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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Protective gloves against dangerous chemicals and micro-

organisms —

Part 4:
Determination of resistance to degradation by chem

icals

1 Scope

This [document specifies the test method for the determination of the resistande. of prof
matefials to degradation by dangerous chemicals with continuous contact.

NOTE Annex A gives information on interlaboratory test results on this method:

It is [preferable that other tests used in addition to the evaluation“of’chemical resista
permleation resistance and penetration, as the chemical test do notprovide sufficient inf]
the physical property changes affecting a glove during exposure‘to a chemical. It is necess
outsifde surface of the glove be exposed to the chemical.

ormative references

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

[SO 374-1, Protective gloves against dangeréous chemicals and micro-organisms — Part 1: Tert
perfoymance requirements for chemicglrisks

ISO 21420, Protective gloves — General requirements and test methods

[SO 23388:2018, Protective gloves against mechanical risks

erms and definitions
For the purposes©fthis document, the terms and definitions given in ISO 374-1 and ISO 21
d IEC niajntain terminological databases for use in standardization at the following

0-Qnline browsing platform: available at http://www.iso.org/obp

ective glove

nce such as
ormation on
ary that the

heir content
applies. For
nts) applies.

ninology and

120 apply.

hddresses:

4 Test principles

The resistance of a protective glove material to degradation by a liquid chemical is determined by
measuring the change in puncture resistance of the glove material after continuous contact of the
external surface with the challenge test chemical. The test is applicable to gloves made of natural or

synthetic polymer. Lined gloves can produce unusable measurement results.
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5 Testm

5.1 Samp

ethods, puncture resistance test

ling

Select three gloves for testing. Condition the gloves at (23 * 2) °C, (50 £ 5) % relative humidity for at

least 24 h.

In the case of irregular and/or multiple construction, one sample shall be tested from each area. Using
the appropriate circular die of 20 mm, cut 6 specimens of each glove for a total of 18 test specimens. For
each glove, 3 specimens will be exposed to the challenge chemical and 3 specimens will be unexposed.

Select speciiens 50 that they are NoMogeneous and representative of the glove s primary construy

Avoid embos
specimens.

If a glove is (
be tested.

The sample
informative

For lined glg
test could n
during the t
have a corre

5.2 Appa

The followin

sed patterned areas or other areas of varying thickness or composition when cutting

onstituted of several unbounded layers, only the layer giving the chemical protection

shall be tested according to the method described in 5.3. An additional non-mand
test method is given as an example in Annex B.

ves, if it is not possible to separate the liner from the glove (and'if the liner is too thicK
t be feasible, because it would not be possible to seal thelvjal and the sample would

ct vial sealing. In this case, the liner will ensure the leakproofness.

ratus

g equipment shall be used:

mm diameter cutting die;

mm diameter cutting die (for cutting a hole in the centre of each septum);
imp top vials (opening (12,5 0,5) mm of diameter);

diameter septa (e.g. made from chlorobutyl rubber without polytetrafluoroeth
ayer);

pen centre aluminium crimp seals;
mper;
capper;

-out sample holder with 18 holes of 20 mm diameter;

Ction.
these

shall

htory

), the
slide

bst. For some samples, if there is a thick liner, it could not be necessary to use the septa to

ylene

150 ml beaker N

pipette, 2 ml;

compression forces with a precision of +1 %;

a) (20x1)
b) (12+1)
c) 20mlcr
d) 20 mm
(PTFE)
e) 20mm
f)  hand cri
g) handde
h) punchec
i)
j) transfer
k)
)
2

sample vial support.

dynamometer with a puncture stylus according to ISO 23388:2018, 6.5 and a cell to measure
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5.3

5.3.1

ISO 374

Procedure

Test conditions

-4:2019(E)

The test shall be conducted at (23 + 2) °C (preparation, chemical, exposure to chemical, and
puncture test).

5.3.2

Pre-testing measurements

Place the challenge chemical into the 150 ml beaker. Using the transfer pipette, place about 2 ml of
challenge chemical into one of the crimp top vials.

Seat
centr

Place
inter
hand
Reco

NOTH
a I
b) i

Repe
be ex
inter
covel

h septum in an open centre aluminium crimp seal cap. Using the (12 + 1) mm cutting
ed hole in the septum.

a glove specimen on top of the septum with its normal external surface facing
or of the vial. Place the aluminium cap with the specimen on top of the ¥ial. Seal the ¢
crimper and invert it so that the challenge chemical is in contact with-the specimen (g
d the time. Place the vial in the punched-out sample holder.

The punched-out sample holder has a twofold purpose:
[ allows air to circulate under the sample film, and
Fthe pressure from the challenge chemical forces the samplelinto a convex shape, the flask wi

ht the procedure in the above paragraph for eacliZof the remaining eight specimen
posed. Time these actions so that the exposures.on succeeding specimens begin at t|
vals. At the end of the one-hour exposure, period (x5 min), examine each test via
age of the specimen with the challenge cheémical. If the chemical is not covering t}

discalrd the specimen and repeat the test usjng a larger quantity of challenge chemical.

Mour
chem

Key
1 d

it the nine unexposed specimens.in' the remaining vials in the same manner, ex
ical is placed in the vial.

die, make a

towards the
ial using the
ee Figure 1).

| still stand.

b that are to
hree-minute
| to confirm
e specimen,

cept that no

hellenge chemical

2 outer surface of the glove specimen whichis in contact with the challenge chemical, it is a circular area of

(

12,5+ 0,5) mm diameter

Figure 1 — Position of the vial during contact time between the specimen and the challenge

© ISO

chemical
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Key
1 20 ml crimp vial
2 puncture stylus
3  specimeif
4  sample vjal support (to be maintained by the dynamometer jaw)
Figure 2 — Position of the vial duringpuncture test
5.3.3 Puniture testing

Install the p
screw the vi

Place a vial i

Repeat for ¢
that specimg

Test specim
test (after d
disintegrati
for informat

53.4 Exp

Determine {
chemical mi

DRx

where

DRx is

OPx is

_ (OPx—RPx)

uncture stylus on the dynamometer load cell. Set the carriage speed to 100 mm/mi}
h] support onto the table.

Into the support. Puncture the specimen and record the peak force required (see Figuj

ach of the specimens; test each of the exposed specimens one hour after the exposu
n was started.

ens shall be examinéd) for any changes to their physical properties during and afteg
'ying). Any changes’such as swelling, shrinking, brittleness, hardening, softening, f14
n, colour changég/bleeding, delaminating shall be noted and described on the test r
jon.

ressionefresults

he” degradation for each of the three glove samples against each specific chemid

n and

e 2).

re on

r the
king,
eport

al or

tutre ncing the formula:

x100
OPx

the degradation of the x glove sample against challenge chemical tested, in %;

the average puncture force on the three unexposed test specimens from the x glove

sample; units shall be same as RPx;

RPx

units shall be same as OPx.

M

is the average puncture force on the three exposed test specimens from the x glove sample;

© ISO 2019 - All rights reserved
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Determine the degradation of the glove material against the challenge chemical using the following

Formula (2):
DR= (DR1+ DR2+ DR3)
3
where

Detefmine the standard deviation (SD) of the degradation for the three glove§amples.

6

For epch protective glove material tested, a report shall include the following information:

f)
g)

h)

DR  isthe degradation of the glove material against challenge chemical tested, in %;

DR1 is the degradation of the first glove sample against challenge chemical tested, in

IDR2 isthe degradation of the second glove sample against challenge chemical tested,

IDR3 is the degradation of the third glove sample against challenge chemical tested, it

Test report

Report the manufacturer’s reference for the glove tested iricluding the material, style, an

L

Leport the name of the test chemical, its purity, and ifi¥'is in a mixture, its concentrati
omponents.

(o)

Make reference to this document.

Report the date of the test.

L

teport DR1, DR2, DR3, DR (see 5.3.4),the percent change in the puncture for the glove 1
D shall also be reported.

(@a)

Report whether the liner, if priesent, has been separated from the test specimen.

L

Leport any observationgof-changes in the physical appearance of the material specime
hemical exposure. Examples of reported observations are swelling, shrinking,
hardening, softening;flaking, disintegration, colour change/bleeding and delaminatin

(@)

Any deviation t0 this document shall be reported.

(2)
%;
in %;
1 %.
l lot number.

bn and other

naterial. The

ns following
brittleness,

S

D
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Annex A
(informative)

Inter laboratory test on the present test method

The following degradation data (see Tables A.1 and A.2) have been obtained in a collaborative
correlation trial carried on by several laboratories, using the test method described in Clause 5.

Table A.1| — Results in % of correlation trial with natural rubber gloves (thickness 0,6:mm)

Ethyl acetate Heptane

Laboratory M Standard Standard
ean value deviation Mean value deviation

1 43 6,8 66 4,0

2 37 10 61 7,0

3 36 59 47 1,6

4 39 4,5 49 2,8

5 40 53 56 6,1

6 32 2,8 51 8,1

7 — — 56 2,4

Mean YValue 37,8 5,9 55,1 4,6

Table A.2 — Results in % of correlation trial with other gloves materials

Acetone Sulfuric acid
Laboratoryj v:;llf:lflor Mean Mean value for Mean_va.lue Mean value | Mean valueffor
Nitrile value for | Polychloroprene | for Nitrile for PVC Polychloropiene
PVC glove glove glove glove glove

glove

1 85 90 65 49 -36 3

2 89 86 63 57 -55

3 88 98 60 46 -50 -6

4 86 89 60 57 -41 5

5 92 87 — 40 -31 —

6 — — — 62 — 13

6 © IS0 2019 - All rights reserved
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Annex B
(informative)

Weight change test

B.1 General

This method is only dedicated to material assessment and does not take into account the-agtual use of a
persgnal protective equipment (PPE). This annex describes another test method for the detgrmination of
the re¢sistance of materials to degradation by chemicals under continuous contact by weight{change test.

B.2 |Sampling

The glove should be conditioned at (23 *+ 2) °C for at least 24 h. The specimens should b¢ taken from
threq gloves. Put the glove flat on a surface and measure (60 + 2) mm from fingertip. The specimens
should consist of a cut-off of the same finger of each glove.

B.3 | Apparatus

B.3.1 Analytical balance, accurate to 0,001 g, used to. determine weight.

B.3.2 Beakers, e.g. a 50 ml glass beaker or othér-container (depth of at least 5,1 cm).
B.3.3 Time measuring device, a stopwatchr or other timing devices.

B.3.4 Test tube with a weight, o, other device to hold specimen upright in beaker.

B.3.5 Covered weighing dish,for holding specimens during weighing.

B.4 | Procedure

B.4.1 Measurements

Measure themoriginal weight of each finger specimen to the nearest 0,001 g.

B.4.2 “Test conditions

The test should be conducted at (23 + 2) °C (preparation, chemical, and exposure to chemical).

B.4.3 Procedure

Start the timer and immerse the finger specimen in a beaker containing the test chemical. The weighed
test tube will hold the specimen upright in the beaker. The beaker should be filled to a depth of
(42 + 2) mm with the test chemical (see Figure B.1). The quantity of the test chemical should be adapted
during the test to keep the beaker filled to the marking. Multiple finger specimens can be started at
approximately 1 minute timed intervals to allow for weighing of the specimens.

© IS0 2019 - All rights reserved 7
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