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Foreword

This European Prestandard has been prepared by Technical Committee CEN/TC 137 "Assessment of workplace
exposure", the secretariat of which is held by DIN.

Annex A is normative. Annex B is informative.

This Prestandard includes a Bibliography.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to announce this European Prestandard: Austria, Belgium, Czech Republic, Denmark,
Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and the United Kingdom.
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Introduction

CEN/TC 137 'Assessment of workplace exposure' has proposed general performance criteria that methods of
determining the concentration of chemical agents in workplace atmospheres should meet (see EN 482). These
performance criteria include maximum values of overall uncertainty (a combination of precision and bias)
achievable under prescribed laboratory conditions for the methods to be used. In addition, the performance criteria
should also be met under a wider variety of environmental influences, representative of workplace conditions.

Chemical agents are often present in workplace air as complex mixtures, distributed in both gaseous and
non-gaseous phases. These mixtures may be comprised of single compounds, e.g. an aerosol of a volatile liquid in
equilibrium with its own vapour, or of multiple compounds, some of which may be entirely in the vapour phase
(including water vapour), and others entirely in the solid or liquid phase.

For health-related sampling, priority should be given to accurate measurement of the inhalable mass concentration
of harmful chemical agents, regardless of whether they are present as airborne particles or vapour. Collected
volatile materials may move between phases due to a change in conditions, during sampling and subsequently, but
the total collected mass remains unchanged. Similar phase changes will also occur during inhalation and will differ
from those occurring in the sample.

In some cases it may also be desirable to measure the distribution of chemical agents between the particulate and
vapour phases as well as the inhalable mass concentration. For example, there may be compounds whose health
effects are known to differ significantly depending on whether they exist as particles or vapour. In addition, control
measures in the workplace may depend on which phase dominates. Exposure limits may be phase-specific.
However the separate quantitation of particle / vapour mixtures according to phase is technically complex, and
subject to error using existing sampling technologies. For this reason this prestandard does not require the
sampling method to differentiate between phases in a particle / vapour mixture.
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1 Scope

1.1 General

This prestandard specifies requirements and test methods for measurement of the inhalable airborne mass
concentration of particle / vapour mixtures of both single and multiple compounds, with reference to existing CEN
standards where relevant. The prestandard applies to the measurement of the inhalable concentration of
compounds, regardless of the distribution into particles and vapour. Sampling methods are not required to
differentiate between phases.

1.2 Field of application

This prestandard gives guidance on various approaches to sampling particle / vapour mixtures, their advantages
and limitations, in annex B. The prestandard only applies to sampling systems whose component elements are
covered by existing standards; not all possible approaches can be covered. Normally, performance requirements
will be tested separately for the airborne particle sampling and for the vapour sampling components whilst using
the complete system for the tests, unless otherwise specified in clause 4. The prestandard does not apply when
the atmosphere to be sampled is composed of almost all particles or almost all vapour, in which case sampling
only particles or vapour as appropriate can be carried out without exceeding the overall uncertainty limits stated in
EN 482. In this prestandard, a mixture of approximately equal proportions of particles and vapour is assumed in the
calculation of overall uncertainty. This assumption may be considered valid when no fraction - particles or vapour -
amounts to more than approximately 70% of the sampled mixture.

1.3 Object of prestandard

This European Prestandard should enable method developers and users of particle / vapour sampling systems to
adopt a consistent approach to method validation and provide a framework for the assessment of method
performance against criteria specified in EN 482. It is the responsibility of the manufacturer or of those who
assemble particle / vapour samplers to ensure that the method complies with the overall uncertainty requirements
under the specified laboratory conditions given in this European Prestandard, including the environmental
influences that may be expected to affect performance.

2 Normative references

This European Prestandard 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
Prestandard 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, Workplace atmospheres - General requirements for the performance of procedures for the measurement
of chemical agents.

EN 838:1995, Workplace atmospheres - Diffusive samplers for the determination of gases and vapours -
Requirements and test methods.

EN 1076:1997, Workplace atmospheres - Pumped sorbent tubes for the determination of gases and vapours -
Requirements and test methods.

EN 1232:1997, Workplace atmospheres - Pumps for personal sampling of chemical agents - Requirements and
test methods.

EN 1540, Workplace atmospheres - Terminology.
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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.

prEN 13205:1998, Workplace atmospheres - Assessment of performance of instruments for measurement of
airborne particle concentrations.

prEN 13890:2000, Workplace atmospheres – Procedures for measuring metals and metalloids in airborne particles
– Requirements and test methods.

3 Terms and definitions

For the purposes of this European Prestandard, the terms and definitions given in EN 1540 and the following terms
and definitions apply.

3.1
airborne particles
finely divided matter in solid or liquid form, dispersed in air

3.2
vapour
gaseous phase of a chemical agent

3.3
particle / vapour mixture
an aerosol consisting of airborne particles and vapour

3.4
single component aerosol
an aerosol in which the airborne particles and vapour are composed of the same chemical agent

3.5
multiple component aerosol
an aerosol containing more than one chemical agent, each of which may be present as particles and/or vapour

3.6
recovery efficiency
the ratio of the mass of analyte recovered from a sampling device to the known amount applied

3.7
capacity of sampler
the mass of a specified volatile chemical agent that can be retained within the sampler's collection media without
passing through the system when the pump or pumps operate at the design flow rate, and in the range of
concentrations of interest

3.8
collected sample
the airborne particles and vapour collected on the sampling media (e.g. filter, foam, sorbent) for subsequent
analysis. Sampled deposits in other parts of the sampler such as the inner walls are only included in the collected
sample where the method description includes specific instructions for the recovery of such deposits.

4 Requirements

This clause is divided into the requirements applying to the particle sampling component of the measurement
method, the requirements applying to the vapour sampling component, and the requirements applying to the
combined system. In each case the tests specified shall be conducted on the combined sampling system although
each aspect – i.e. particle sampling, vapour sampling is tested separately. In general it is only practicable to test
using single compounds, which should be chosen appropriately to reflect the intended conditions of use of the
method.

SIST ENV 13936:2002

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST ENV 13936:2002
https://standards.iteh.ai/catalog/standards/sist/f49f457b-934b-4cb0-9a91-

d367e508bc01/sist-env-13936-2002



Page 8
ENV 13936:2001

NOTE The sampling systems for which this prestandard is intended are currently at an early stage of development.
For this reason, the requirements in this clause should be regarded as development objectives. The corresponding test
methods will need to be reviewed in the light of practical experience.

4.1 Requirements for airborne particle sampling

Table 1 – Requirements for airborne particle sampling

Attribute Requirement Test method

4.1.1 Fraction to be
sampled

Inhalable fraction, according to
inhalable convention in EN 481

5.1

4.1.2 Accuracy 4. 1 of prEN 13205:1998 5.1

4.2 Requirements for vapour sampling

NOTE All tests in this clause shall be carried out for the chemical agent of interest, however, representative or
surrogate compounds may be used if justified in the test report. If relevant data are already available from prior knowledge
these tests are unnecessary.

Table 2 - Requirements for vapour sampling

Attribute Requirement Test method

4.2.1 Concentration and
loading

Overall uncertainty 30% to 50%
according to EN 482

5.2

4.2.2 Concentration when
temperatures and humidity
vary

Overall uncertainty 30% to 50%
according to EN 482

5.3

4.2.3 Shelf life Recovery efficiency (see 4.2.1)
at the beginning and at the end
of stated shelf life do not differ by
more than 10%.

5.4

4.2.4 Maximum capacity of
sampler

Calculate the sampler capacity
and include value in method
description

5.5
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4.3 Requirements for the sampling device (combined system)

Table 3 - Requirements for the sampling device (combined system)

Attribute Requirements Test methods

4.3.1 Overall uncertainty 30% to 50% according to EN
482

Annex A

4.3.2 Recovery efficiency Combined recovery from all
stages is at least 75%, with a
C.V of <10% at each loading.

5.6

4.3.3 Storage Recovery after storage is >95%
of  recovery before storage

5.7

4.3.4 Blank value Blank value less than one third
of the mass expected from
sampling for 30 min at 0,1 LV
and at the design flow rate

5.8

4.3.5 Dimension result Result shall be given in mg/m3;
under operating conditions

See NOTE under 5.9

4.4 Other requirements

Table 4 - Other requirements

Attribute Requirements Test Methods

4.4.1 Air flow stability 4.4, 4.6, 4.7, 4.9, 4.10, 4.11, 4.12
of EN 1232:1997 or EN 12919

5.10

4.4.2 Flow resistance Flow resistance not to exceed
the capacity of the pump or
pumps.

5.11

4.4.3 Sample identification Suitable area included for
marking by the user

5.12

4.4.4 Method description To cover the points in clause 7 5.12

4.4.5 Design safety The system shall have no sharp
or protruding parts

5.12

4.4.6 Electrical safety 4.15, 4.16 of EN 1232:1997 5.13

5 Test methods

5.1 Sampled fraction

The airborne particle sampling efficiency and accuracy shall be tested using a suitable, stable material as specified
in prEN 13205:1998, annex A or prEN 13890:2000, annex B. The test material need not be the chemical agent of
interest. Tests may not be necessary where relevant data are already available although it should be checked that
the collected sample is the same as in the previous tests.
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