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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-governm

ental, in liaison with 1SQ_ also take part in the work 1SO collaborates closely wit
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan

the technical committees are circulated to the member bodies for voting. Publication
Standard requires approval by at least 75 % of the member bodies casting-a vote.
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Introduction

In many civil engineering applications geotextiles and geotextile-related products may come into contact with
water or aqueous solutions present in the soil environment. At the same time, in specific parts of the
construction, they may be exposed to oxygen, giving rise to oxidative degradation processes. These
processes are usually very slow.

Polyqg

lefin materials such as polypropylene (PP) and polyethylene (PE) are inherently more

sensitive to

oxidgtion than those based on polyethylene terephthalate (PET). This behaviour can beJinmpproved very

effec

Itist
geote
expo
This

activg reaction partner. Raising the temperature may lead to the oxidation rate being limite

diffus
ratio

Meth

Meth
is ind

ively by the use of appropriate stabilizing additives.

xtiles and geotextile-related products in service up to 25 years. In order to)achieve the suf
acceleration can be achieved either by raising the temperature or by incteasing the concen

ion, thus invalidating the acceleration. This applies particularly to materials with a low surfa
and less to nonwovens made from fine fibres. Two methods are-therefore proposed.

bds A1, A2, B1 and B2 use temperature alone as the accelerating factor.

bds C1 and C2 operate at moderately high temperatutés and at the same time the oxygen
reased by using pure oxygen at high pressure.

he purpose of this international standard to provide a method for screening thelresistance t¢ oxidation of

iciently short

sure times needed for screening tests, it is necessary to accelerate the~oxidative degradation process.

tration of the

0 by oxygen

ce-to-volume

oncentration

for a longer

formation see

Each| test may be performed at a shorter duration“for non-reinforcing materials (A1, B1, C1) of
duratjon for reinforcing materials (A2, B2, C2).

NOTH This International Standard should_be used with reference to ISO/TR 13434. For further in
Annex A.
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INTERNATIONAL STANDARD ISO 13438:2004(E)

Geotextiles and geotextile-related products — Screening test
method for determining the resistance to oxidation

1 cope
This |nternational Standard specifies a screening test method for determining the resistance of ggotextiles and
geotextile-related products to oxidation. The test is applicable to polypropylene- and ‘polyethylene-based
prodyicts.

The gata are suitable for screening purposes but not for deriving performance data such as lifetime unless
suppgprted by further evidence.

2 Normative references
The [following referenced documents are indispensable for«the application of this document. For dated
refergnces, only the edition cited applies. For undated references, the latest edition of the¢ referenced
document (including any amendments) applies.
ISO 188:1998, Rubber, vulcanized or thermoplastic = Accelerated ageing and heat resistance tefts

ISO 3696, Water for analytical laboratory use <X Specification and test methods

EN 1R226, Geotextiles and geotextile-related products — General tests for evaluation followjng durability
testing

3 Methods A1, A2, B1'and B2

3.1 [ Principle

Test [specimens are-exposed to an elevated temperature in air over a fixed time period, using a regulated
laborptory oven-without forced air circulation.

Oven ageing-on polypropylene shall be carried out at a temperature of (110 £ 1) °C (Methods A1 gnd A2).

O : £ 1 o | laall o HP | 4 4 4 4 £ [ TN W PN RN | n4 de
ve aytiityg Ul pUTyCUlytcTic ostidll T LalTicUu vut at a toliipTialdrc Ut { O VITUIUUS DT dl -

The test specimens shall hang freely in the oven space.
After the fixed time period of oven ageing, the exposed test specimens are submitted to a tensile test. The
tensile strength and the strain at maximum load are measured for both the control specimens and the

exposed specimens. The tensile test shall be carried out in accordance with EN 12226. For woven fabrics
both the machine and cross direction shall be tested, unless otherwise agreed.

© 1SO 2004 — All rights reserved 1
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3.2 Specimens

Products shall have been manufactured at least 24 h prior to testing. The number of specimens shall be five
test specimens and five control specimens, unless further specimens are required to assure statistical

significance.
The specime

NOTE Iti

ns to be tested shall be in accordance with EN 12226.

s recommended to expose additional specimens in case an extra mechanical test is required.

3.3 Apparatus

For the tests
ISO 188:199
temperature

The oven wi

such that thg set temperature can be maintained in that part of the oven in which the specimens are

suspended.

The specime

spaced and not touching; the distance from each wall being at least 100 mm.

The temperd
thermocoupl

3.4 Cond
Conditioning

occurrence (
conditions ag

3.5 Testy

3.5.1 Oven

Set the oven
or B2).

3.5.2 Sped|

Attach the sf
in the oven.
the distance

, a thermostatically regulated oven without forced air circulation, in accordance with™3.2
B, is required, with an internal volume of sufficient size, capable of exposing test specimen
pf (110 + 1) °C or (100 £ 1) °C.

hout forced air circulation shall be provided with a ventilation opening whi¢hyshall be adj

ns shall be suspended from glass or other chemically inert fixtures in the centre of the

ture around the specimens shall be recorded, for instance; with the aid of suitable calib
bs and a data logger.

tioning
of the specimens before exposure in the laboratory oven is not required. Because of the po

f shrinkage during the oven test, the control specimens shall be exposed for 6 h, to the
in the oven test.

)rocedure

temperature

temperature at (110.%.7) °C or (100 + 1) °C in accordance with the chosen method (A1, A

mens

ecimensito the fixtures. Once the temperature has reached a steady value, place the speci
Suspénd the specimens in the centre of the oven, spaced, not touching each other, and s
from*each wall is at least 100 mm.

.2 of
5 to a

Isted
to be

bven,

rated

Esible
same

P, B1

mens
b that

3.5.3 Duration of the oven test

Geotextile specimens for reinforcing applications, or for other applications where long-term strength is a
significant parameter, shall be exposed to the durations shown in Table 1.

© I1SO 2004 — Al rights reserved


https://standardsiso.com/api/?name=b6cfbbecec980b149895cd7345859b21

ISO 13438:2004(E)

Table 1 — Temperatures and durations

Method Material Application of material Temperature Duration
A1 polypropylene non-reinforcing 110°C 14 days
A2 polypropylene reinforcing 110 °C 28 days
B1 polyethylene non-reinforcing 100 °C 28 days
B2 polyethylene reinforcing 100 °C 56 days

The gontrol specimens shall be exposed o the same oven temperature for (6 £ 1) h and then femoved and
storef.

NOTE Practical experience has shown that, to achieve good reproducibility, the following should |be taken into
accoynt:

a) the specimens should be placed in the middle of the oven;

b) draughts near the oven should be avoided if a reproducible natural air circulatierncis to be maintained;
c) the oven and the fixtures should be cleaned of any remaining residues bgfore each new test;

d) thermo-oxidative degradation of polymer material (e.g. polypropylene) may release substances which Have a catalytic

¢ffect; therefore, polymers containing different stabilizers should,not be tested at the same time in the same oven,
vith the exception of geotextile composites.

4 WMethods C1 and C2

4.1 | Principle
Test ppecimens are exposed for a specified time to an aqueous test liquid enriched with oxygen gt a pressure
of 5P00 kPa and at a temperature_of 80 °C. Method C1 specifies a duration of 14 days and Method C2
(intended for reinforcing applications” or those where tensile strength is a relevant parameter)|specifies 28
days

The properties of the specimens are tested after this exposure in accordance with EN 12226] The tensile
strenpth and the strain-at'maximum load are measured for both the control and the exposed specjmens.

4.2 | Apparatus and reagents

4.2.1 Apparatus

4.2 11 A pressured vessel (autoclave), large enough for the test liquid (see 4.3.1) that shall cover the
specimens completely during the test. The free space above the liquid should be at least 20 % of the liquid
volume. The material of the vessel and equipment shall be resistant to the test liquid under the conditions
used, e.g., high-grade stainless steels.

4.21.2 A pressure transducer, to measure the oxygen pressure above the test liquid, with a precision
of + 50 kPa.

4213 A temperature sensor, to measure the temperature, with a precision of + 0,5 °C.

4.21.4 Specimen holders, to ensure correct placing of specimens (see 4.3.2).

4.21.5 Stirring device, to maintain the homogeneity of solvent, solutes and temperature, and to allow

exchange of matter between specimens and solvent.

© 1SO 2004 — All rights reserved 3
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4.2.1.6 Valves, for filling the vessel with oxygen and for emptying the vessel.

4.21.7 Drain-off valve, to drain the solvent from the vessel after testing.

4.2.1.8 Heating device, to maintain the test liquid at a constant temperature of (80 + 1) °C.

4.21.9 Monitoring device, for regular monitoring (at least every 15 min) temperature and pressure

inside the vessel.

4.21.10 Pressure release safety equipment, if required by safety regulations.

4.2.2 Reagents

4.2.21 Aqueous solution of NaHCO,, 0,01 mol/l, adjusted to pH 10,0 at 20 °C with NaOH 1-maol/.

4.2.2.2 Dxygen, at a purity of at least 99,999 % by volume.

4.2.2.3 Water, in accordance with ISO 3696.

4.2.3 Specjmens

Products shgll have been manufactured at least 72 h prior to testing. The ndmber of specimens shall be five in
each test dirgction in accordance with EN 12226

The specimgns to be tested shall be in accordance with EN 12226."For woven fabrics both the maching¢ and
cross directign will be tested, unless otherwise agreed.

NOTE R¢commended to expose additional specimens in case;an extra mechanical test is required.
4.3 Test procedure

4.3.1 Quantity of the test liquid and of the gas'phase

The mass off the test liquid shall be greaterithan 20 times the mass of the specimens. The free space gbove
the liquid shall be at least 20 % of the ‘volume of the liquid. The liquid shall cover all specimens completely
during the wihole test.

4.3.2 Posifioning and installing the specimens

The speciméns shall be‘held in place by a specimen holder made from an inert material. Positioh the
specimen hdlder in the 'véssel such that the mean distance between the specimens and the walls ¢f the
vessel, betwgen the specimens and the surface of the liquid, and between one specimen and another,|shall
be at least 1 cm.

2 nre o0 NO0 Pa fo minimiuim a 16h

Fill the autoglave w s correctvolume of liguid-and-app or-3 1
while stirring the liquid and maintaining a temperature of (80 + 1) °C. Adjustment of the pressure is not
necessary.

Slowly release the pressure and open the autoclave. Adjust the intensity of stirring the liquid such that no
oxygen bubbles are introduced into the liquid and that the distance between the specimens and the liquid
surface is maintained. Close the autoclave and increase the oxygen pressure steadily over approximately
5 min. The total time for depressurizing, loading and pressurizing should not exceed 30 min.

NOTE This process should restore the test temperature, ensure enrichment of the liquid with oxygen and remove
other gases dissolved in the liquid or present in the free space in the vessel.

4 © 1SO 2004 — Al rights reserved
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Test duration

Method C1: 14 d.

Method C2: 28 d.

434

Procedure during exposure

During the first 24 h maintain the pressure inside the vessel at (5 000 + 200) kPa. This can be achieved by
several pressure adjustments especially in the first hours following loading. After this period maintain it at
(5 000 + 100) kPa. Maintain the temperature at (80 + 1) °C.

NOTH
the sy

After
cons

4.3.5

On ¢
autod

The changes of pressure are caused by the solution process of oxygen in the liquid and _by\pd
stem, which should be detected and eliminated.

the initial 24 h, keep the oxygen pressure, the temperature of the liquid and’‘the intens
ant. Record the pressure and temperature regularly.

Removing the specimens

ssible leaks in

ty of stirring

pmpletion of exposure, reduce the oxygen pressure gradually oveh'a period of about 5 njin, open the

lave and remove the specimens from their holder.

Rins¢ the specimens in deionized water and condition them in accordance with EN 12226.

4.3.6

Expo
and t

NOTH
NOTH
using
time.
The

oxyg
by th
5 1

The f

Control specimens

se the control specimens to the same liquid and temperature under atmospheric conditions
hen rinse and condition them in the same way, as the tested specimens.

for (24 £ 2) h

1 After each test, the vessel and its equipmient should be carefully cleaned of any remaining residdies.

2  Because of the possible effect ‘of )such residues on the oxidative testing process, no products
different polymerization processes o6r, containing different additives should be tested in the same ove

hational safety regulations-for handling and for disposal of test liquids and for working w
bn should be followed.\Eor safety reasons it is essential that the specimens tested be compl
b test liquid during-exposure to pressured oxygen.

Determination of mechanical properties

pollowing applies to all methods.

manufactured
n at the same

th pressured
ptely covered

Whe

EYES £ P~ - | £ H [~ 1 ol +la H a4+ + 4l H
FUuic TTATU e pPpTriuu Ul UVTCTT aytTlily Tido TIAPoTU, TTITTUVE 11T SPTUNTITTIO Allu tTol UICITh 1

1 accordance

with EN 12226. Determine both the tensile strength and the strain at maximum load for both the control
specimens and the exposed specimens. Determine the ratios (as percentages) of the properties of the
exposed specimens to those of the control specimens.
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6 Testreport

The test report shall include the following information and applies to all methods.

a)
b)
c)
d)

e)

f)

reference to this International Standard, i.e., ISO 13438;

method used (A1, B1, A2, B2, C1 or C2);

test labo

ratory;

identification of the product tested;

for metll\ods A1, A2, B1 and B2: type and internal volume of oven, observation of theceffgct of
temperature on the control specimen,;

for meth
range;

test durg

results, ¢xpressed in accordance with EN 12226;

any deviation from this International Standard or any factor likely to havejinfluenced the results;

dates of

tion;

testing.

ods C1 and C2: quality of oxygen used, liquid temperature and range, pressure of vessel and
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