L) 96 12341:2023/2024

Uogo®mm39mml Ldsbo®@Eo

LL3: 13.040.20

SGIMLGBIOHME0 35960 - BGHIBPIGEHMO 0353039EHMYIEO J3BMIZ0L FgonmEOo
39B9Mgd9o 99sMo bsfogrs3gdol PM10 sb PM2,5 dsbols 3006396 Msgool
29BLSLEBEO3MI©

55063m@do30m bafoao. LOYao BglEol bobobogow dgodobgom LESbps@Fo.

© Bbog bsgs®mmzgEml BEsbEs®EHgdols s dg@Mmermaools JHmgzbmmo Lissgagb@m
2024



bo0bgym@dsz0m bofogo. LOygmo GgJlbEol bobosbogow dgodobgom LESbos@Fo.

b 96 12341:2023/2024

U5063mMAsgom dmbs3gdgdo

1 800gdmwos s 583999905 b53MmJdgEm: LLO3-LodoMm39geml bEobsMEgdobs
@5 39BHOMEMA00L 9Hm3bmwo bosagb@™ML ggbgMowmMo  otmgddm®mol 03/04/2024 Ferol
Ne 23 9496356 gdom

2 9009005 ,0938MOEOL* Ms®Mdbol IgMm©om: LBbEIOEHD300L 9B Mo
300039G0L  (bgh) ULEBOGHO 9b 12341:2023 ,, 5GIMLBYOMEO 35900 - LEGIBIOEMO
36530093HO0 25DMdz0lL Igomm©o d9hgM9gdeo dgs®o boffows3zgdol PM10 s6 PM2,5 dsbols
3M6396GHMs300L 25bLOLIBOIMS”

3 Boggmao: 96 12341:2014

4 GgaoLEBHM0MIDdME0s:  LLO3-LoJoMMN39WML  bEEHbEIOEHIOOLs ©s  TFYBHOMMYool
96M36m0 LogIBEBHML MgglE®do: 03/04/2024 Herols Ne268-1.3-035761

§065090098569 LB sbsdEHolL 69d0L30gMH0 BMMT0m 93MEIEYds Losggb@ml BydsMm3ol 3otydy
530350



o dgodobgom LESbs@Eo.

s
C

s

100 39JLE0L Lobsbs

1%
C

Lo0bggm@dszom bsfoao. L@

EUROPEAN STANDARD EN 12341
NORME EUROPEENNE
EUROPAISCHE NORM August 2023

ICS 13.040.20 Supersedes EN 12341:2014

English Version

Ambient air - Standard gravimetric measurement method
for the determination of the PM10 or PM2,5 mass
concentration of suspended particulate matter

Air ambiant - Méthode normalisée de mesurage Aufienluft - Gravimetrisches Standardmessverfahren
gravimétrique pour la détermination de la fiir die Bestimmung der PM10- oder PM2,5-
concentration massique MP10 ou MP2,5 de matiere Massenkonzentration des Schwebstaubes

particulaire en suspension

This European Standard was approved by CEN on 24 April 2023.

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 CEN-CENELEC 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 CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Ttirkiye and
United Kingdom.

. — |

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

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2023 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 12341:2023 E
worldwide for CEN national Members.



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Lo0bggm@dszom bsfoao. @

EN 12341:2023 (E)

Contents

D100 QT0) 0 XE Vo0 00 ) o . 4
1 LY. 5 6
2 (00 3 00 B LT Q=) ) (=) 4 U X 6
3 Terms, definitions, symbols and abbreviations ... ————— 6
31 Terms and defiNitioNS .. ——————————————————— 6
3.2 Symbols and abbreviations ... —————————————_ 10
4 o0 10 (00 ) 12
4.1 Description of the standard measuring principle...... o ————— 12
4.2 Initial use and procedures for ongoing QA/QC ... 12
4.3 Evaluation of measurement Uncertainty.......ummss————s 12
5 Equipment, facilities and testing.........c.omm—————— 12
51 Sampling system components and programme for type testing .........c.ouumsmsmsmsesmsmsnsnsans 12
LS00 T O - 1 1) - ) . 12
L300 TV P= 1111 0 =) ol s (o 2 L, 16
5.1.3 Standard inlet deSigN........ccoummmmmnmninmsssmsssisssssssss s e 16
5.1.4 Connecting PiPe WOTK ...t sssssssasasssssssssssssssssasasss 17
5.1.5 Filter holder and filter ... ————————————— 17
5.1.6 FIOW CONLIOl SYSTOIM ....couiiimsmsmsmsmssssisssssssssmsssssssssssssssssssssasssassssssssssssssssssssssssasasassssssssssnsssssssssssssssasasasas 18
5.1.7 TEeIMPEIALULIE SEIISOTI'S .cserrrrssssssssssssssssssssmssssssssssssassssssssssssssssssssssssstststssassssassssssssssssssessssststsssssasasasssss 20
5.1.8 AMDIENT PreSSUIE SEINSOT c.ciuiuiuiaisisisismsssssssssssssssmssssssssssssssssssssssssssssssssasasssssssssssssssssassssssmsasasasassssssess 20
5.1.9 Sampling Period ... s s s 20
5.1.10 Leak tightness of the SaMPling SYSLEIM .....cccvniisninmsmsmssssss s s——— 20
5.1.11 StOrage CONAITIONS ... s e E AR AR 22
5.1.12 Recording of operational parameters ... 22
5.1.13 Effect of failure of mains POWET ... 23
5.1.14 Effect of ending sampling early due to filter clogging ..........ccuuvnnrnrnmsmsmssssssessssssssssssssesens 23
5.1.15 Firmware, software and manual VEI'SIONS .....cccuorimmremmssmsssssssssssssssssssssssssssssssssssssssssssassssssssssns 23
5.2 Sampling system components and programme for type testing.........ccuuuscsmsmmsmsesessseanns 24
53 Field tests for type teStiNg ... ————— 25
LS T N 7 1 1) 1 25
5.3.2  PerfOrmance LeSTS. . mrmsmssssssssssssssssssssasasssss s s s s s e p s E R R e e e e e 25
5.4 B2 TS T 0007 ) 0 0] o . 26
6 Filter conditioning, sampling, weighing facilities and weighing procedures............... 26
6.1 =3 1T - 26
6.2 Weighing FACIItIEs ... ssssssssssses 28
6.2.1 WEeighing FOOMN ...t s s e 28
Ly & 7 1 T 1 (Lo, 28
6.3 Filter conditioning and weighing prior to SAMPling ......c.covinmnnnnnssssss 28
6.4 SAMPIING PrOCEAUIE....uciriiirismsmsnssssssssss s E R e e e e R R R R AR s es 29
6.4.1 Filter cassette loading.......cunnmnn s ——————————— 29
(S 37 33 11 0=) T D1 01 0] . 29
6.4.3 Sample storage and tranSPOrt ProCEAUIES ..o sssssssssses 29
6.5 Filter conditioning and weighing after SAMPlING ..o ——— 29
6.6 Weighing room ProCeAUIES ... 30
6.7 Filter blanks for ongoing quality CONtrol........ s ———— 30
L R 0 1 1) i |, 30



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Loobgm®dszom bsfogmo. @

EN 12341:2023 (E)

6.7.2 Weighing room blankKs....... s 30
6.7.3  Field DIanKS......coociinnnissssssssssssssssssssss s s s s s ssssss s s ssassss s sens 31
7 Ongoing QUAlItY CONIOL..... s 31
7.1 =3 1T i 31
7.2 Frequency of calibrations, checks and maintenance..........———————— 31
7.3 Recording of operational parameters........s————————— 32
7.4 Maintenance of the SAMPling SYStEIM .......ccounmnnnmnssss s ———— 33
7.5 Checks Of SAMPLEr SENSOTS ..o sssssssasasasssssssssssssssssssses 33
7.6 Calibration of SAMPIEr SENSOT'S.....ccim s ———————————— 33
7.7 Checks of the sampler flow rate ... ——————————— 34
7.8 Calibration of the sampler flOW rate........u s ————————————— 34
7.9 Leak check of the sampling SyStem ... ————————— 34
7.10 Checks of weighing facility SENSOTS......ccvvininnnmnmssn s ——————— 34
7.11 Calibration of weighing facility SENSOTIS ... ———————— 34
2 & Y 1 o Lo 34
7.13 Check of the accuracy of sampler CloCK ..., 35
8 EXPression Of FESUILS ... s ssases 35
9 Performance characteristics of the method ... ———— 35
9.1 L0 1T - | 35
9.2 GUM COMCEPL..urimrmsmsnssisisisssssssssssssssssssssssssssssassssssssssssssssssssssssssnsasassssssssnssssssss st st sssssmsasasassnsssnsnsnsssssssnsns 35
9.3 Individual uncertainty SOUICES ... ————————————— 37
02 20 T O 0 1T i | 37
9.3.2 Collected particulate MASS ... —————————————————— 37
£ T 70 T 1 11 1 U () 40
9.3.4 Uncertainty BUdGet ... sssses 40
9.4 Expanded uncertainty vs. EU Data Quality ObJectives ........ccmnmimnmnmsmnmsmsmsnsssssssssssssssssssnns 42
123101 1 T0 a0 ¥ 1] 1 59



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Loobgm®dszom bsfogmo. @

EN 12341:2023 (E)

European foreword

This document (EN 12341:2023) 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 February 2024, and conflicting national standards shall
be withdrawn at the latest by February 2024.

This document supersedes EN 12341:2014.

Technical modifications which have been made in comparison with the previous edition are summarized
in Annex L.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see the introduction.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the United
Kingdom.
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Introduction

For air quality across the European Union to be assessed on a consistent basis, Member States need to
employ standard measurement techniques and procedures. The aim of this document is to present a
harmonized methodology for monitoring the mass concentrations of suspended particulate matter (PMjio
and PM;; respectively) in ambient air, following Directive 2008/50/EC on ambient air quality and
cleaner air for Europe [1] which sets the parameters specific to the assessment of ambient concentration
levels of particulate matter.

NOTE In principle, the methodology described in this document may also be used for measurement of mass
concentrations of other PM fractions such as PM1. However, this document does not describe standardized sampling
inlets for such fractions.

The European Standard method described in this document is focused primarily on harmonization and
improvement of the data quality of measurement methods used in monitoring networks with regard to
avoiding unnecessary discontinuities with historical data. It is a method that is suited for practical use in
routine monitoring, but not necessarily the method with the highest metrological quality.

There are no reference materials currently available to provide traceability for PMiy or PM;s
measurements in ambient air. Therefore, the standard method defines the measured quantity by
convention, specifically by the sample inlet design and associated operational parameters covering the
whole measurement process. This document contains:

— a description of a manual gravimetric standard measurement method for PMiy or PM;s using
sequential samplers or single-filter samplers;

— a summary of performance requirements of the method, together with associated type testing
requirements for the sampler;

— requirements for suitability testing of facilities and equipment on initial application of the method;
— requirements for ongoing quality assurance / quality control when applying the method in the field;
— the assessment of measurement uncertainty of the results of this document method;

— criteria and test methods for the evaluation of the suitability of filters for application using this
method.

The performance characteristics and requirements described in this document were partly determined
in different comparative and validation trials. The trials were sponsored by the European Commission
and the European Free Trade Association.

The requirements of this document are targeted firstly towards obtaining optimum results for the
measurement of mass concentrations of PM1o or PMzs.

However, the filters collected for the purpose of determining the mass concentrations of PMio or PMz5
can be used for further speciation, e.g. for the determination of concentrations of:

— heavy metals and polycyclic aromatic hydrocarbons (see EN 14902 [6], EN 15549 [7]) and CEN/TS
16645 [20] in conformity with Directive 2004/107/EC [8], as amended by Directive 2015/1480/EU
[26].

— constituents of PM2,5 (see EN 16909 [9] and EN 16913 [10]) to be used for source apportionment as
required by Directive 2008/50/EC.

Additional requirements might have to be considered for those purposes (e.g. blank values of chemical
constituents).
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