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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 1SO, also take part in_the work.

ISO_collaborates closely wit

h the

International
International
The main tag
adopted by

International

Attention is d
rights. 1ISO s

ISO 248-1 w
SC 2, Testing

This first edit

ISO 248 con{
content:

Part 1: H

Part 2: Ti

Flectrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Standard requires approval by at least 75 % of the member bodies casting-a vote.

k of technical committees is to prepare International Standards. Draft International Stan
he technical committees are circulated to the member bodies for voting, “Publication

rawn to the possibility that some of the elements of this document may be the subject of
all not be held responsible for identifying any or all such patent rights.

) and analysis.
on cancels and replaces ISO 248:2005, which has been technically revised.

ists of the following parts, under the general title~Rubber, raw — Determination of volatile-

ot-mill method and oven method

hermogravimetric methods using an/automatic analyser with an infrared drying unit

dards
S an

atent

s prepared by Technical Committee ISO/TC 45, Rubber @nd rubber products, Subcommittee

natter
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Rubber, raw — Determination of volatile-matter content —

Part 1:
Hot-mill method and oven method
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handl
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meth

NOTH

NING — Persons using this part of ISO 248 should be familiar with normal laborat

bry practice.

part of ISO 248 does not purport to address all of the safety problems, if any, associated with its

It is the responsibility of the user to establish appropriate safety and health prac|
re compliance with any national regulatory conditions.

RTANT — Certain procedures specified in this part of ISO 248 )might involve
ration of substances, or the generation of waste, that could constitute a local er

bcope

This part of 1ISO 248 specifies two methods for<the determination of volatile-matter cq
rs by using a hot mill or an oven.

The methods are applicable to the determination of the volatile-matter content in the
rs listed in ISO 1629. These are rubbers having an unsaturated carbon chain, for example 1
ynthetic rubbers derived at least partly ;from diolefins. The methods can also be applicable
rs, but in these cases it is necessary to demonstrate that the change in mass is due sol
volatile matter and not to rubber degradation.

The hot-mill method is not applicable to natural rubber, to synthetic rubbers which are
e on a hot mill or to synthetic rubbers in powder or chip form.
bd, procedure Ais_the reference method.

The applicability of each test method to various types of rubber is summarized in Annex A.

2 ITlormative references

tices and to

the use or
vironmental

d. Reference should be made to appropriate documentation on'safe handling and djsposal after

ntent in raw

“R” group of
atural rubber
to other raw
ely to loss of

oo difficult to

The test methods\do not necessarily give identical results. Therefore, in cases of dispiite, the oven

The following referenced documents are indispensable for the application 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 1

629, Rubber and latices — Nomenclature

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

ISO 2393, Rubber test mixes — Preparation, mixing and vulcanization — Equipment and procedures
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3 Terms

and definitions

For the purposes of this document, the terms and definitions given in ISO 1795 and the following apply.

31
test portion

quantity of rubber taken from the test sample or laboratory sample for the purpose of a single specific test, for example the

amount actuall

y weighed out for a single determination of the volatile-matter content

4 Principle

4.1

A test portion is sheeted out on a heated mill until all volatile matter is driven off. The loss in. mass ¢

milling is ca
accordance
calculation.

4.2 Oven

A test portio
volatile-mattdg
in mass durin

5 Hot-mi

5.1 Gener

511 Two

—  Hot-mill
from the

Hot-mill
NOTE Pri

5.1.2 Whe
the oven met

5.1.3 The number of test portions shall be agreed between the interested parties.

Hot-miill method

Il method

culated and expressed as the volatile-matter content. If the test portion isthomogeniz

vith Annex B before drying, the loss in mass during the homogenization ’is included i
method
N is dried in an oven to constant mass. The loss in mass ,is\calculated and expressed 4

r content. If the test portion is homogenized in accordance with Annex B before drying, th
g the homogenization is included in the calculation.

al
brocedures are specified, as follows:

method, procedure A: A test_ sample is homogenized using a laboratory mill, and a test p|
homogenized test sample is dried to constant mass using a hot mill.

mnethod, procedure B: A'test portion is dried to constant mass using a hot mill.
bcedure B is a simplified one which does not include a homogenization process.

n the sample,is flaky or becomes sticky on the hot mill, making weighing difficult or impog
hod shallbe'used.

juring
ed in
n the

s the
b loss

ortion

sible,

5.2 Apparatus

5.2.1

5.2.2

Mixing mill, complying with the requirements of ISO 2393.

Balance, capable of weighing to the nearest 0,1 g.

5.3 Procedure

5.3.1

5.3.1.1

Hot-mill method, procedure A

Take a test sample of about 250 g from the laboratory sample in accordance with ISO 1795 and

homogenize it in accordance with Annex B. Weigh to the nearest 0,1 g before and after homogenization

© ISO 2011 — All rights re

served
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(masses mq and m,, respectively). Cut test portions needed for other chemical and physical tests from the
homogenized test sample, if necessary.

5.3.1.2 Adjust the clearance of the mill rolls to 0,25 mm £ 0,05 mm, using lead strips as specified in
ISO 2393. Maintain the surface temperature of the rolls at 105 °C £ 5 °C.

5.31.3 Pass a weighed test portion (mass m3), preferably of 100 g or more, taken from the homogenized
test sample repeatedly through the mill for 4 min. Do not allow the test portion to band and take care to
prevent any loss of material. Weigh the test portion to the nearest 0,1 g. Pass the test portion through the mill
for an additional 2 min and reweigh. If the masses at the end of the 4 min and 6 min periods differ by less than
0,1 g, calculate the volatile-matter content.

If not| continue passing the test portion through the mill for 2 min periods until the mass does_ne{ decrease by
morethan 0,1 g between successive weighings (final mass m,). Before each weighing, allow'the test portion
to cogl to room temperature in a desiccator.

5.3.2| Hot-mill method, procedure B

5.3.211 Take a test portion of about 250 g from the laboratory sample-and weigh to the pearest 0,1 g
(mas$ msg).

5.3.2)2 Adjust the clearance of the mill rolls to 0,25 mm + 0,05{mm, using lead strips ag specified in
ISO 2393. Maintain the surface temperature of the rolls at 105 °C£5.°C. Pass the test portion thfough the mill
not less than twice, then reweigh to the nearest 0,1 g, followed-by passing through the mill not Igss than twice
again| and reweighing.
5.3.23 If the difference in mass of the test portion*tefore and after it is passed through the rolls is less
than P,1 g, the test portion is considered to be well.dried. If it is not well dried, continue pagsing the test
portign twice through the rolls until the mass difference is less than 0,1 g (final mass mg).

NOTH Cooling in a desiccator before weighing is'desirable.
5.4 |Expression of results

5.4.1| Hot-mill method, procedure A

The Volatile-matter content wy)is given, as a percent mass fraction, by the formula:

1 :[1_MJX100

mq Xins

p4C-is'the mass, in grams, of the test sample before homogenization;

my is the mass, in grams, of the test sample after homogenization;
mg is the mass, in grams, of the test portion before milling;

my is the mass, in grams, of the test portion after milling.

© 1SO 2011 — All rights reserved 3
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5.4.2 Hot-mill method, procedure B

The volatile-matter content w, is given, as a percent mass fraction, by the following formula:

w2

where

_Ms Mg

100

ms

ms is the mass, in grams, of the test portion before milling;

6 Ovenn

6.1 Gener

6.1.1 Twa
Oven m
taken frg
form or i
carrying

from the
pass thr
This pro

e mass, in grams, of the test portion after milling.

nethod

al
procedures are specified, as follows:

bthod, procedure A: A test sample is homogenized using a laboratory mill, and a test p
m the homogenized test sample is dried in an oven to constant.mass. If the sample is in p
mpossible to weigh before and after homogenization, a test portion shall simply be dried, W
put the homogenization process.

Oven mé¢thod, procedure B: A test sample is sheeted out using a laboratory mill, and a test portion

sheeted test sample is dried in an oven for 1 h.5lf the sample is in powder form or is diffi
bugh the mill, the test portion shall simply be.dried, without carrying out the sheeting prg
edure is only applicable to synthetic rubbers since natural rubber requires homogenization.

6.1.2 The number of test portions shall be agreed between the interested parties.

6.2 Appan
6.2.1
6.2.2 Bala

6.2.3
6.3 Proce

6.3.1 Oven

atus

Oven, ventilated, preferably oftheair-circulation type, capable of being maintained at 105 °C + 5

hce, capable of weighing to the nearest 0,1 mg.

Miximg mill, complying with the requirements of ISO 2393.

dure

meéthod, procedure A

prtion
pwder
ithout

taken
ult to
Cess.

6.3.1.1

6.3.1.1.1

Natural rubber

Take a test sample of about 600 g from the laboratory sample in accordance with ISO 1795 and

homogenize it in accordance with Annex B. Weigh the test sample to the nearest 0,1 g before and after this
homogenization (masses m; and mg, respectively). Allow to cool to room temperature before the final weighing.
Cut test portions needed for other chemical and physical tests from the homogenized test sample, if

necessary.

6.3.1.1.2

1 mg (mass myg).

Take a test portion of about 10 g from the homogenized test sample and weigh it to the nearest

© 1S0O 2011 — All rights reserved
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6.3.1.1.3 Pass the test portion twice through the mill with the rolls set at 70 °C +5 °C and with a mill
opening which will produce a sheet of less than 2 mm thickness.

6.3.1.1.4  Dry the test portion for 1 h in the oven, maintained at 105 °C + 5 °C, with the ventilators open and
with the air-circulating fan, if fitted, switched on. Arrange the test portion so as to present the largest possible
surface area to the hot air. Allow to cool to room temperature in a desiccator and weigh. Repeat the heating
for further 30 min periods until the mass does not decrease by more than 1 mg between successive weighings

(final

6.3.1.

mass nqg).

1.5 If the sample is in powder form, take a test portion of about 10 g at random and

place it on a

clean watch-glass or a clean aluminium tray to facilitate weighing. Weigh it to the nearest 1 mg (mass mg). Dry

the t

6.3.1

6.3.1
homg
homg
tests

6.3.1
1 mg

6.3.1
open

6.3.1
and g
clean

6.3.1

6.3.1
sticks
hand
alumi

stportion-in-accordance-with-6-3-4-4-4-and-weigh-to-the-nearestd-mg-{(finalmass#pg)-

2  Synthetic rubber

2.1 Take a test sample of about 250 g from the laboratory sample in accordance with |
genize it in accordance with Annex B. Weigh the test sample to the nearest|0,1 g before
genization (masses m; and mg, respectively). Cut test portions needed for other chemical
from the homogenized test sample, if necessary.

2.2 Take a test portion of about 10 g from the homogenized test;sample and weigh it t
(mass myg).

2.3 Pass the test portion twice through the mill with.:the rolls set at 70 °C + 5 °C an
ng which will produce a sheet of less than 2 mm thickness:

2.4 When sheeting is impossible, take a test portion of about 10 g from the homogenize
ut it by hand into small cubes with edges of 2 mm:to 5 mm. Place the cubes on a clean wa
aluminium tray to facilitate weighing. Weigh to the nearest 1 mg (mass myg).

2.5 Dry the test portion in accordance with 6.3.1.1.4 and weigh to the nearest 1 mg (final
2.6 If it is difficult to weigh thectest portion before and after the homogenization proce
to the roll surfaces, take a test-portion of about 10 g directly from the laboratory sample

into small cubes with edges.of 2 mm to 5 mm. Place the cubes on a clean watch-glas
hium tray to facilitate weighing. Weigh to the nearest 1 mg (mass mg). Dry the test portion i

SO 1795 and
and after this
and physical

b the nearest

d with a mill

d test sample
ch-glass or a

mass my).

5s because it
and cut it by
s or a clean
N accordance

with 8.3.1.1.4 and weigh to the\néarest 1 mg (final mass ).

6.3.1)2.7 If the sampleTis in powder form, take a test portion of about 10 g at random and |place it on a
clean| watch-glass or.a Clean aluminium tray to facilitate weighing. Weigh to the nearest 1 mg (mass mg). Dry
the tgst portion in accerdance with 6.3.1.1.4 and weigh to the nearest 1 mg (final mass m,).

6.3.2] Oven method, procedure B

6.3.211 Take a test sample of about 250 g and pass it through the mill with the surface tempgrature of the

rolls adjusted to about 30 °C and the roll clearance to 025 mm + 0 05 mm to obtain a thin sheet. From the
sheeted test sample, take two test portions of about 50 g and weigh each to the nearest 10 mg (mass m4).
Dry the test portions for 1 h in the oven, maintained at 105 °C + 5 °C. Remove the test portions from the oven
and cool to room temperature in a desiccator. Reweigh to the nearest 10 mg (mass m,).

6.3.2.2 If the sample is in powder form or is impossible to sheet because it sticks to the roll surfaces or
because it is flaky, take two test portions of about 10 g directly from the laboratory sample. Cut the test
portions by hand into small cubes with edges of 2 mm to 5 mm, if necessary. Place each test portion in a tared
clean aluminium tray of 15 mm depth and 60 mm diameter, or of similar shape, and weigh to the nearest 1 mg
(mass mq4). Place the trays containing the test portions in the oven, maintained at 105 °C £ 5 °C, for 1 h.
Remove the trays from the oven and allow to cool in a desiccator to room temperature. Reweigh to the
nearest 1 mg (mass m45).

©1S0O 2011 - All rights reserved
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6.4 Expression of results

6.4.1 Oven

6.4.1.1

method, procedure A

6.3.1.2.4), the volatile-matter content ws is given, as a percent mass fraction, by the formula:

w3 2(1—

mg XWI10

Jx100

m7 ><I’I’lg

When the test portion is taken from a homogenized test sample (see 6.3.1.1.2, 6.3.1.2.2 and

where

6.4.1.2
6.3.1.2.7), the

g
W4 = —

where
mg s th
mqq is th
6.4.2 Oven

The volatile-r]

m
Wwg = 1

where

e mass, in grams, of the test sample before homogenization;
e mass, in grams, of the test sample after homogenization;
e mass, in grams, of the test portion before drying;

e mass, in grams, of the test portion after drying.

Vhen the sample is in powder form or sticks to the roll surface (see 6.3.1.1.5, 6.3.1.2.
 volatile-matter content w, is given, as a percent mass fraction, by the formula:

| — 10 100
mg

e mass, in grams, of the test portion before drying;

e mass, in grams, of the test portion.aftéer drying.

method, procedure B

natter content wy is given{ as a percent mass fraction, by the formula:

M = "2 400

mq4

e mass;in grams, of the test portion before drying;

m12 ist

mass, in grams; of the test pnrﬁnn after r'Ir\J/ing

5 and

The test resu

It is the average of the results for the duplicate test portions.

7 Precision

See Annex C.

© 1S0O 2011 — All rights reserved
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8 Testreport
The test report shall include the following particulars:
a) all details necessary for full identification of the raw rubber tested;
b) test method:
1) areference to this part of ISO 248,

2) the method used (hot-mill method, procedure A, hot-mill method, procedure B, oven method,

—procedure A, or overrmethod; procedure B);

c) degtails of the test:

1) the number of test portions tested,

) details of any operation not specified in this part of ISO 248 or regarded as optional,

D)

Jd) any unusual features noted during the determination;
d) rgsults of the test;

e) the date of the test.

©1S0O 2011 - All rights reserved 7
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Annex A
(informative)

Selection of appropriate test method

A.1 Rubbers in the “R” group listed in ISO 1629

Table A.1 summarizes the applicability of the test methods specified in this part of ISO 248 for rubbers jn the
“R” group listed in ISO 1629.

Table A.1 — Rubbers and applicable test methods

Rubbers in the “R” group listed in ISO 1629

Natural rubber Synthetic rubber
With In powder | Possible to weigh before | Impossible to weigh before | In ppwder
Methdd homogenization form and after and after homogenization fqgrm
homogenization
Sheeted out Possible | Impossible Sticks to roll surface
to sheet | to sheétout
out
Hot mill | Progedure A N N Y N N N
Progedure B N N Y N N N
Oven Progedure A Y Y Y Y Y Y
Progedure B N N Y Y Y Y

Y: applicable.

wr

N: not applicabl

A.2 Other|rubbers which are not in the “R” group listed in ISO 1629

When the tegt method specified in this part of ISO 248 is used for rubbers other than those in the “R” group, it
will be necessary to demonstrate that the change in mass is due solely to loss of original volatile mattgr and
not to rubber|degradation. Table A.1 may be used to select the test method for the rubber under test.

8 © 1SO 2011 — All rights reserved
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Annex B
(normative)

Homogenization

B.1 Apparatus

B.1.1[ Roll mill, as specified in ISO 2393, for homogenizing test samples.

B.2 |Procedure

B.2.1[ Weigh the test sample specified for the test method concerned to the nearest 0,1 g and homogenize it
by palssing it ten times between the surfaces of the mill rolls with the nip set at'4,.3 mm + 0,15 mm and with the
surfage temperature of the rolls maintained at 70 °C + 5 °C.

B.2.2] In passes two to nine inclusive, roll up the test sample after passing it through the nip and present the
roll emdwise to the nip for the next pass. Return to the test samplesahy solid matter separating from it.

B.2.3| On the tenth pass, sheet the test sample, allow it to~¢ool in a desiccator and weigh it again to the
neargst 0,1 g.

©1S0O 2011 - All rights reserved 9
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Annex C
(informative)

Precision

C.1 General

The precisiorh calculations to provide repeatability and reproducibility values were performed in accorchance

with ISO/TR

C.2 Detail

C.21
of Malaysia.
were sent to
a) blended

b)

C.2.2 Fort

An in

unblendg

D272:1986. Consult this for precision concepts and nomenclature.

s of an ITP conducted in 1984

terlaboratory test programme (ITP) was organized in late 1984 by the Rubber Research In
['wo separate programmes were conducted, one in March and one in“July. Two types of m
bach laboratory:

samples of two rubbers “A” and “B”;
d (normal) samples of the same two materials “A” and “BZ.

oth the blended and the unblended samples, the test result was taken as the mean of

separate detg¢rminations.

C.23 The

C24 A“ty

on a scale of

pbven method, procedure A, was used.

13 laboratorigs in the programme for unblended samples.

C.3 Detail
C.31 Anll
hot-mill meth
C.3.2 Two

for both meth

C.3.3 The

method, prod

s of an ITP conducted in 2003

bd, procedure B; and eight laboratories for the oven method, procedure B.

samples of raw rubber, sample C (SBR 1500) and sample D (non-oil-extended BR), were
ods.

results given in Table C.3 for the oven method, procedure B, and in Table C.4 for the h

be 1”7 precision was measured in the ITP-"The time period for repeatability and reproducibilit
days. A total of 14 laboratories participated in the programme for blended samples and a total of

P was conducted-between April and May 2003 with the participation of seven laboratories f

edure R are Q\IQI"QHDFI values and nl\/n an estimate of the nrnmclnn of these test method

stitute
aterial

three

y was

or the

used

Dt-mill
Is, as

determined in the ITP for Iaboratorles performing duphcate analyses on two raw-rubber samples.

C.4 Precision results

The results of the 1984 ITP for the blended samples are given in Table C.1 and the results for the unblended
samples in Table C.2.

The results of the 2003 ITP for the oven method, procedure B, are given in Table C.3 and those for the hot-
mill method, procedure B, in Table C.4.

10
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