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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-governrpeatak—r—Haisor—with—SO—alse—take—part—in—the—werk—lSO—sollaborates—closely—with the

THOO—toico— OO oOTrTteoY

International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tgsk of technical committees is to prepare International Standards. Draft International Standards
adopted by |the technical committees are circulated to the member bodies for voting{)Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a-vote.

Attention is frawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 8871-2 was prepared by Technical Committee ISO/TC 76, Transfusion/ infusion and injection equipment
for medical and pharmaceutical use.

Together with the other parts (see below), this part of ISO 8871 cancels and replaces ISO 8871:1990, which
has been te¢hnically revised.

ISO 8871 consists of the following parts, under the genefal title Elastomeric parts for parenterals and for
devices for pharmaceutical use:

— Part 1: Extractables in aqueous autoclavates

— Part 2: Identification and characterization

— Part 3: Determination of released-particle count
— Part 4: Biological requirements-and test methods

— Part 5: Functional requirements and testing

iv © ISO 2003 — Al rights reserved
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Introduction

The elastomeric parts specified in the various parts of this International Standard are produced from a material
which is usually called “rubber’. However, rubber is not a unique entity, since the composition of rubber
materials may vary considerably. The base elastomer and the type of vulcanization have a major influence on
the principle characteristics of an individual rubber material, as do additives such as fillers, softeners and
pigments—FHhese-may-have-a-significant-effect-on-the-overall-properies—Fhe-effestiveness—purity; stability and

safelhandling of a drug preparation may be affected adversely during manufacture, storage and’afiministration
if thg rubber part used has not been properly selected and validated (approved).

© 1SO 2003 — Al rights reserved \
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INTERNATIONAL STANDARD

ISO 8871-2:2003(E)

Elastomeric parts for parenterals and for devices for
pharmaceutical use —

Part 2:
Identification and characterization

1

This
and

(suitability test) acceptance process and the current supplies. The physical and chemical test

Spec
and
in sy
appl

This
relev
2

The
refer]

docu

ISO
and

ISO
ISO

ISO

Extractables’in aqueous autoclavates

Scope

part of ISO 8871 specifies evaluation procedures applicable to elastomeric\parts used for dry

g containers

medical devices in order to guarantee the product identity between;the samples evalliated in the

ified in this part of ISO 8871 permit the determination of the typical characteristics of rubb
may serve as a basis for agreements between manufacturer and.user regarding the product
bsequent supplies. An appropriate set of tests is selected{ depending upon the type of ry
cation.

part of ISO 8871 does not specify other requirements for rubber materials. These are laid
ant product standards.

Normative references

following referenced documents are-indispensable for the application of this documen
ences, only the edition cited applies. For undated references, the latest edition of the
ment (including any amendments) applies.

procedures
er materials,
consistency
bber and its

down in the

. For dated
referenced

18:1994, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness betwgen 10 IRHD

100 IRHD)
P47:1990, Rubbef—~* Determination of ash
P781:1988, Rubber, vulcanized — Determination of density

B871-1:2003, Elastomeric parts for parenterals and for devices for pharmaceutical us

e — Part 1:

3 Tests

3.1

General

Rubber is a complex material and not generally definable. The only property which all elastomeric materials
have in common is a special type of resilience or elasticity. When a strip of rubber is stretched, it will extend
by up to many times its original length without breaking. On release of the stretching force, it snaps back to its
original size and shape virtually unaltered. Similarly, one can squeeze it, twist it or distort it in any direction
comparatively easily, and it will spring back again to its original shape unchanged.

© 1SO 2003 — Al rights reserved
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Owing to its three-dimensional network, achieved by chemical cross-linking of the polymer chains during
vulcanization, rubber is practically insoluble in solvents such as tetrahydrofuran, although considerable
reversible swelling may occur; this characteristic differentiates rubber from pseudo-elastic materials, such as
poly(vinyl chloride) and certain thermoplastic elastomers.

In view of the complexity of rubber, the identity of a given elastomeric material cannot be verified just by
applying a single physical or chemical test, and a set of tests is needed for reliable identification.

The manufacturer shall guarantee that all elastomeric parts of current supplies have been produced from the
same formulation and that they exhibit the same characteristics as the samples which have been given to the
user first and the suitability of which has been proved.

3.2 Hard]\ess

Hardness sHall be determined in accordance with ISO 48.

3.3 Densjty

Density shall be determined in accordance with the procedure described in ISO 2781.:4988, method A.

3.4 Ash

The inorgan|c residue after combustion shall be determined as describedin 1SO 247:1990, method A.

3.5 Infrafed spectrum

The infra-red spectrum shall be obtained on a pyrolysate as déscribed in Annex A. It shall be compared With a
reference sgectrum.

3.6 Compression set

The comprgssion set indicates the degree Of ;permanent deformation remaining after compression |at a
constant deformation and defined temperature for a defined time. The compression set shall be determined in
accordance with Annex B.

3.7 Swelling

Elastomeric|materials are subject to varying degrees of swelling when exposed to organic solvents} the
degree of vplume and/or mass increase is primarily influenced by the type of elastomer. Swelling requires

special care

The relevant

when the rubber components are in contact with emulsions or oily vehicles.

procedure’is specified in Annex C.

3.8 Deve

opment of a fingerprint by gas chromatography

The elastomeric materials under examination are extracted in a solvent, which does not dissolve but might
swell the rubber. The extract is injected into a gas chromatograph. The chromatogram obtained exhibits a
typical profile and can be used as a fingerprint for identification purposes. Furthermore, GC-coupling

techniques, e.g. GC-MS, may provide additional information about the composition of the extract.

The relevant procedure is specified in Annex D.

© ISO 2003 — Al rights reserved
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Detection of volatile substances by gas chromatography

Elastomeric materials may release volatile substances. These may originate from one of the following
categories of material:

— oligomers or process aids present in the base polymer;

— stabilizers or antioxidants;

— softeners.

The

3.10

relevant procedure is specified in Annex E.

Determination of residual moisture

During treatments typical for the pharmaceutical industry, elastomeric parts/can absorb

cons
by th
the
(e.g.

The

3.1

Elas
therr

The

3.12

Elas
of th
and

The

iderable quantities. During storage of the drug unit, the trapped moisture may’be released a
e drug product, thus reducing the effectiveness of the drug (critical case: lyophilized drugs). 1
bsorption and desorption processes is affected by the composition of-the rubber, the type
steam autoclaving) and the efficiency of any subsequent drying process:

relevant procedure is specified in Annex F.

Determination of fingerprint by thermogravimetric analysis (TGA)

omeric parts are composed of components which.cafi be classified relative to their perforn
hal treatment, as follows:

base polymers;

norganic fillers;

Substances volatile at elevated tenmiperatures;
carbon black.

relevant procedure is specified in Annex G.

Determination.of-extractables in aqueous autoclavates

omeric materials’may release substances of undetermined nature in water. For the general
e chemical Cleanliness of closures, the determination of overall parameters such as oxidiza
blectrical.eonductivity can be used.

relevant test procedures are specified in ISO 8871-1.

moisture in
nd absorbed
'he nature of
of treatment

nance under

assessment
ble materials

4 Preparation of samples for testing

4.1

Treatment before testing

Since the various test procedures may require different pretreatments, such treatment is specified in each
annex.

It is generally assumed that samples of rubber parts will be provided in a clean state in accordance with the
state of the art. In order to avoid recontamination, they shall be contained in protective packaging. Any
particular treatment or method of packaging to be carried out by the manufacturer shall be subject to
agreement between the manufacturer and the customer.

© 1SO 2003 — Al rights reserved


https://standardsiso.com/api/?name=dab869fc6ee7d00e6aba684420f06514

ISO 8871-2:2003(E)

4.2 Number of samples needed for the tests

Due to the large number of tests in this part of ISO 8871 and their complexity, usually not all of the tests are
performed in each investigation. For this reason, the number of samples needed shall be agreed on between
the manufacturer and the test laboratory. Each annex specifies the number of samples which are necessary to
perform that specific test.

5 Reagents and materials

5.1 Use only reagents of recognized analytical grade and purified water prepared by distillation or by other
suitable means. The conductivity of the water used shall not exceed 3,0 uS/cm.

NOTE Plrified water as specified by various national pharmacopoeias corresponds to grade 1 or 2 of ISO'3696.

5.2 All glass equipment shall be made from borosilicate glass.

4 © ISO 2003 — Al rights reserved
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Annex A
(informative)

Identification of elastomeric material by pyrolysis IR

A.1 General

rubber parts are exposed to dry heat with restricted access to oxygen, the elastomefic matrix is
thermally disintegrated and the rubber is converted into polymer fragments which appear in theform of vapour
or oils of various viscosities.

Thege oily products are used to produce an IR spectrum which can serve to _identify the original rubber
matgrial.

A.2| Reagents and materials

A.2.1 Dry, filtered acetone, to clean the KBr discs.
A.2. Indicator paper.

A.2. Copper wire.

A.2.4 Acetone.

A.2. Trichloromethane.

A.2. Sodium sulfate, anhydrous.

A.3| Apparatus

A.3.1 IR spectrometer, to, produce IR spectra in the range from 400 cm~' to 4 000 cm~! and|from 0 % to
100 Po transmission.

A.3.2 Potassium‘bromide (KBr) discs, including spacers and clamps.
A.3.3 Desiccator.

A.3.4 _Bunsen burner.

A.3.5—Testtubes, forthepyrotysisprocess:

A.3.6 Soxhlet extraction apparatus (optional).

A.4 Sample preparation

Cut about 3 g of a rubber part into pieces of about 3 mm x 3 mm.

Optionally, extract the rubber pellets thus produced with acetone in a Soxhlet extractor under reflux for 8 h.

© 1SO 2003 — Al rights reserved 5
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A.5 Pyrol

ysis

Place 0,2 g to 2 g of the rubber pellets in a test tube. Heat with a bunsen burner, carefully driving off any water
which may initially condense above the sample. Subsequently, with the test tube in a nearly vertical position,
expose the rubber pellets to the blue area of the flame. The pyrolysis products condense as an oil in the cool
zone of the test tube. During the pyrolysis, the pH of the vapour released may be checked with wet indicator
paper. An acidic reaction indicates the presence of halogen in the rubber [parallel to this pH check, a Beilstein
(copper wire) test can be performed].

The reproducibility of the procedure specified above is good enough to obtain spectra for qualitative
interpretation. The pyrolysis does not have to be performed under nitrogen at constant temperature.

A.6 Reco

A.6.1 The
tube over N
(up to 0,03
produce a t
evenly distri

A.6.2 Rec

A.7 Interpretation

A.7.1 Gen

The pyrolys
even if the
typical of the

pyrolysis capnot be excluded, those features of the-spectrum produced by oxidation products (alcohols, e

aldehydes a

A.7.2 Expl

Taking into
spectra at th

Record the 1

rding the spectrum
liquid pyrolysis product obtained as described in Clause A.5 is best dried while.still in the
h,S0, in a desiccator. Then place it between two clean polished KBr discs. Wsually, a thin
mm) is sufficient to give a transmission spectrum in the range from 0 % t@)80 %. If neces|
nicker layer of pyrolysed material by using suitable spacers. The pyrolysed material shou
pution without any included air bubbles.

prd the spectrum as a transmission spectrum ranging from 400 em~"to 4 000 cm~1.

pral
S process is a very complex one, which means that no two spectra produced will be iden
type of rubber are selected for identification purposes. Since the influence of oxygen durin

nd acids) are disregarded.

ession of results

consideration the limitations set out in A.7.1, compare the spectrum obtained with refer
e wavelengths characteristic of the features of interest.

esult as the speetrum obtained, together with the results of the analysis of the spectrum.

test
ayer
sary,
d be

tical,

sample preparation is the same. For this (reason, particular features of the spectrum which are

j the
thers,

ence
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Annex B
(informative)

Determination of compression set

General

Det

For ¢

B.2

B.2.
stee
roug
withs

1

when exposed to constant deformation over an extended time at room temperature or at elevated

mination of the compression set provides information about the performance of elastoeme

etails, see ISO 815.

Apparatus

Compression apparatus, consisting of two or more parallel, flat;Zhighly polished chro
or stainless-steel plates between the faces of which the test pieces are compressed.
hness Ra of the compression plates shall not exceed 0,4 umy The plates shall be suffici
tand the stress produced without bending, and of sufficient size to ensure that all the com|

piec
spa

requjred compression. The spacers shall be of such a width\that contact with the compressed t

avoi

s remain within the area of the plates. The plates shall be“held together by bolts of suitabl
rs, preferably in the form of rings, of thickness between 4;7*mm and 4,8 mm, shall be used {

ed. While the spacer thickness may be between 4,/~mm and 4,8 mm, the thickness of the s

ric materials
temperature.

mium-plated
The surface
ently rigid to
pressed test
e size. Steel
D ensure the
bst pieces is
pacers used

in a $eries of related tests shall not vary by more than 0,01 mm.

B.2.2 Oven: Any well-designed, uniformly heated air oven capable of maintaining the fompression
appgratus and test pieces at the required temperature within the tolerance limits given in (Qlause B.4 is
suitaple.

B.3| Samples

As the test cannot be performed on the closures themselves, use type B test pieces [discs with g diameter of
(13 4 0,5) mm and a thickness of (6,3 + 0,3) mm] prepared as specified in ISO 815.

B.4| Test conditions

Carry out thetest under the following conditions (selected from those in ISO 815):

— foempression ~25%

— duration of test 24 Jn

— temperature (70+1)°C

B.5 Procedure

B.5.1

The compression apparatus shall be at standard laboratory temperature and its operating surfaces

carefully cleaned before use. If a lubricant is applied, it shall consist of a thin coating of a lubricant having
substantially no action on rubber. For most purposes, a silicone or fluorosilicone fluid is suitable.

© 1SO 2003 — Al rights reserved
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Lubrication of the operating surfaces of the compression apparatus is optional. While giving more reproducible
results, lubrication may somewhat alter the compression set values. If a lubricant is not employed, the test
piece surfaces shall be free from mould lubricants or dusting powder.

B.5.2 Mea

sure the thickness of each test piece.

B.5.3 Place the test pieces between the pairs of plates together with the necessary spacers. Tighten the
screws so that the plates are drawn together uniformly until they are in contact with the spacers while the
rubber pieces are squeezed. The use of test pieces with a thickness of (6,3 + 0,3) mm in combination with
spacers of thickness between 4,7 mm and 4,8 mm ensures that the compression applied to the rubber discs is

approximate

ly 25 % of the initial thickness of the test pieces.

B.5.4 With
the oven wh
and transfer
temperature

B.5.5 Cut

discard the test piece.

B.6 Expréssion of results

The compre
equation:
C:h_o
ho
where
hg ist
hy st
he st

Report the mean value and the standard deviation.

The results f

out delay, introduce the compression apparatus containing the test pieces into the central p
ich is operating at (70 + 1) °C. After 24 h, remove the apparatus from the oven, loosen_ the
the test pieces quickly to a wooden surface. Leave them to recover at the standard“labor
for (30 = 3) min, then measure their thickness.

the test pieces along two diametrical lines. If any internal defects such as gas-bubbles are fq

ssion set C, expressed as a percentage of the initial compression, is given by the folld

- g

x100

S

ne initial thickness, in millimetres, of.the/test piece;

ne thickness, in millimetres, of the test piece after recovery;

he height, in millimetres, of the spacer.

or the three test pieces shall not deviate by more than 10 % from the mean compression.

art of
bolts
atory

und,

wing
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Annex C
(informative)

Swelling behaviour in oils

General

The
temg

After

C.2
C.2.
C.2.
C.2.

C.24

C.25%

C.3
Weig
Plac

stop

At th
todr

c4

Calc

rubber parts to be examined are stored in a mixture of benzyl alcohol and peanut eil_f
erature of (70 = 2) °C.

exposure to the oil, the changes in mass and volume are determined.

Apparatus and materials
100 ml conical flasks, with ground-glass stoppers.
P Drying oven.
8 Ethanol (96 %).
} Benzyl alcohol.

b Peanut oil.

Procedure

h each of five closures in air and,in a suitable liquid (ethanol, or water with a tiny amount g

br 24 h at a

f detergent).

b each test piece in a 100 ml«ea@nical flask, add a mixture of 5 ml benzyl alcohol and 45 ml pg¢anut oil and

ber the flask. Store for 24 h'at/(70 £ 2) °C in the oven.

e end of the exposure ‘period, remove the test pieces from the oil, clean them with ethanol an
y at room temperature. Reweigh the test pieces in air and in the liquid used for the initial weig

Determination of increase in mass

Ulate thie increase in mass Am/m( of each test piece, as a percentage, as follows:

d allow them
hing.

Aml _m—mq

—= x 100
mo mo

where

mgq is the mass of the test piece before swelling;

m is the mass of the test piece after swelling.

© 1SO 2003 — Al rights reserved
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C.5 Determination of increase in volume
Calculate the increase in volume AV/V, of each test piece, as a percentage, as follows:

ﬂ:(m_mF)_(mo_mFo)X']OO

Vo mg = MmgQ
where

mq is the mass in air of the test piece before swelling, in grams;

mgq is {he apparent mass in the immersion liquid of the test piece before swelling, in grams;
m is the mass in air of the test piece after swelling, in grams;

mg  is the apparent mass in the immersion liquid of the test piece after swelling, in grams:.

10 © 1SO 2003 — Al rights reserved
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Annex D
(informative)

Development of a fingerprint by gas chromatography

General

Rubll)er parts are extracted with n-heptane. Substances migrating from the rubber matrix inte_h

are 4

a semi-quantitative assessment. The chromatogram is not used to obtain information 9

com

D.2
D.2.

D.2.
flam

D.2.
thick

D.2.
D.2.

D.2.

D.3

Imm
the g

Filte
the g

nalysed by gas chromatography. The gas chromatogram obtained is evaluated as a fingerpr

ponents of the rubber.

Apparatus and materials
1 n-Heptane.

2 Gas chromatograph, suitable for operation with a capillary. column, with a split/splitless i
b-jonization detector (FID).

3 Capillary column, length 50 m, inner diameter Q;32 mm, stationary phase OV 1701 or
hess 0,2 um.

d Carrier gas: nitrogen, 99,999 % pure.
5 Rotary shaker.

6 50 ml conical flask, with groundsglass stopper.

Preparation of testisotution

brse rubber parts having a total surface area of 30 cm?2 in 20 ml of n-heptane in a conical f
uspension in a shaker for 1 h at room temperature (speed: 180 min~1).

the solutiop 6btained through a disposable 0,2 uym filter. The test solution has limited stab
olution arndyperform the GC analysis on the same day therefore.

e n-heptane
nt, including
n individual

hjector and a

similar, film

lask. Agitate

lity. Prepare

D.4

GC analysis

Carry out the analysis as indicated in Tables 1 and 2. The following are typical conditions:

Column pressure: 55,2 kPa (8,0 psi)
Septum flush: 2,5 ml/min

Injector temperature: 250 °C to 270 °C

Injection volume: 1 pl (use of automatic injector with an injection volume of 5 yl also recommended)

Detector temperature: 280 °C

© 1SO 2003 — Al rights reserved
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Table D.1 — Separation programme

Time Split
min ml/min
0 0
0,5 20

Table D.2 — Column temperature

If it becomes

Using a m3g
components|

Time Heating rate Temperature
min °C/min °C
0 — 120
3 — 120
— 6 —
23 — 240
24,3 — 260
44,3 — 260

Re-equilibration time after cooling to 120 °C: 5 min:

D.5 Expréssion of results

Record the
chromatogr3

12

necessary to dilute the test solution, the degree.of dilution shall be reported.

ss spectrometer as the detector may previde additional information about the nature of the
released by the rubber under the conditions described. In this case, the carrier gas may be
changed andl the instrument parameters adjusted appropriately.

result as the chromatogram obtained, together with the results of the analysis of the
m.

© ISO 2003 — Al rights reserved
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headspace gas is then removed by syringe and analysed by gas chromatography.

E.2| Apparatus and materials

E.2.2 Capillary column, length 25 m, inner diameter 0,32 mm stationary phase SE 54 (p
polysiloxane) or similar, thickness 1 ym.

E.2.3 Carrier gas: nitrogen.
E.2.4 Block heater, adjustable, fitted with a thermostat:

E.2.

E.3| Procedure

E.3.1 Cut about 5 g of rubber parts into pieces approximately 0,5 cm x 0,5 cm in size and placg
20 nl glass container, closed withwa laminated polytetrafluoroethylene (PTFE) septum.

E.3.2 Heat the glass container in the block heater for 1 h at a temperature of 115°C. S
withdraw 1 ml of the headspace gas with a gastight 1 ml syringe preheated to ~ 120 °C, and
inject into the gas chromatograph.

E.3.B Carry outthe analysis as indicated in Table 3. The following are typical conditions:

ISO 8871

Annex E
(informative)

-2:2003(E)

Analysis of volatile components by headspace gas chromatography

E.1 General

Ruther parts are heated in a glass container closed with a PTFE-coated septum. A defined allnount of the

column pressure: 0,6 bar

E.2.1 Gas chromatograph, equipped for operation with a capillary column and a flame-ionization detector
(FID).

henyl/methyl

b Gastight syringe, volume 1 ml, or a commeércially available automatic headspace sample injector.

b them into a

Libsequently,
immediately

njection volume: 1 ml

injector temperature: 250 °C
detector temperature: 280 °C
septum flush: 2 ml/min

split (0 min): 15 ml/min to 20 ml/min

© 1SO 2003 — Al rights reserved
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Table E.1 — Column temperature

Time Heating rate Temperature

min °C/min °C

0 — 50

4 — 50

— 5 —

14 — 100

20
21 — 240
31 — 240

Using a mgss spectrometer as the detector may provide additional information about+the nature of the
released by the rubber under the conditions described. In this case, the carrier gas may be
changed and the instrument parameters adjusted appropriately.

components

E.4 Expréssion of results

Record the
chromatogrz

result as the chromatogram obtained, together withi\the results of the analysis of the

m.

14
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ISO 8871-2:2003(E)

Annex F
(informative)

Determination of residual moisture

General

Rublber closures are usually sterilized in a steam autoclave, and dried afterwards by various nethods. The
content near the surface of the closure can be determined, after autoclaving or dryifng, byl means of a

wat

coul
prod
The
Mois

F.2

F.2.

The

F.2.

Plac
(121

F.2.

Auto|
Petri

Rem

F.3

Carr

metric (Karl Fischer) method. This is mainly of interest for closures intended to be.used for
Licts (see 1ISO 8362-5 and I1SO 8536-6) or other dry products.

ture by measuring the moisture level at different stages in the sterilization-and drying process|

Pretreatment of samples

I No pretreatment

Closures are taken out of their package (e.g. carton) and tested without any pretreatment.

p Steam-autoclaving pretreatment

b at least 10 closures, as delivered, in a Petri dish. Treat the closures in a steam autoclave
+ 2) °C. Before determining the residual moisture, remove the adhering water using a soft tis

B Steam-autoclaving and drying pretreatment

clave a sufficiently large namber of closures as described in F.2.2. Place the autoclaved ¢
dish with the flange side/down and dry them in steps in an oven at a temperature of 110 °C.

Determination of residual moisture

AnnTx Dor ISO 8536-6:1995, Annex E.

y outtsample preparation and determine the residual moisture in accordance with ISO §

freeze-dried

determination can provide detailed information about the behaviour of rubber material with respect to

eS.

for 30 min at
sue.

osures on a

ove at least 10 closures at 3 h, 5 h, 7 h and 15 h intervals and allow them to cool before testing.

362-5:1995,

© 1SO 2003 — Al rights reserved
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Annex G
(informative)

Determination of a fingerprint by thermal gravimetry (TG)

G.1 General

Elastomeric |parts are heated under defined conditions in a defined atmosphere (e.g. inert gas orcait)| The
change in miss as a function of temperature and oven atmosphere is recorded.

In an oxidizihg atmosphere, an increase in mass may be observed, depending on the fillers,present. The TG
curve obtained permits qualitative and quantitative determination of the components of the'\material (TG|step
analysis).

The method is not suitable for compounds containing mineral fillers, such as-carbonates or hydfated
aluminium pxides, which decompose at temperatures approaching 650 °C “or 850 °C. When these
temperatureg are used, suitable corrections based on prior knowledge, of filler behaviour at eleyated
temperaturep shall be employed.

G.2 Apparatus

As specified|in ISO 9924-1:2000, Clause 5, the thermogravimetric balance accurate to at least 0,1 ug.

G.3 Reagents

As specified|in ISO 9924-1:2000, Clause 4.

G.4 Preparation of samples

Cut a sample of approximately~10-mg into three to five small pieces (to increase the surface area)| and
distribute th¢ pieces evenly in/aerucible.

NOTE It|lis important that.the surface area of the sample is large enough for it not to restrict the rate of charjge in

mass on heat

ng.

G.5 Prochure

Place the sample in the thermogravimetric balance, checking that the pieces of sample are still evenly
distributed in the bottom of the crucible. Set the oven temperature and the atmosphere programmer so that
the programme will clearly differentiate between the various components of the elastomer.

The following typical programme’) is suitable for many elastomeric materials.

Beginning after measurement of the tare mass of the crucible, carry out the following steps:

Step 1:

Hold at 30 °C for 0,1 min without purge gas (for automatic measurement of the sample mass).

1) This prog

16

ramme is a compromise between accuracy of measurement and the time needed to complete the run.

© ISO 2003 — Al rights reserved


https://standardsiso.com/api/?name=dab869fc6ee7d00e6aba684420f06514

