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Foreword

This Part of BS 4724 has been prepared under the direction
of the Personal Safety Equipment Standards Committee.
At the time of publication no corresponding international
standard exists. However, a corresponding method is
currently the subject of international discussion within
subcommittee ISO/TC 94/SC 13, Protective clothing, of the
International Organization for Standardization (1SO).

This method complements BS 4724 : Part 1. It is based on
studies by the Application Hazards Unit (formerly the
Operator Protection Research Group) of the Ministry of
Agriculture, Fisheries and Food, by a working group of the
British Occupational Hygiene Society and participation by
these and by WG 3, Protective clothing against hazardous
chemicals, of ISO/TC 94/SC 13 in interlaboratory
assessments.

A simple flow-through, two-compartment permeation cell
of standard dimensions is used to measure the permeation
of liquid chemicals through clothing materials,
corresponding breakthrough times being derived by a
graphical technique, so as to enable quantitative compari-
sons to be made between specimens of clothing materials
which may differ, for example, in thickness, density or
composition.

The test measures the permeation that arises from the
combination of a process of diffusion of a liquid from one
side of a material to another together with a secondary
process of desorption into a collecting medium. The rate
of the secondary process is influenced by the diffusion rate
of the liquid through the material, by the degree of
distortion and gradual extension of the test specimen as
increasing amounts of liquid are absorbed and by the
experimental procedures used to collect and analyse the
diffused liquid.

It is emphasized that the test does not necessarily simulate
conditions that clothing materials are likely to be exposed
to in practice. The use of test data should therefore be
restricted to the broad comparative assessment of such
materials according to their permeation characteristics.
The method employs larger volumes of test liquids than
those required by BS 4724 : Part 1.

This British Standard calls for the use of substances and/or
procedures that may be injurious to health if adequate
precautions are not taken. It refers only to technical
suitability and does not absolve the user from legal
obligations relating to health and safety at any stage.

It has been assumed in the drafting of this British Standard
that the execution of its provisions is entrusted to
appropriately qualified and experienced people.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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Method

1 Scope

This Part of BS 4724 describes a laboratory test method
that enables an assessment to be made of the resistance to
permeation by liquids afforded by clothing materials, used
for industrial and agricultural applications.

The test method is only suitable for testing air-impermeable
materials. |t assesses the breakthrough time under
laboratory conditions and the amount of test liquid that
permeates thereafter. It also enables observations to be
made of the effects of the test liquid on the material under
test.

NOTE. The titles of the publications referred to in this standard
are listed on the inside back cover.

2 Definitions

For the purposes of this Part of BS 4724 the following
definitions apply.

2.1 air-impermeable materials. Materials through which
permanent gases cannot pass except by undergoing a
process of solution.

2.2 breakthrough time. The elapsed time between the
initial application of a test liquid to the appropriate surface
of the material and its subsequent presence on the other
side of the material, measured as described in this standard.
NOTE. This definition differs from that given in BS 4724 : Part 1.
It is consistent with the use, in this Part of BS 4724, of a graphical
technique to define when breakthrough is deemed to have occurred.
The definition thereby takes into account that the assessment of
this point in time is in part dependent upon the method of test.
Thus values obtained by this Part of BS 4724 may not be identical
with those obtained by BS 4724 : Part 1 where the measured value
of the breakthrough time depends on the sensitivity of the detection
of the test liquid by an indicator. However experience has shown
that such differences are not usually significant in relation to other
factors that affect the comparative assessment of clothing materials.

2.3 permeation. A combined process of molecular
diffusion of a chemical through a solid material forming
the whole or part of clothing and its desorption into a
specified medium.

2.4 steady state permeation. A state that is reached when
the rate of permeation becomes virtually constant.

2.5 test liquid. An individual liquid chemical or a liquid
formulation of chemicals that is submitted for test by the
method of this standard.

3 Principle

The test specimen acts as a barrier between one compart-
ment of a permeation cell, which contains the test liquid
and another compartment through which a stream of gas
or liquid is passed for the collection of diffused molecules
of the test liquid or its component chemicals for analysis.
The mass of the test liquid or its component chemicals in
the collecting medium is determined as a function of time
after application to the test specimen, the breakthrough
time and the masses permeating after breakthrough being
derived graphically.
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4 Reagents

4.1 Gaseous collecting medium, either dry air or a dry,
non-flammable inert gas (e.g. nitrogen, helium).

NOTE. This gas is used, under continuous flow conditions, for the
collection of diffused molecules from the test liquid capable of
vapourizing under the conditions of the test in sufficient quantities
for analysis.

4.2 Liquid collecting medium, either water or other liquid
which does not influence the resistance of a material to
permeation.

NOTE. This liquid is used, under continuous flow conditions,
for the collection of diffused molecules of low volatility that are
soluble in the collecting medium under the conditions of the test
in sufficient quantities for analysis.

5 Apparatus

5.1 Permeation cell, comprising two flanged compartments
with dimensions as shown in figure 1 forming a hollow
cylinder when bolted together through the flanges.

The upper compartment (or liquid compartment, see
figure 1) for containment of the test liquid is fitted with a
loose cover to avoid build-up of pressure and prevent
excessive contamination of the immediate environment
when volatile chemicals are under test.

The lower compartment (or flow compartment, see

figure 1) is fitted with pipework with dimensions as shown
in figure 1 to allow gas or liquid to circulate freely at the
appropriate rates (see 5.3 or 5.4) without build-up of
pressure.

NOTE 1. The internal dimensions of the flow compartment and its
pipework are critical to the performance of the test.

NOTE 2. The permeation cell and pipework should be constructed
from inert materials. Brass apparatus is generally suitable for
permeation tests by the gas-flow technique and polytetrafiuoro-
ethylene or glass by the liquid-flow technique.

5.2 Temperature controlled room, cabinet or water bath,
to maintain temperature constant to a tolerance of +1 °C
over the period of test.

5.3 Equipment for supply of gaseous collecting medium
(4.1), comprising compressed gas supply (e.g. dry air,
helium or nitrogen) complete with regulator, flowmeter and
pipework for connection to the inlet of the flow
compartment of the permeation cell. The rate of flow is
520 £ 52 mL/min in the direction indicated in figure 1.
NOTE 1. This is equivalent to approximately 30 compartment
volume changes per minute.

The gas is not recirculated through the permeation cell.

NOTE 2. The required rate of flow may be obtained either by
suitable control of the gas pressure at the inlet to the permeation
cell or by providing a pump at the outlet from the analyser. These
alternative configurations are shown in figure 2. The choice of
configuration is generally determined by the method of collection
and/or detection of the test liquid or its component chemicals.

5.4 Equipment for supply of liquid collecting medium
(4.2), comprising liquid flow pump complete with
regulator, flowmeter and pipework for connection to the

inlet of the flow compartment of the nermeati@@cuments

rate of flow is 206 £ 21 mL/min in the direction indicated .
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