SLOVENSKI STANDARD
SIST EN 369:1996

O1-februar-1996

Varovalna obleka - Zascita pred ucinki teko€ih kemikalij - Preskusna metoda:
Odpornost materialov na prepustnost tekocin

Protective clothing - Protection against liquid chemicals - Test method: Resistance of
materials to permeation by liquids

Schutzkleidung - Schutz gegen flissige Chemikalien - Prufverfahren: Widerstand von
Materialien gegen die Permeation vormFlussigkeiten

Vetements de protection - Protection contre les produits chimiques liquides - Méthode
d'essai: Résistance des matériaux a la perméation par des liquides

Ta slovenski standard je istoveten z: EN 369:1993/AC:1993

ICS:
13.340.10 Varovalna obleka Protective clothing
SIST EN 369:1996 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 369:1996

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 369:1996
https/standards.iteh.ai/catalog/standards/sist/f06cb65¢-3945-411d-8702-
Tel46e7e7d3a/sist-en-369-1996



EUROPEAN STANDARD EN 369:1993
NORME EUROPEENNE

EUROPAISCHE NORM March 1993

UDC 614.895.5:687.174:614.878:620. 1

Descriptors: Personal protective equipment, protective ciothing, gas permeability, drip proof protection, chemicai compounds,
liquids, laboratory tests, fluid tightness tests, measurements

English version

Protective clothing - Protection against liquid.
chemicals - Test method: Resistance of materials
‘to permeation by liquids

Vétements de protection - Protection cortre les Schutzkleidung =~ Schutz gegen flissige

produits chimiques liquides - Méthode d'essai: . Chemikaiien - Priifverfahren: Widerstand wvon
Résistance des matériaux & la perméation par Materialien gegen die Permeation wvon
des ligquides : Fliissigkeiten

This European Standard was approved by CEN on 1993-03-01. 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 Central Secretariat or to any CEN member.

The European Standards exist 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 Central
Secretariat has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Denmark, Finland, France, Germany, Greece, Iceland,
Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

CEN

European Committee for Standardization
Comité Eurcpéen de Normalisation
Eurcpdisches Komitee fiir Normung

Central Secretariat: rue de Stassart,36 B-1050 Brussels

® 1993 Copyright reserved toc CEN members Ref. No. EN 369:1993 E
ef. No. s



Page 2
EN 369:1993

Foreword

This European Standard was prepared by CEN/TC 162 "Protective clothing including hand and
arm protection and lifejackets” of which the secretariat is held by DIN.

This European Standard has been prepared under a mandate gjy_en to CEN by the Commission
of the European Communities and the European Free Trade Association, and supports essential
requirements of EC Directive(s). SR o

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 September 1993, and conflicting national
standards shall be withdrawn at the latest by September 1993.

In accordance with the CEN/CENELEC Internal Regulations, following countries are bound to
implement this European Standard: Austria, Belgium, Denmark, Finland, France, Germany,
Greece, Iceland, Ireland; Rtaly,, Luxémbourg) Nethérlands, Norway, Portugal, Spain, Sweden,
Switzerland and United Kingdom. '

i
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Annex A is informative.
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Introduction

A simple flow-through, two-compartment permeation cell, of standard dimensions, is
used to measure the permeation of 1iquid chemicals through clothing materials.

It has been assumed in the drafting of this European Standard that the execution
of its provisions is entrusted to appropriately qualified and experienced people
for whose guidance it has been prepared and that appropriate precautions will be
taken to avoid injury to health and contamination of the environment.

1 Scope

This standard describes a laboratory test method that enables an assessment to
be made of the resistance to permeation by liquids afforded by clothing mate-
rials.

=7~ < —The test method assesses the breakthrough time under laboratory conditions: It
also enables observations to be made.of the effects of the test liquid on the
material under test.

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 mate-
rials according to their permeation characteristics.

This test measures the permeation that arises from the combination of a process
of diffusion of a test 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 1i-
quid through the material, by the degree of distortion and gradual extension of
the test specimen as;increasing, amounts.of 1iquid.are: absorbed and by the expe-
rimental procedures used to collect and:;analyseothe diffused 1liquid.

2 Normative References

This European Standard 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 1isted hereafter. For dated referen-
ces, subsequent amendments to or revisions of any of these publications apply to
this European Standard only when incorporated in it by amendment or revision.
For undated reference the latest edition of the publication referred to applies.

IS0 2286 Rubber- or plastics-cdated fabrics - Determination of roll characte-
‘ ristics
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3 Definitions | B
For the purposes of this standard the following definitions apply.

3.1 Breakthrough time

The elapsed time between the initial application of a test 1iquid to the appro- -
priate surface of the material and its subsequent presence on the other side of
the material. Measured as described in this standard.

3.2 Permeation

The process by which a chemical moves through a protective clothing material on

a molecular level.

Permeation involves: ‘ .

- sorption of the molecules of the chemical into the contacted (outside) sur-'
face of the material; = . . - - o

- diffusion of the sorbed molecules in the material; g S

- desorption of the molecules from the opposite (inner) surface of permeation. .

3.3 Steady state permeation'
A state that is reached when the rate of permeation becomes virtually constant.
3.4 Test liquid

An individual 1iquid chemical or a liquid, formulation of chemicals that is sub-
mitted for test by the method of-this European Standard.

4 Principle

The test specimen acts as a barrier between one compartment of a permeation

cell, which contains the test liquid, and another compartment through which a
stream of gas or liquid is passed (flow-through compartment) for the collection
of diffused molecules of the test liquid or its component chemicals for analy-
sis. 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 speci-

men. :

5 Reagents
5.1 Gaseous collecting medium
Either dry air or a dry non-flammable inert gas (e.g. nitrogen, helium).

NOTE: Th?s gas is used, under continuous flow conditions, for the collec-
tion of diffused molecules from the test 1iquid capable of vapourizing un-
der the conditions of the test in sufficient quantities for analysis.

5.2 Liquid collecting medium

Either water or other 1iquid which does not influence the res1stance of a mate-
rial to permeation.

NOTE: This liquid is used, under continuous flow conditions, for the col-
lection of diffused molecules of low volatility that are soluble in the
Totlecting medium under the conditions of the test in sufficient quantities

for analysis.
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6.1 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 1iquid compartment, see figure 1) for con-
tainment of the test 1iquid 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) is of similar overall dimensions
(see figure 1) but pipework is introduced to allow gas or liquid to circulate
freely at the designated rates (clause 6.3 and clause 6.4) without build-up of °
pressure.

NOTE 1 : The internal dimensions of the flow-through compartment (figure 1)
and its pipework (internal diameter 4,5 mm) 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 polytetrafiuoroethylene or glass by the 1iquid-
flow technique.

6.2 Temperature cbntrol]ed room, cabinet or watef bath, to maintain temperature
constant to a tolerance of +1°C over the period of test. :

6.3 Equipment for supply-of gaseous. callecting médium, comprising compressed gas
supply (e.g. dry air, helium or nitrogen) complete with regulator, flowmeter and
pipework for connection to the finlet ofi"the. flow)compartment of the permeation
cell.

The rate of flow shall be (520 % 52) ml/min in the -direction indicated on
figure 1.

The gas shall not be recirculated through the cell.

NOTE: 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 analyzer. These alternative configurations
are shown in figure 2. The choice of configuration is generally deter-
mined by the method of collection and/or detection of the test liquid or
its component chemicals. .

6.4 Equipment for supply of the 1iquid collecting medium, comprising liquid flow
pump complete with regulator, flowmeter and pipework for connection to the inlet of the
flow compartment of the permeation cell.

The rate of flow shall be (206 + 21) ml/min in the direction indicated in
figure 1. '

The materials of construction of the equipment are such that no parts of the
pump, associated pipework and flowmeter contaminate the 1iquid to be passed
through the flow compartment of the permeation cell.

NOTE: If it is impossible to obtain the minimum sensitivity defined in
clause 6.5 with an open loop system, it is permitted to use a closed loop
system. When the closed loop system is used with discrete sampling see
Annex A for the calculation. :

6.5 Equipment for measurement of the mass of test 1iquid or its component chemi-
cals in the gas or liquid collecting medium may include instruments responding
directly to changes in concentration in the stream of gas or 1iquid, or may in-
_clude absorbers and sampling equipment associated with specific analytical pro-
cedures.
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NOTE: The analytical system shall have a minimum sensitivity for the selec-
ted component chemical of 1 ug/(min-cm?) of exposed specimen. The maximum .=~
response time should be 60s. If the delay time is in excess of 60s, the
reported breakthrough time shall be corrected with the total delay time.
Whatever apparatus is coupled to the permeation cell to measure concentra-
tions in the collecting medium, the pressure and flow of the collecting me-
dium within the permeation cell should remain constant. .

6.6 Stopclock,-capable‘of measuring to the nearest second.

7 Test Specimens

7.1 Selection

From a flat sample of the material submitted for test, cut from the same loca-
tion a minimum of three test specimens of the same diameter as the flange of the
permeation cell, avoiding as far as possible any obvious perforations, surface
defects or pinholes.

NOTE 1 : The testing of three similar specimens is intended to establish

~that the test method has been carried out correctly in accordance with
clause 8.5. If permeation testing is to be used to establish the unifor-
mity of quality in a larger area of test material e.g. a roll or sheet, .
then an appropriate statistical sampling technique! should be used. In this
case three samples should be tested from each sampling site to demonstrate
consistency of the permeation test. : ‘

NOTE 2: When defects in the test specimens may be such as to allow gross
quantities of the test 1iquid to pass into. the -flow compartment, due ac-
count should be taken of the potential consequences of overloading the
analytical detection equipment. ‘

7.2 Preparation of the test specimens

Use a template to mark on the test specimen the positions of the bolts used to
clamp the two halves of the cell together. Cut circular holes to allow the bolts
to pass freely through the test specimen when placed between the two halves of
the permeation cell.

The thickness of each test specimen shall be determined using techniques descri- _
bed in ISO 2286. 4 -

8 Procedure
8.1 Calibration

Calibrate the response of the analytical system to the test 1iquid or its compo-
nent chemicals and, where appropriate, ensure that concentrations up to satura-
tion of the collecting medium may be determined.

8.2 Preparation of the apparatus

Mount the test specimen between the two halves of the permeation cell. Ensure
that the surface of the test specimen corresponding to the outer surface when in
use is uppermost in the cell, facing the compartment used to contain the test
Tiquid. Check that the test specimen is not under tension when laid in position



Page 7
EN 369:1993

over the bolts. Tighten the bolts to obtain a leak-tight assembly.

Where appropriate, take precautions to avoid transference of liquid from the top
to the undersurface of the test specimen.

NOTE: These precautions apply in particular if, for example, the top surfa-
ce acts as a wick and the undersurface is rough, when 1iquid may be drawn
by capillary action across the top surface and reach the undersurface via
the bolt holes. ..

Place the assembled permeation cell, complete with leaktight pipework and con-
nection to the appropriate equipment (clause 6.3 or 6.4), in the temperature
controlled room, cabinet or water bath (clause 6.2) at the required temperature.

NOTE: The test should be conducted at the temperature most relevant to the
use of the material or, in the absence of other preference, at 20°C.

Connect the appropriate gaseous or liquid-collecting medium and adjust the flow
through the permeation cell to the required rate (clause 6.3, 6.4) and allow the
system to stabilize. Connect the system to suitabie analytical equipment (clause
6.5) and recheck the flow characteristics.

8.3 Assessment
8.3.1 Assessment of breakthrough time

Bring the test liquid to the required test temperature and maintain this tempe-.
rature to within 1°C for the duration of the.test.

Discharge 10 ml of the test liquid rapidly into the uppermost compartment of the
permeation cell and start the clock (clause 6.6). Ensure that the appropriate
surface of the testispecimen is.completelycovered with the:test 1iquid through-
out the period of the test.

NOTE: If the density of the test liquid is high and the strength of the
sample under test is low e.g. latex films, the weight of liquid may dis-
tort the test sample leading to an increase in sample area. In this case
the 1iquid volume may be reduced but care should be taken to ensure that
the test sample is completely covered with the test 1iquid throughout the
period of the test. ,

Analyse, either continuously or at appropriate intervals of time according to
the equipment used (see clause 6.5), the collecting medium that forms the efflu-
ent stream from the lower compartment of the permeation cell. If this entails
the analysis of discrete samples, record the mid-point in the time elapsing bet-
ween the drawing of successive samples and calculate the difference in time bet-
ween one such mid-point and the next.

The breakthraugh time is deemed to have occured when the analytical equipment
detects a permeation rate of 1 ug/(min-cm?) of exposed specimen.

Repeat the test with the other two test specimens.
8.3.2 Assessment of physical condition of test specimen

Remove the test specimen from the permeation cell. Visually inspect each test
specimen in a well-1it area and observe whether the test specimen has been
changed in any way by its contact with the test 1iquid. If any change is ob-
served, note whether the test specimen has become flaked, swollen, disintegrated
and/or embrittled. Note the nature of any other changes.
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