi.org/10.3403/02666162U
http://www.avadocuments.com/doc/bs-en-13528-2-2002
http://www.avadocuments.com/doc/bs-en-13528-2-2002

EN 13528-2:2002 (E)

Contents

page
LT =T o o 4
0 £ oo L1 T oo 5
L T o o T 6
P 1 (0] 4 LYo g =T =Y oo 6
B T =Y g4 == T T e 1= {0 T o T 7
4 Symbols and abbreviations.........cciiiii i ————— 8
L =T LT 1= £ 10
5.1 Desorption efficiency (for samplers involving solvent deSOrption) .........c.eeeiiiieeiiiiieee e 10
5.2 Desorption efficiency (for samplers involving thermal desorption) ...........ccooiiiiiiiiee e 10
5.3 Effect of air velocity/sampler OrENtatioN ............ooo e 10
54 Storage (iNdireCt-reading SAMPIEIS) .......uei ittt sb e sb e e er e e e s e e e neeeenee 10
ST 1 0 1= 11T TSP PO TPPUP PP 10
5.6 S E Lgl ol (=T o) C=To 14T P USRS PTRPN 10
5.7 BIANK VAIUE ...t h et e bt h e e b et bt e E e e et h e e e r e e nre e e nreenne e 10
5.8 =] o N (=T TSP P P PPP PR UPPPPRN 11
5.9 o ToTT o = [ 0| YTV PPP PR PPPPPRN 11
5.10 TS (U T [T TS0 {0 U= N 11
5.11 ST L] o] (YT [T a1 (3 0%= (o] o TS 11
(ST € 1= 4 U= T IR C= = oo g T L1 5 12
6.1 RTCT=To [T < PP PPP PRSP 12
6.2 LYo o= = (01 PSPPSR 12
6.3 INAEPENAENT MENOM ...ttt a et sae e e s ar e e st e e s abe e e saneenneeeas 12
6.4 Generation of a calibration gas MIXIUE ........ooiiiiiiii i e 12
6.4.1 LG T o= - | T PSP P PP PSPPI 12
6.4.2 Calibration Gas MIXIUFE ........uii ittt e sb e ea b e e sae e e snr e e nb e e e saneesaneas 12
ST =T A e o] g o [} 4o g < S TP ST U PSP PPN 13
6.5.1 LG T o= - | PSSP PSPPI 13
6.5.2 Laboratory tests under repeatability conditions involving standard atmospheres (7.3, 7.4,
A A A T U Lo 1= T =G SRR 14
6.5.3 Laboratory test under reproducibility conditions involving standard atmospheres (7.5) .......cccccooceeennen. 14
6.5.4 Laboratory tests not involving standard atmospheres (7.2, 7.6, 7.9) ....cueeiiiiee e 14
6.5.5 1= [ I8 (=] £ S 14
A 1= 1.7 £ Voo 2 14
71 LC T o =T T PSPPSR TSRS 14
7.2 DESOIPON EffICIENCY ...ttt e e e et e e r e e e s 15
7.21 Spiking method for samplers involving solvent deSOrption...........oocueiieiiiiieiiee e 15
7.2.2 Spiking method for samplers involving thermal desorplion ... 15
7.2.3 Phase equilibrium method (samplers involving solvent desorption)..........ccoceveieeeiieeniec i 15
7.3 Bias due to the selection of a non-ideal sorbent (for samplers relying on reversible sorption) .............c..c..... 16
7.3.1 0 To7=To 1 > S 16
7.3.2 (@ 11101 =1 1o o TSRO 16
7.4 Test on influence of air velocity and sampler Orientation ... 16
7.5 Effect of environmental parameters on sampler performance (uptake rate) .........cccccevvieeiiii e 17
7.51 0 To7=To 1 >SS 17
7.5.2 LOF- 1 [oTU]F=1 o] o BRSPS PSP PT PO PRPP 17
7.6 Storage (for indirect-reading SAMPIEIS) .....c..ii i 17
7.6.1 PrOCEAUNE ..ttt h e e bt e s a et e e b et e ea bt e et e e e an e e e s be e e ne e e nnn e e nbe e e nnreenreeea 17
7.6.2 LOF- 1 [oTU]F=\ o] o BT SEO PR PR PP PP 1
, Documents

Document Sharing Hub

Full document details: BS EN 13528-2:2002


http://www.avadocuments.com/doc/bs-en-13528-2-2002
http://www.avadocuments.com/doc/bs-en-13528-2-2002

EN 13528-2:2002 (E)

78 A 12 T |13 18
7.8 ST La ] o] L= gl L= 1L 1= OSSPSR 18
7.9 Determination of the DIANK VAIUE ........oooi et e e e e e e e e e e e e e e e nnnees 18
7.10 T o I (=T T PP PTUP PRI 18
8 Calculation of UNCEIAINTY .......ccciiiiiiiiiiir i s ses s s s e s Eaams e an s s mn e annnanneanns 18
8.1 LG LT o= = | TP TPPOPPPPPPPPRN 18
8.2 DESOIPLON EffICIENCY ...ttt ea e sa e e sn e e b e 18
8.3 10 o1 = 1L = (PP PPV PR OPPRPPPTRRN 19
8.4 ] (o] = Lo [ TSP RP VPP OPRRUPPPPRN 19
ST T 10 T |13 (=S 19
8.6 ST Lo a] o] L= g a1 (=TSSR 19
8.7 =Y Y= | TS 20
8.8 I LI = R= L (0 £ T ORI 20
8.9 (@70 1091 o] [0 =T I UL aToT=T o ¢- 111 4720 USSR 20
8.10 =] [ I (=] £ 20
L T Y= Lo 1=V 110 T Lo o 20
O == = T U 20
L T 1 141 ' 21
Annex A (normative) Determination of diffusive uptake rates (indirect-reading samplers) ..........ccceruvrueerrnnns 22
Annex B (normative) Calculation of exposure concentration ... 24
Annex C (informative) Calculation of uncertainty COmMpPONENtS ........cccccririmiimmnsnrnss s 25
=TT 0] [T T | = T o3 27

Docu mentg

Document Sharing Hub

Full document details: BS EN 13528-2:2002


http://www.avadocuments.com/doc/bs-en-13528-2-2002
http://www.avadocuments.com/doc/bs-en-13528-2-2002

EN 13528-2:2002 (E)

Foreword

This document (EN 13528-2:2002) has been prepared by Technical Committee CEN/TC 264 “Air Quality”, 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 March 2003, and conflicting national standards shall be withdrawn at the latest by
March 2003.

This European Standard is a multi-part standard having the following parts:

Part 1: (Ambient Air Quality) General requirements;
Part 2: (Ambient Air Quality) Specific requirements and test methods;
Part 3: (Ambient Air Quality) Guide to selection, use and maintenance.

The annexes A and B are normative, annex C is 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

This European Standard specifies requirements and test methods for the determination of performance
characteristics of diffusive samplers used for the determination of concentrations of gases and vapours in ambient
atmospheres.

With regard to air quality, the objectives fixed in the 5™ Action Program of the European Union are for the effective
protection of all people against recognised risks from air pollution and the establishment of permitted concentration
levels of air pollutants, which should take into account the protection of the environment. These objectives include
monitoring and control of concentrations with regard to standards.

Successive programs of action of the European Union on the protection of the environment have stressed the need
to find a balance between the use of different tools: product standards, emission limits and environmental
objectives/standards.

The implementation of existing Directives has highlighted the existence of various problems, which are being
addressed in the Council Directive on Ambient Air Quality Assessment and Management [1]. These include:

the different monitoring strategies in comparable situations between and within Member States;
the harmonisation of measuring methods;
the quality of the measurements which depends on the calibration and quality assurance procedures.

Diffusive samplers used to measure air quality have to fulfil some general requirements, which are given in
N 13528-1|. These requirements include unambiguity, selectivity and Data Quality Objectives, including
uncertainty.

Such general requirements can also be appropriate for other measurement procedures used in the assessment of
ambient air quality.

In addition, diffusive samplers used to measure ambient air quality have to also fulfil some specific requirements in
addition to those specified in . These specific requirements are given in this part of EN 13528 (see
clause 5). prEN 13528-3 gives guidance on the selection, use and maintenance of diffusive samplers used to
measure ambient air quality.

It is the user's primary responsibility to choose appropriate procedures or devices that meet the requirements of
this European Standard. One way of doing this is to obtain information or confirmation from the manufacturer. Type
testing, or more generally, the assessment of performance criteria of procedures or devices, can be undertaken by
the manufacturer, user, test house or research and development laboratory, as is most appropriate.

Although this standard specifically addresses ambient air, diffusive sampling is also relevant to the assessment of
air quality in indoor air. Both pumped and diffusive sampling procedures are considered appropriate for such
measurements, depending on circumstances (particularly any requirement for time resolution) [2]. prEN 14412
gives guidance on the selection, use and maintenance of diffusive samplers used to measure indoor air quality.

This part of EN 13528 is similar in content to EN 838 and EN 13528-1 is similar in content to EN 483, The series of
standards on the use of diffusive samplers for ambient air has been created in addition to those for workplace air
because the underlying European Directives are different and the consequent definitions and practical applications
of the estimation of the uncertainty of measurements are different.
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1 Scope

This European Standard specifies specific performance requirements and test methods under prescribed
laboratory and field conditions for diffusive samplers used for the determination of the concentration of gases or
vapours in ambient air.

Such requirements apply to all diffusive samplers, irrespective of the physical nature of the rate-controlling process
and irrespective of the nature of the sorption process and the analytical determination.

This standard applies to all stages of the measuring procedure, including transportation and storage of the sample
where appropriate.

This standard applies to measuring procedures with separate sampling and analysis stages, and also to direct-
reading devices.

This European Standard is applicable to diffusive samplers according to 3.6 of EN 13528-1:2002.

This European Standard should enable manufacturers and users of diffusive samplers to adopt a consistent
approach to sampler validation and provide a framework for the assessment of sampler performance against
criteria specified in EN_ 13528-1]. It is the responsibility of the manufacturer or of those who assemble the diffusive
samplers to ensure that the sampler complies with the data quality objectives given in this European Standard.

For the purpose of demonstrating compliance with data quality objectives prescribed for methods to be used in
support of the Council Directive on Ambient Air Quality Assessment and Management, this part of EN 13528
provides the relevant requirements and test methods for the determination of measurement uncertainty. As
indicated in 6.5.2 to 6.5.4, some of these procedures are to be undertaken by a single representative laboratory,
some by several laboratories in an interlaboratory trial, and some by the laboratory implementing the method. This
division of responsibility is in accordance with Table 1 of CEN Report CR 14377:2002 [3].

Where only one laboratory is involved in establishing the performance characteristics of a method, as in a
manufacturer’'s assessment, the reproducibility elements of the uncertainty budget shall be estimated under within-
laboratory reproducibility conditions, i.e. by performing the relevant experiments independently, as far as
reasonably practicable. This type of assessment is identified as level 2 (see clause 8).

This standard can encourage the development of new types of diffusive sampler. Prior to conducting a full

evaluation according to this standard, it would be useful to conduct laboratory or field intercomparisons with
established samplers. These intercomparisons should be conducted by experienced institutes.

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).

ENV 13005:1999, Guide to the expression of uncertainty in measurement.

SO 5728, Accuracy (trueness and precision) of measurement methods and results (all parts).
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3 Terms and definitions
For the purpose of this European Standard the following terms and definitions apply.

3.1
ambient air
outdoor air in the troposphere, excluding indoor air and workplaces

3.2
averaging time
period of time for which the measuring procedure yields a single value [EN 482]

3.3
bias
difference between the expectation of the test results and an accepted reference value [ISO 3534-1|]

3.4

combined standard uncertainty

standard uncertainty of the result of a measurement when that result is obtained from the values of a number of
other quantities, equal to the positive square root of a sum of terms, the terms being the variances or covariances
of these other quantities weighted according to how the measurement result varies with changes in these quantities
[ENV 13005]

3.5
desorption efficiency
ratio of the mass of analyte desorbed from a sampling device to that applied [EN 834]

3.6

diffusive sampler

device which is capable of taking samples of gases or vapours from the atmosphere at a rate controlled by a
physical process such as gaseous diffusion through a static air layer or a porous material and/or permeation
through a membrane, but which does not involve the active movement of air through the device

NOTE 1 Active normally refers to the pumped movement of air.
NOTE 2 This definition differs from that in EN 838:1995 by the addition of the words “or a porous material”.

3.7

diffusive uptake rate

rate at which the diffusive sampler collects a particular gas or vapour from the atmossphere, expressed in picograms
per parts per billion' per minute (pg ppb™ min™) or cubic centimetres per minute (cm® min™)

NOTE 1 pg ppb ' min" are equivalent to ng ppm™" min™".

NOTE 2 This definition differs from that in EN 838:199§ by the substitution of “picograms per parts per billion” for “nanograms
per parts per million”. The expression is numerically the same, but ambient concentrations are usually in the ppb range.

3.8

expanded uncertainty

quantity defining an interval about the result of a measurement that may be expected to encompass a large fraction
of the distribution of values that could reasonably be attributed to the measurand

NOTE 1 The fraction may be viewed as the coverage probability or level of confidence of the interval.

NOTE 2 To associate a specific level of confidence with the interval defined by the expanded uncertainty requires explicit of
implicit assumptions regarding the probability distribution characterised by the measurement result and its combined standard

' ppb is volume fraction, () =10°%; ppm is volume fraction, ( )=10*. Documents
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