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European foreword

This document (CEN/TR 17554:2020) has been prepared by Technical Committee CEN/TC 264 “Air
quality”, the secretariat of which is held by DIN.

Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent
rights.
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Introduction

The standard method EN 16909 provides guidance for the determination of organic carbon (0OC) and
elemental carbon (EC) in airborne particulate matter deposited on filters. It has been developed following
the requirement for the EU member states to measure OC and EC in the PM;s size fraction (less than 2,5
um in aerodynamic diameter) at background sites [5]. EN 16909 standard states: “The same analysis
method may also be used for smaller size fractions than PM; . Any possible additional artefacts for larger
particles, e.g. pyrolysis or higher concentrations of carbonates, should be assessed.”
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1 Scope

This document describes procedures to assess the applicability of the standard method EN 16909
(determination of OC and EC deposited on filters) to particle size fractions up to 10 pm in aerodynamic
diameter (50 % cut off).

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 16909, Ambient air - Measurement of elemental carbon (EC) and organic carbon (OC) collected on filters

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 16909 and the following apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

e ISO Online browsing platform: available at https://www.iso.org/obp

¢ [EC Electropedia: available at http: //www.electropedia.org/

3.1

PM

particulate matter suspended in air which is small enough to pass through a size-selective inlet with a
50 % efficiency cut-off at x um aerodynamic diameter

[SOURCE: EN 12341:2014 [1], definition 3.1.14]

3.2
PMcoarse fraction
the PMy fraction excluding the PM; fraction

3.3
0Cx
organic carbon component of PM,

3.4
ECx
elemental carbon component of PM,

3.5
PCx
pyrolytic carbon component of PM

3.6

TCx
Total carbon component of PMy
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4 Symbols and abbreviations

TC total carbon

cc carbonate carbon

EC elemental carbon

ocC organic carbon

0Csp organic carbon in spiked samples

0Cam ambient organic carbon

ECsp elemental carbon in spiked samples

ECam ambient elemental carbon

0Csm organic carbon in spiked blank filters

ECsm elemental carbon in spiked blank filters

PC pyrolytic carbon as defined by the thermal-optical method

EBC equivalent black carbon measured by optical absorption at 658 nm within the OC-EC
analyser

CPMoarse  calculated PMcoarse mass concentration (PMcoarse calculated as PMio - PM35)
COCcoarse  calculated OCcoarse mass concentration (OCcoarse calculated as OCio — OCz;5)
CECcoarse  calculated ECcoarse mass concentration (ECcoarse calculated as EC19 — EC25)
CPCcoarse  calculated PCcoarse mass concentration (PCcoarse calculated as PCio - PCy5)
CTCcoarse  calculated TCcoarse mass concentration (TCcoarse calculated as TC1o - TCz5)

EUSAAR2 thermal-optical analytical protocol for determining OC and EC, from EN 16909

5 Principle

The principle of these procedures is to compare the results of the analytical protocol described in
EN 16909, for the analysis of OC and EC deposited on filters in particulate matter, on samples containing
different amounts of coarse particles (aerodynamic diameter > 2,5 um) or different amounts of species
that are predominantly in the PMcoarse fraction (e.g. sea salt, carbonates, silicates, metal oxides, primary
biogenic matter). These comparisons aim at determining the range of mass concentrations of possibly
interfering material(s) (or the range of PMcoarse mass concentration, as an indicator of those) for which
EN 16909 is applicable for the determination of OC and EC concentrations in PM1o or PMcoarse deposited
on filters.

Certain procedures in this document make use of ambient aerosol samples of different size fractions that
have been collected simultaneously. They are based on the simple principle that for any PM constituent
(including OC and EC), its concentration in PM;s shall be less than or equal to its concentration in PMjo,
and its concentration in PMjo is equal to the sum of its concentrations in PMzs and PMcarse (Within
combined uncertainties).
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