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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national stan

dards

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.

Hrawn to the possibility that some of the elements of this document may-be the subj
4. ISO shall not be held responsible for identifying any or all such patent rights. Det

on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngme used in this document is information given for the convéniéence of users and do
constitute ar} endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific term
expressions |related to conformity assessment, as well as infermation about ISO's adheren
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT
www.iso.org/iso/foreword.html.

This documpnt was prepared by Technical Committee ISO/TC 45, Rubber and rubber pro
Subcommitt¢e SC 2, Testing and analysis.

The fifth edition cancels and replace the fourth-edition (ISO 1407:2011), which has been techn
revised.

The main changes are as follows:

— correctigns to clarify mass measurement accuracy have been made;
— warningp to ensure safety«irCoperations have been added;
— the CAS Registry Numbers®1 have been added for all chemicals listed in this document

Any feedback or questigns on this document should be directed to the user’s national standards b
complete listing of these bodies can be found at www.iso.org/members.html.
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ights identified during the development of the document will be in the Introduction and/or
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ducts,
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bdy. A

1) Chemical Abstracts Service (CAS) Registry Number® is a trademark of the American Chemical Society
This information is given for the convenience of users of this document and does not constitute an endorsem
ISO of the product named. Equivalent products may be used if they can be shown to lead to the same results.
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Rubber — Determination of solvent extract

WARNING 1 — Persons using this document should be familiar with normal laboratory practice.
This document does not purport to address all of the safety problems, if any, associated with its
use. It is the responsibility of the user to establish appropriate safety and health practices and to
determine the applicability of any other restrictions.

WARNING 2 — Certain procedures specified in this document can involve the use or generation

of Suwmmmmmm
Refernience should be made to appropriate documentation on safe handling and),di

use.

1

Methpd A measures the mass of the solvent extract, after evaperation of the solvent, rg
mass |of the original test portion.

Methpd B measures the difference in the mass of the tespportion before and after extracti

Methed C, which is for raw rubbers only, measures the difference in the mass of the test p

Meth¢d D, which is for raw rubbers only, measures the difference in the mass of the test p

NOTE|1  Depending on the test methodwsed, the conditioning of the test portion and the solvent
result|is not necessarily the same.

Sicope

after extraction using boiling solvent.

after extraction relative to the mass gflthe original test portion.

htal hazard.
sposal after

locument specifies four methods for the quantitative determination-of the materiall extractable
from [raw rubbers, both natural and synthetic; two of the methods are also appli
unvulcanized and vulcanized rubber compounds.

rable to the

lative to the

pn.

brtion before

brtion before

used, the test

NOTE[2  Method C generally givesresults which are lower than those obtained with methods A and B due to an

equilibrium which is set up, particularly if large test portions are used, depending on the content
of the|extractable matter. Method C is, however, a quicker method than method A or method B.

NOTE|3  Methods Cand/D are not suitable if the test portion disintegrates during the extraction,
NOTE[4  MethodD\is normally used for production controls.

Recomnmendations as to the solvent most appropriate for each type of rubber are given in 4

2

nd the nature

Annex A.

P oarmativo roaforoancac
Ul IIIALIVU T CIVIVIICUV O

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

[SO 1795, Rubber, raw natural and raw synthetic — Sampling and further preparative procedures

ISO 4661-2, Rubber, vulcanized — Preparation of samples and test pieces — Part 2: Chemical tests

3

Terms and definitions

No terms and definitions are listed in this document.

© IS0 2023 - All rights reserved
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

4 Principle

A rubber test piece is extracted with an appropriate solvent in suitable equipment.

The amount extracted is obtained by measuring either the mass of the extract or the mass of the test

piece after e;

5 Solven
During the a

One of the so
agreed betw

IMPORTAN']
before its us

6 Appard
6.1 Balang

6.2 Extrad
Any other ty
be demonstr
shown in Fig|

NOTE Th
extraction chd

b - | - . ol il - - 1 b -
h LI AULIUIT AIIU CUTITP AT HTZ TUTU LT THIAdSS UUIIT UTTgHIdI tEST PITLT,

!

halysis, use only solvents of recognized analytical grade.

lvents recommended in Table A.1 should preferably be used, unless.oetherwise specif]
ben the interested parties.

' — Persons using this document should consult the safety data sheet for the sg
e and take appropriate measures.

jtus
fe, precision £0,1 mg.

tion apparatus: Examples of suitable types of extraction apparatus are shown in Fig
pe of apparatus which performs the sante extraction function may be used, provided
ated to give results which are the'same as those obtained using the types of appa
ure 1. It is recommended that the ground joints be ungreased.

e apparatus used for method-Ciis the same as that used for methods A, B and D, but does not h
mber.

ied or

lvent

ure 1.
it can
ratus

ave an
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| éQ
. 1
2
2
3 3
a) Kumagawa all-glass extraction apparatus b) Soxhlet all-glass extraction apparatus
Key
cpondenser
2 elxtraction chamber

3 receiver flask

Figure 1 — Suitable types of extraction apparatus

6.3 Regulated heating system, with abilities of refluxing for the solvents.
6.4 Rotary evaporator, or any other suitable type of evaporation equipment.
6.5 Drying equipment, of the oven or vacuum desiccator type.

6.6 Press, available setting temperature and pressure.

© IS0 2023 - All rights reserved 3
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7 Preparation of test pieces

7.1 Methods A and B

For raw rubber and unvulcanized compounds, select a laboratory sample in accordance with ISO 1795
and pass it at ambient temperature through a two-roll laboratory mill or a press to obtain sheets about
0,5 mm in thickness.

For vulcanized rubber, select a laboratory sample in accordance with ISO 4661-2. Since the efficiency
of the extraction is a function of the solid-solvent contact area, comminute the laboratory sample, if
necessary, to give fragments of maximum surface area 2 mm?2.

7.2 Methqgd C (raw rubbers only)

7.2.1 Seledt a laboratory sample in accordance with ISO 1795 and prepare it by either the procpdure
specified in 71.2.2 or 7.2.3.

7.2.2 Pass|the laboratory sample at ambient temperature through a two-tgll laboratory mill or a
press to obtdin sheets of 0,5 mm or less in thickness.

The thicknegs of the sheets is important for the efficiency of the extraction. If it is difficult to gbtain
sheets of thirkness 0,5 mm or less, the roll or press temperature may be increased to a maximpm of
100 °C.

7.2.3 Comminute the laboratory sample to give fragments:gf' maximum surface area 2 mm?2.

7.3 Methgd D (raw rubbers only)

Select a labofatory sample in accordance with ISQ 1795. Press a test piece into chromium nicke| wire
gauze and roll the gauze into a tube.

8 Procedure

8.1 Generifal

Carry out th¢ determination inyduplicate.
8.2 Methqd A

8.2.1 Dry the eripty receiver flask to constant mass and weigh it to the nearest 0,1 mg(m,).

8.2.2 Weigh, To the nearest 0,1 mg, a test piece of 2 g to 5 g (IM,), depending on the amount of extract
expected.

8.2.3 Place the weighed test piece in a cellulose extraction thimble or wrap it in a filter paper or in
a woven wire cloth with a mesh suited to the nature and size of the fragments in the test piece (e.g.
150 um or 100 mesh). These wrapping materials shall have been previously cleaned in the solvent to be
used. Place the wrapped test portion in the extraction chamber of the apparatus.

8.2.4 Introduce a quantity of solvent equal to two or three times the extraction chamber volume into
the receiver flask. Then assemble the extraction apparatus.

4 © IS0 2023 - All rights reserved
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8.2.5 Carry out the extraction for 16 h + 0,5 h (or for a shorter time if it can be demonstrated that the
extraction is complete). Adjust the heating conditions during the extraction so that the solvent distils at
a rate at which the extraction chamber is filled at least five times per hour.

8.2.6 At the end of the heating period, turn off the heater, allow the apparatus to cool, remove the
extraction chamber from the apparatus and discard the rubber test portion unless it is required for
further testing.

8.2.7 Usingarotary evaporator and/or other suitable equipment, remove the solvent from the extract

until a constant mass is obtained (i.e. until the difference between two successive weighings at 30 min
: 0 ) .

inter
and record it.

The splvent may also be evaporated from the open flask by gentle heating on the‘heater
extraftion.

CAUTION — This may be done only where local health and safety regulations permit
-ventilated fume cupboard.

8.2.8
and s

Carry out a blank test, going through the entire procedure @sing the same type
hme quantity of solvent as for the test piece, but omitting théfest piece.

8.3 |[Method B

8.3.1
expedted.

8.3.2| Place the weighed test piece in a cellulose (CAS 9004-34-6) extraction thimble o1
filter paper or in a woven wire cloth with.a mesh suited to the nature and size of the frag
test piece (e.g. 150 um or 100 mesh). These wrapping materials shall have been previoug
the sqlvent to be used. Place the wrapped test piece in the extraction chamber of the appat

8.3.3
the reg

Introduce a quantity of(solvent equal to two or three times the extraction chambel
ceiver flask. Then assemble the extraction apparatus.

8.34
extra
arate

Carry out the extraction for 16 h + 0,5 h (or for a shorter time if it can be demonstr
Ction is complete)’Adjust the heating conditions during the extraction so that the soly
at which théextraction chamber is filled at least five times per hour.

8.3.5| At the“end of the heating period, turn off the heater, allow the apparatus to cool
extraftiof chamber from the apparatus and take out the test piece. Discard the solvent in aj
manne:;

t 0,1 mg(m,),

used for the

f and only in

of apparatus

Weigh, to the nearest 0,1 mg, a test piece of 0,5g'to 5 g (m,), depending on the amoyint of extract

wrap it in a
ments in the
ly cleaned in
atus.

" volume into

ated that the
rent distils at

, remove the
| appropriate

8.3.6 Dry the test piece in an oven to constant mass (i.e. until the difference between two successive
weighings at 30 min intervals is 0,2 % or less) at a temperature higher than the boiling point of the
solvent used. A drying time of about 1 h at 100 °C in a ventilated oven is usually sufficient.

CAUTION — For safety reasons, gently blot the test piece with absorbent tissue to remove excess
solvent or air dry it in a drying chamber before placing it in the oven.

Allow the dried test piece to cool in a desiccator and weigh to the nearest 0,1 mg (ms).

It is recommended that the dried test piece be checked to verify that oxidation has not occurred.

© IS0 2023 - All rights reserved
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When the test piece cannot be weighed due to the collapsing of the test piece, try again with a new test

piece or appl

NOTE

y Method A.

influence the result. The use of a vacuum lowers the boiling point of the solvent.

8.4 Method C

In the presence of air, too high a drying temperature can cause degradation of the test piece and

8.4.1 Cutthe laboratory sample of raw rubber into sheets weighing between 90 mg and 110 mg.

8.4.2 Weig

tothe nearest 0.1 mg, atest piece of 200 mgto 600 mg (mG) dpppnding on the amao

int of

extract expe
8.4.3 Placd

8.4.4 Add
and reflux fo

8.4.5 Atth
the condens
Connect the

8.4.6 Atth
from the con
8.4.4. Conned

8.4.7 Atth
the receiver
with a mesh
extracted teg

If particles a
to 8.4.7 using

If the mass o
the test piecq

8.4.8 Dryt
weighings at
solvent used

CAUTION —
solvent or a

cted.
the weighed test piece in a 150 ml to 300 ml receiver flask.

L5 ml of solvent for each 100 mg of test piece. Connect the condenser to.the receiver
ir 30 min.

e end of the reflux period, allow the apparatus to cool and remove the receiver flasK
br. Decant the solvent and add the same amount of fresh-sdlvent as was added in
fondenser to the receiver flask and reflux for another 30/min.

e end of the second reflux period, allow the apparatus.to cool and remove the receivet

t the condenser to the receiver flask and reflux for another 30 min.

e end of the third reflux period, turn off the'heater, allow the apparatus to cool and r¢
flask from the condenser. Pour the contents of the receiver flask into a clean-woven|
suited to the nature and size of the‘fragments in the test piece in order to recov
t piece. Discard the solvent in agappropriate manner.

e observed to be passing through the cloth, either repeat the whole procedure from
r a more suitable cloth, orluse method A or B.

f the cloth is known, the‘following drying and weighing operations can be carried ou
on the cloth.

he test piec€ in"an oven to constant mass (i.e. until the difference between two succ
30 min intervals is 0,2 % or less) at a temperature higher than the boiling point
A dryingtime of about 1 h at 100 °C in a ventilated oven is usually sufficient.

Forsafety reasons, gently blot the test piece with absorbent tissue to remove e

flask

from
8.4.4.

flask

denser. Decant off the solvent and add the samecamount of fresh solvent as was added in

move
cloth
br the

—_

t with

bssive
bf the

XCesSS

r-dry itina drying chamber bhefore plm‘ing it in the oaven

Allow the dried test piece to cool in a desiccator and weigh to the nearest 0,1 mg (m,).

[t is recommended that the dried test piece be checked to verify that oxidation has not occurred.

NOTE

influence the result. The use of a vacuum lowers the boiling point of the solvent.

8.5 Method D

8.5.1 Weig

h a test piece of 0,5 g + 0,05 g to the nearest 0,1 mg.

© IS0 2023 - All rights re
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8.5.2 Prepare the chromium nickel gauze? (CAS 11106-97-1) tube in the following way.

a) Clean the gauzes in the chosen solvent for 8 h and dry them in an oven maintained at 105 °C £ 5 °C
for 1 h. Weigh the gauze to the nearest 0,1 mg (m;) and prepare a press assembly as shown in
Figure 2, taking care that the test piece is in the centre gauze.

1
=

L 4
Z
< =~
Key
1 press plate
2 pplyester (CAS 23038-59-9) film or polytetrafluoroethylene (CAS 9002-84-0) film
3 chromium nickel gauze
4  tgst piece

Figure 2 — Press assembly forméthod D

b) Pressat 150°C £ 5 °C for 10 s at 130 kN.

c) Remove from the press and cool to room temperature.

d) Weigh the gauze and test piece to the nearest'0,1 mg (ms).
e) Cprefully roll the gauze into a tube form.

f) Close one end of the tube by foldifgit, so it does not unroll.
8.5.3| Place the gauze tube inthe Soxhlet extractor.
8.5.4| Introduce 125 ml.of solvent into the receiver flask. Then assemble the system.

8.5.5| Carry out the'eXtraction for a length of time that allows a sufficient number of extrjaction cycles
to tale place. Thémumber of extraction cycles and/or extraction time can be different for each raw
rubber plus solvent combination and the heating equipment used and shall be determined beforehand.
See the examplé&given in Annex C for ethylene-propylene-diene (EPDM) [CAS 25038-36-2] in 2-butanone
(CAS8-93+3).

Extrﬂ 380 ctavtcthn bl At bt T i d cb ko b b Ar]
AUlIVIT OldI L0 UIIU 1TTIIUITICIIU LITU CLALTI AL LIVl IIHUIU SLAT Lo LU UVUIL.

8.5.6 Atthe end of the extraction, turn off the heating system and allow the apparatus to cool. Discard
the solvent in an appropriate manner.

8.5.7 Take out the gauze tube from the extractor and dry it in an oven to constant mass at a
temperature higher than the boiling point of the solvent used, i.e. until the difference between
two successive weighings at 30 min intervals is 0,2 % or less. A drying time of about 1 h at 100 °C
in a ventilated oven is usually sufficient. Cool the gauze tube in a desiccator at room temperature for
15 min # 1 min and weigh to the nearest 0,1 mg (mg).

2) Chromium nickel gauze (woven wire cloth), dimensions: 80 mm x 80 mm; meshes per 25,4 mm: 100; nominal
aperture size: 0,14 mm; wire diameter: 0,11 mm.

©1S0 2023 - All rights reserved 7
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CAUTION — For safety reasons, gently blot the test piece with absorbent tissue to remove excess
solvent or air-dry it in a drying chamber before placing it in the oven.

NOTE In the presence of air, too high a drying temperature can cause degradation of the test piece and
influence the result. The use of a vacuum lowers the boiling point of the solvent.

9 Calculation and expression of results

9.1 Method A
The amount pfsolvent-extractable material extracted, Wt pvprﬁccpd asapercentage mass fraction, is
given by Formula (1):
(pp —my )—(mz _ml)
Weyq = %100 )
my
where

mq isfthe mass, in grams, of the test piece;

m;  isfthe mass, in grams, of the empty receiver flask;

m, isthe mass, in grams, of the receiver flask plus extract;

m’;  isthe mass, in grams, of the empty receiver flask incthe blank test;

m’, is the mass, in grams, of the receiver flask in the-blank test after the extraction.

9.2 Methgd B

The amount pf solvent-extractable material extracted, w,
given by Formula (2):

-x2, €xpressed as a percentage mass fractjon, is

w,., =078 100 (2)

my

ex2 =
where

m, is the mass, in gfanTs, of the test piece;

ms is the mass;in/grams, of the test piece after the extraction.

9.3 MethgdC

The amount of solvent-extractable material extracted, w,,3, expressed as a percentage mass fraction, is

given by Formula (3):

my—m

Wey3 = 4 %100 (3)

my
where

m, is the mass, in milligrams, of the test piece;

m, is the mass, in milligrams, of the test piece after the extraction.

8 © IS0 2023 - All rights reserved
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9.4 MethodD

The amount of solvent-extractable material extracted, w,,,, expressed as a percentage mass fraction, is

given by Formula (4):

me —M
Wops =—2>—2%100 4

mg —my

ex4 —
where

ms is the mass, in milligrams, of gauze and test piece before extraction;

Mg is the mass, in milligrams, of gauze and test piece after extraction;

m, is the mass, in milligrams, of gauze.

9.5 |Expression of results

For all four methods, take the test result as the average of the two determinations carried jout.

10 Precision

See Ahnex B.

11 Test report
The test report shall include the following information:
a) lgboratory sample details:

1) afull description of the laboratory sample and its origin,

N

details of the method of preparation of the test piece from the laboratory sample;

b) te¢st method:

1) areference to this.document (i.e. ISO 1407:2023);
2) the methoduséd (method A, B, C or D),

3) the type-of apparatus used,

4) thewextraction solvent(s) used;

c) testdetails:

1) thelaboratory temperature and, if necessary, the relative humidity,
2) the temperature used to dry the test piece after the extraction,

3) details of any procedures not specified in this document as well as details of any incidents
which could have influenced the results,

4) the number of extraction cycles and the extraction time (method D);
d) testresults:

1) the individual test results,

©1S0 2023 - All rights reserved 9
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2) the mean of the individual results;

e) the date(s) of testing.

10 © IS0 2023 - All rights reserved
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(informative)

Recommended solvents

Table A.1 gives the solvents recommended for each type of rubber.

ISO 1407:2023(E)

Table A.1 — Recommended solvents (by rubber family)

Solvent?

Rubbler family
(the jarious groups are defined in ISO 1629) 5::;;:(}’::5{)::‘,“1- Vulcanized rubber
Group M
Copolymer of ethyl acrylate (or other acrylates) and a small Heptane (CAS7142-82- |Ethanol ([CAS 64-
ammﬂlnt of a monomer which facilitates vulcanization (ACM), |5) or n-hexane{CAS 17-5), acefone (CAS
usually known as acrylic rubber 110-54-3) 67-64-1), heptane or
n-hexane
Copolymer of ethyl acrylate (or other acrylates) and ethylene |Ethanol Ethanol
(AEM)
Chloropolyethylene (CM) (CAS 64754-90-1) Acetone Acetone
Chlorosulfonylpolyethylene (CSM) (CAS 68037-39-8) Acetone Acetone
Alkyl|chlorosulfonylpolyethylene (ACSM)P Acetone Acetone
Ethyleéne-propylene copolymer (EPM) (CAS 9010-79-1) Acetone, 2-butanone |[Acetone
or ETA¢
Ethylene-propylene-diene terpolymer (EPDM) Acetone, 2-butanone |[Acetone
or ETA®
Copolymer of ethylene and vinyl acetate (EVM) (CAS 24937-  |Ethanol Ethanol
78-8)
Fluorpcarbon rubbers (FKM) (GAS.9011-17-0) Ethanol Ethanol gr acetone
Group O
Polychloromethyloxirane {C0) (CAS 24969-06-0) Ethanol, heptane or |Ethanol, acetone, hep-
n-hexane tane or n-hexane
Copolymer of ethylene‘oxide and chloromethyloxirane (ECO) |Ethanol, heptane or  |Ethanol, ficetone, hep-
(CASPR4969-10-6) n-hexane tane or n-hexane
Copolymer of epichlorohydrin and allyl glycidyl ether (GCO) Ethanol, heptane or  |Ethanol, acetone, hep-
(CAS R4969:09-3) n-hexane tane or n-hexane
Terpglymer of epichlorohydrin, ethylene oxide and allyl gly- Ethanol, heptane or  |Ethanol, acetone, hep-

cidyl

=l IdalanlaVaLWadall Wella) Q7 27 40
ctirer (G CO(CAas 26507071

1
=11cxdl1ic

tameorm=hexane

Copolymer of propylene oxide and allyl glycidyl ether (GPO)

Ethanol, heptane or
n-hexane

Ethanol, acetone, hep-
tane or n-hexane

Group Q

Polymethylvinylsiloxane (VMQ) (CAS 67762-94-1) Acetone Acetone
Polymethylvinylsiloxane with fluorine substituent groups Acetone Acetone
(FVMQ)

Group R

b N

a  Boldface indicates the preferred solvent.

ot yet standardized.

¢ Ethanol-toluene azeotrope (70 + 30 volume mixture of ethanol and toluene) (toluene: CAS 108-88-3).

© IS0 2023 - All rights reserved
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Table A.1 (continued)

Rubber family
(the various groups are defined in ISO 1629)

Solvent?

Raw rubber/ unvul-
canized rubber

Vulcanized rubber

Natural rubber (NR) or synthetic isoprene rubber (IR) (CAS

ETAC or acetone

Acetone or ETAC

n-hexane

9006-4-6)

Polybutadiene (BR)(CAS 9003-17-2) ETAC or acetone Acetone or ETA¢
Isobutene-isoprene rubber (IIR) (CAS 9010-85-9) Acetone Acetone
Styrene-butadiene rubber (SBR) (CAS 9003-55-8) ETAC or acetone Acetone or ETA¢
Hydrogenated STyrene-butadiene rubber (HSBRJP{CAS ETATOr acetone Acetone or ETA"]
66070-58-4)

Acrylonitrile-putadiene rubber (NBR) (CAS 9003-18-3) Ethanol, heptane or |Ethanol, acetone)hep-

tane orfi-héxane

88254-10-8)

Hydrogenatedl acrylonitrile-butadiene rubber (HNBR) (CAS

Ethanol, heptane or
n-hexane

Ethanel, acetone
tane.or n-hexane

hep-

Carboxylic-ag

rylonitrile-butadiene rubber (XNBR)

Ethanol, heptane or
n-hexane

Ethanol, acetone
tane or n-hexane

hep-

Chloroprene fubber (CR)(CAS 9010-98-4) Ethanol, acetone, hép- |Ethanol, acetone]hep-
tane or n-hexane tane or n-hexane

Brominated dr chlorinated isobutene-isoprene rubber [BIIR Acetone Acetone

(CAS 68441-14-5) or CIIR (CAS 68081-82-3)]

Norbornene ifubber (NOR) Acetone Acetone

Group U

Polyester urethane (AU) and polyether urethane (EU) Ethanol Ethanol

Thermoplas
(See ISO 180¢

Lic elastomers (TPEs)
4)

9003-55-8)

Styrene-butagliene block copolymer (TPS-SBS) (CAS

Acetone or ETA¢

Acetone or ETA¢

Styrene-ethyl
66070-58-4)

ene-butylene block copolymer (TPS-SEBS) (CAS

Acetone or ETA¢

Acetone or ETA¢

Styrene-isopr

ene block copolymer (TPS-SIS) (CAS 25038-32-8)

Acetone or ETA¢

Acetone or ETA¢

Styrene-ethy

ene-propylene blockcopolymer (TPS-SEPS) (CAS

Acetone or ETA¢

Acetone or ETA¢

68648-89-5)

Acrylonitriletbutadiene rubber)poly(vinyl chloride) blend Ethanol Ethanol

[TPZ-(NBR+HVC)], (PVC; CAS9002-86-2)

Syndiotactic [I,2-polybGtadiene (TPZ)P (CAS 9003-17-2) Acetone, ethanol or  |Acetone, ethanolfor
ETAc ETAc

Olefin TPE (T|PO) Acetone Acetone

Polyamide THRE£TRA) Ethanol

Copolyester TPE (TPC) Ethanol

Polyurethane TPE (TPU) (CAS 9009-54-5) Ethanol

When acetone is used for the extraction, it may be partially converted into high-boiling diacetone alcohol (CAS
123-42-2). If it is noticed that the solvent is not evaporating well during the drying step, repeat the extraction
using a different solvent or use one of the other methods.

a  Boldface indicates the preferred solvent.

b Notyet standardized.

¢ Ethanol-toluene azeotrope (70 + 30 volume mixture of ethanol and toluene) (toluene: CAS 108-88-3).
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Annex B
(informative)

Precision

General

The
accor

B.2

Interl
speci
rubbd

NOTE
comp

The r
solvel

Cured

ethanol-toluene azeotrope (ETA) as solvents.

For t}
SBR 1
With

brecision calculations to provide repeatability and reproducibility values wen
ding to ISO/TR 9272.3)

Precision results from test programmes in 2006 and 2007

aboratory test programmes (ITPs) for the determination of the-precision of met
ied in this document were conducted in 2006 and 2007, using beth cured compou
rs.

The ITP on raw rubbers (see Table B.2) was carried out-inlaboratories in Japan. The
unds (see Table B.1) involved laboratories in various countxies.

aw rubbers SBR 1712, EPDM and NBR were tested using methods A, B and C with {
1ts: ETA for SBR 1712, acetone for EPDM and ethanol for NBR.

compounds of SBR 1500 and SBR 1712 were tested using methods A and B with

e cured-rubber extraction with acetene as solvent, seven laboratories tested both S
712 using method A, while nine labératories tested both SBR 1500 and SBR 1712 usi
ETA as solvent, seven laboratokries tested both rubbers using method A and eight

teste
teste
whicH
numb

The t
was 1
condt
the cu

The p

both rubbers using method\B.-For the raw-rubber extraction, the number of laborsz
EPDM using acetone as selyent was 8, 11 and 4 for methods A, B and C, respectively
tested SBR 1712 using ETA as solvent was 7, 10 and 4 for methods A, B and C, resp
er which tested NBRausing ethanol as solvent was 8, 9 and 4 for methods A, Band C, |

bsting was conductéd on a day 1 versus day 2 repeatability basis: on each day, one 1
hade for that day. " Each measurement was designated as a “test result” and all data
cted on the'test results. The precision data resulting from the ITPs are set forth in
Ired rubbers and in Table B.2 for the raw rubbers.

recision results as determined by this ITP may not be applied to acceptance or reje

b performed

hods A to C
nds and raw

ITP on cured

he following

acetone and

BR 1500 and
ng method B.
laboratories
tories which
The number
ectively. The
respectively.

heasurement
analysis was
Table B.1 for

ction testing
ts of the ITP

of any

r group of materials or products if there is no documentation proving that the resu

toafho e di ot rialctactnd

apply’

e Aarmnmatayria
Ut C PTUOTUOCTS UT ratCTrarsS cCStCUr

General statements for the use of the precision results are given below. These are given in terms of both
the absolute precision r and R, and the relative precision (r) and (R):

Repeatability: The repeatability, or local domain precision, for each of the test parameters has been

established for each material or polymer as the values given in Tables B.1 or B.2. Two individual test
results (obtained by the proper use of this document) that differ by more than the tabulated values
of r, in measurement units, or (r), as a percentage, should be considered suspect, i.e. to have come
from different populations. Such a situation should suggest that some appropriate investigative
action be taken.

3) Withdrawn.
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— Reproducibility: The reproducibility, or global domain precision, for each of the test parameters
has been established for each material or polymer as the values given in Tables B.1 or B.2. Two
individual test results obtained in different laboratories (by the proper use of this document) that
differ by more than the tabulated values of R, in measurement units, or (R), as a percentage, should
be considered suspect, i.e. to have come from different populations. Such a situation should suggest
that some appropriate investigative action be taken.

Table B.1 — Precision data for cured rubber (percentage extract)

. Mean Within lab Between labs
Material | Solvent/method No. of labs?
value S, r 8] Sp R (R)
SBR 1500 [Acetone, method A | 748 0,130 0,36 4,87 0,22 0,63 8,4 5
Acetone, method B 7,42 0,076 0,21 2,86 0,29 0,81 11,0 7
SBR 1500 ETA, method A 7,65 0,125 | 0,349 | 4,56 0,106 0,30 3,88 5
ETA, method B 7,85 0,065 | 0,181 2,31 0,24 0,67 855 6
SBR 1712 Acetone, method A | 22,80 | 0,437 1,22 5,36 0,66 1,86 8,16 6
Acetone, method B | 22,63 | 0,152 0,43 1,88 0,36 1,02 4,49 7
SBR 1712 ETA, method A 22,78 | 0,500 1,40 6,15 0,644 | 1,804 792 6
ETA, method B 23,02 | 0,147 0,41 1,79 0,147\ 0,412 1,79 4

a  The final 1f
Key
s, within-lab
r  repeatabil
(r) repeatabill
sp between-]
R reproduci
(R) reproduci

NOTE Then

ty (in measurement units)

ty (as a percentage of mean value)

ility (in measurement units)

ility (as a percentage of mean value)

oratory standard deviation (in measurement units)

umber of laboratories in the ITP after deletion of outliers (option 1 0f1SO/TR 9272:2005).

hboratory standard deviation (for total between-laboratory variation in measurement units)

leasurement units are percentages; therefore (r) and (R) are expressed as a percentage of a percentagg.
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Table B.2 — Precision data for raw rubber (percentage extract)

Material | Solvent/method Mean Within lab Between labs No. of labs?
value | s r M | s R _| ®
SBR 1712 ETA, method A 33,25 | 0,179 0,50 1,51 0,27 0,76 2,3 6
ETA, method B 33,13 | 0,218 0,61 1,84 0,73 2,04 6,2 8
ETA, method C 33,63 | 0,085 0,24 0,72 0,23 0,66 1,97 3
EPDM Acetone, method A | 4191 | 0,381 1,07 2,55 2,02 5,65 13,5 6
Acetone, method B | 41,79 | 0,612 1,71 4,10 1,79 5,01 12,0 9
Acetone, method C | 43,30 | 0,279 0,79 1,82 0,21 0,60 1,39 4
NBR Ethanol, method A 1,33 0,153 0,43 32,3 0,19 0,52 39,0 7
Ethanol, method B 1,60 0,058 0,16 10,2 0,43 1,21 75,3 6
Ethanol, method C 2,72 0,063 0,18 6,57 0,77 2,18 80,26 3

a  The final number of laboratories in the ITP after deletion of outliers (option 1 of ISO/TR 9272:2005).

s

ithin-laboratory standard deviation (in measurement units)

=
-

¢peatability (in measurement units)

-
S
=

dpeatability (as a percentage of mean value)

sgp between-laboratory standard deviation (for total between-laboratory variation in measurement units)

=
-

d¢producibility (in measurement units)

(R) rgproducibility (as a percentage of mean value)

NOTE| The measurement units are percentages; therefore;(r) and (R) are expressed as a percentage of a pg¢rcentage.

B.3 |Precision results from test programmes in 2009

An interlaboratory test programme (I[TP) for the determination of the precision of methof D specified
in thif document was conducted in 2009 using only raw rubbers.

The rpw rubbers SBR 1723, EPDM and NBR were tested using method D with the followjing solvents:
ETA fpr SBR 1723, 2-butanone-and acetone for EPDM and ethanol for NBR.

In total, six laboratories carried out this ITP, and the testing was conducted on a day 1 versus day 2
repeatability basis:,en-each day, one measurement was made for that day. Each measyirement was
desighated as a “téstresult” and all data analysis was conducted on the test results. The precision data
for rafw rubbers resulting from this ITP are set forth in Table B.3.

The pgrecision results as determined by this ITP may not be applied to acceptance or rejection testing
of any group of materials or products if there is no documentation proving that the results of the ITP
applyltothe products or materials tested.

General statements for the use of the precision results are given below. These are given in terms of both
the absolute precision r and R and the relative precision (r) and (R).

Repeatability: The repeatability, or local domain precision, for each of the test parameters has been
established for each raw rubber as the values given in Table B.3. Two individual test results (obtained
by the proper use of this document) that differ by more than the tabulated values of r, in measurement
units, or (r), as a percentage, should be considered suspect, i.e. to have come from different populations.
Such a situation should suggest that some appropriate investigative action be taken.

Reproducibility: The reproducibility, or global domain precision, for each of the test parameters has
been established for each raw rubber as the values given in Table B.3. Two individual test results
obtained in different laboratories (by the proper use of this document) that differ by more than the
tabulated values of R, in measurement units, or (R), as a percentage, should be considered suspect,
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