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European foreword

This document (EN 16339:2025) 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 October 2025, and conflicting national standards shall
be withdrawn at the latest by October 2025.

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.

This document will supersede EN 16339:2013.
A list of the significant technical changes compared to EN 16339:2013 can be found in Annex G.
EN 16339:2025 includes the following significant technical changes with respect to EN 16339:2013:

— 4.2 and Annex A: examples of demonstration of equivalence with respect to the reference method
are provided;

— 4.3 and AnnexF: protective devices have been described including the advantages over the
conventional design of samplers;

— Annex D: More contemporary data included for the equivalence method determination of the
measurement uncertainty;

— Annex D: Sampling rates have been updated.

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

EU Directive 2008/50/EC [1] stipulates that European Union Member States apply measurement
methods for air quality pollutants (fixed measurement, modelling, indicative measurement, objective
estimation) and associated Data Quality Objectives (DQO), depending on concentrations observed in
different situations. Diffusive sampling is most often used as “indicative measurement”. The methodology
described in this document has been developed to ensure the possibility for diffusive sampling to partially
substitute and supplement fixed monitoring (where the reference method being that described in
EN 14211 [2] is used) as a tool for the assessment of nitrogen dioxide (NO2) with corresponding DQO.

Instead of the reference method, users may employ any other method which has been demonstrated to
be equivalent according to the Guide for the Demonstration of Equivalence (GDE) [3]

Diffusive sampling is an attractive alternative to fixed monitoring by reference methodology (described
in EN 14211) for the measurement of NO». This is due to:

— small size of diffusive samplers;

— no requirement for electric power;

— potential for covering areas with a high spatial density;
— cost effectiveness.

Consequently, diffusive samplers can partially substitute and supplement fixed monitoring as a means
for the assessment of air quality, provided that they fulfil the specific DQO given in [1].

Passive samplers can be used for indicative measurements to complement air quality networks, improve
modelling techniques and other air quality assessments, such as NO7 concentrations for comparing with
UNECE Critical Levels (annual mean of 30 pg NOX/m3, expressed as a NO9 equivalent) for the protection
of vegetation and natural ecosystems [4] [5] [6].

A demonstration of equivalence according to [3] has been performed by the North Rhein-Westphalia

state agency for nature, environment and consumer protection (LANUV) [7]. Some studies have
compared NOp annual average concentrations measured by chemiluminescence and by diffusive

samplers [8], [9], [10] and [11]. These have shown the potential of diffusive sampling to meet the data
quality objective of 15 % expanded uncertainty for fixed measurements [1].

The methodology described in this document can be applied to obtain air quality information with a
relatively high spatial density that can be used to complement the appropriate siting of fixed monitoring
stations, or in the validation of dispersion models.

This document has been prepared based on the findings of reviews of implemented diffusive samplers in
the European Union [12].

The methodology described in this document may also be used to determine NO7 in indoor air.
Appropriate strategies for NO» measurement in indoor air are described in EN ISO 16000-15 [13].
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1 Scope

This document specifies a method for the sampling of NOy in ambient air using diffusive sampling
followed by extraction and analysis by colourimetry or ion chromatography (IC). It can be used for the
NO2 measurement in a concentration range of approximately 3 pg/ms3 to 130 ug/m?’ [12]. A sample is
typically collected for a period of 1 to 4 weeks [14], with exposure periods depending on the design of

the samplers and the concentration levels of NO.

Several sorbents can be used for trapping NO» in ambient air using a diffusive sampler [15]. This
document specifies the application of triethanolamine as the reagent.

This document describes the application of a tube-type sampler (with either a cylindrical or a slightly
conical tube), a badge-type sampler and a radial-type sampler.

The relative expanded uncertainty of NOp measurements performed using these tube-type diffusive

samplers can potentially be lower than 25 % for individual measurements. When aggregating results to
form annual average values, the relative expanded uncertainty can be further reduced to levels below
15 % due to the reduction of random effects on uncertainty [9].

NOTE NO passive samplers are also employed to measure NO, with the addition of an oxidant to convert
ambient NO into NO». A second NO sampler is also deployed without the oxidant and the concentration of NO is

determined from the difference of the two samplers [16].
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 13528-2, 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

koniecnahladu - textdalej pokracCuje vplatenejverzii STN


https://www.electropedia.org/
https://www.iso.org/obp

	EN 16339_2025 e_stf.pdf
	European foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Description of samplers
	4.1 Principle
	4.2 Diffusive samplers
	4.2.1 Description
	4.2.2 Preparation
	4.2.3 Storage of samplers before and after sampling
	4.2.4 Chemical interferences

	4.3 Protective devices
	4.3.1 General
	4.3.2 Protective shelter
	4.3.3 Protective filter

	4.4 Instructions for use

	5 Analysis
	5.1 General
	5.2 Colorimetric method
	5.2.1 General
	5.2.2 Calibration
	5.2.3 Extraction


	Table 1 — Extraction conditions and extract stabilities for analysis by colourimetry
	5.2.4 Analysis
	5.3 Ion chromatography method
	5.3.1 General
	5.3.2 Calibration
	5.3.3 Extraction


	Table 2 — Extraction conditions and extract stabilities for analysis by ion chromatography
	5.3.4 Analysis

	6 Calculation of the concentration of nitrogen dioxide
	6.1 Diffusive sampling rate
	6.2 Mass concentration
	6.3 Conversion to standard conditions of temperature and pressure

	7 Quality control/quality assurance
	8 Measurement strategy
	8.1 Calibration of the diffusive sampling rate
	8.2 Siting criteria
	8.3 Use of replicates
	8.4 Exposure
	8.5 Co-location sites
	8.6 Auxiliary information

	9 Performance requirements and measurement uncertainty
	10 Report
	Annex A  (normative)  Description of tube-type samplers
	A.1 Tube-type sampler with a cylindrical tube
	A.1.1 Specifications of the sampler
	Table A.1 — Specifications of the tube type sampler with a cylindrical tube
	A.1.2 Description
	A.1.3 Preparation
	Figure A.1 — Traditional cylindrical diffusion tube
	Figure A.2 — Membrane closed cylindrical tube protective boxes
	Figure A.3 — Tube type sampler with a cylindrical tube with shelter
	A.2 Tube-type sampler with a slightly conical tube
	A.2.1 Specifications of the sampler
	Table A.2 — Specifications of the tube type sampler with a slightly conical tube
	A.2.2 Description
	Figure A.4 — Tube-type sampler with a slightly conical tube
	Figure A.5 — Protective filter (glass frit)
	Figure A.6 — Protective shelter for NO2 sampler
	A.2.3 Preparation
	A.2.4 Extraction and analysis
	Annex B  (informative)  Description of other samplers
	B.1 Radial sampler
	B.1.1 Specifications of the sampler
	Table B.1 — Specifications of the radial sampler
	B.1.2 Description
	Figure B.1 — Radial sampler design
	Figure B.2 — Radial sampler supporting plate
	Figure B.3 — Radial sampler shelter
	B.1.3 Preparation
	B.1.4 Extraction and analysis
	B.2 Badge-type sampler
	B.2.1 Specifications of the sampler
	Table B.2 — Specifications of the badge-type sampler
	Figure B.4 — Badge-type sampler: schematic representation
	Figure B.5 — Badge-type sampler installed using a protective shelter
	B.2.2 Description
	B.2.3 Preparation
	B.2.4 Analytical method
	Annex C  (informative)  Estimation of the diffusive sampling rate of the samplers
	C.1 General
	C.2 Theoretical calculation
	Table C.1 — Diffusive sampling rates
	C.3 Experimental approach
	C.3.1 Field approach
	Table C.2 — Experimentally determined diffusive sampling rates
	Figure C.1 — Determination of the diffusive sampling rate as the slope of the regression line of the nitrite mass uptake of tube-type sampler with a slightly conical tube versus NO2 field-measurements using chemiluminescence analysers
	C.3.2 Laboratory approach
	Figure C.2 — Photograph of the Controlled Atmosphere Test Facility (CATFAC)
	Figure C.3 — Schematic diagram of CATFAC
	Annex D  (informative)  Measurement uncertainty
	D.1 Direct approach
	D.1.1 General
	Figure D.1 — 14 day exposure diffusion tube results from 24 sites in 2018
	Figure D.2 — Equivalence of annual diffusion tube results with the reference method (2008-2018)
	D.2 GUM approach
	D.2.1 Measurement formula
	D.2.2 Combined standard uncertainty
	D.2.3 Expanded relative uncertainty
	D.2.4 Uncertainty contributions
	D.2.4.1 Diffusive sampling rate
	D.2.4.2 Mass of nitrite in sample
	D.2.4.2.1 General
	D.2.4.2.2 Mass of nitrite in calibration standards
	D.2.4.2.3 Lack of fit of the calibration function
	D.2.4.2.4 Analytical repeatability
	D.2.4.2.5 Response drift between calibrations
	D.2.4.3 Mass of nitrite in blank
	D.2.4.4 Exposure time
	D.2.4.5 Average temperature and pressure during exposure
	D.2.4.6 Worked example
	Table D.1 — Uncertainty budget
	D.2.4.7 Between-laboratory uncertainty
	Annex E  (informative)  Reagents and equipment for analysis
	E.1 Introduction
	E.2 Reagents
	E.2.1 Ultrapure water
	E.2.2 Sodium nitrite
	E.2.3 Orthophosphoric acid (PA)
	E.2.4 Sulphanilamide (SA)
	E.2.5 Sulphanilic acid (Sac)
	E.2.6 N-(naphthyl-1) ethylene diamine dihydrochloride (NEDD)
	E.2.7 Colorimetric reagent
	Table E.1 — Commonly used compositions of reagentsa
	E.2.8 Sodium carbonate
	E.2.9 Sodium bicarbonate
	E.2.10 Eluent for ion chromatography
	E.3 Equipment
	E.3.1 Colourimeter
	E.3.2 Ion chromatograph
	E.3.3 Sample shaker
	E.3.4 Oven
	E.3.5 Balance
	E.3.6 Desiccator
	Annex F  (informative)  Validation data of the use of protective devices
	Figure F.1 — Photograph showing diffusion tubes being deployed at NERC supersite in Manchester
	Table F.1 — Summary of NO2 tube measurement results
	Bibliography

	Prázdna strana



