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Foreword

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

ISO 248-

1:2021(E)

Rubber, raw — Determination of volatile-matter content —

Part 1:
Hot-mill method and oven method

WARNING — Persons usnng thls document should be famlllar w1th normal laboratory practice.

This de
use. Itis the responsnblllty of the user to establlsh approprlate safety and health pra

IMPORTANT — Certain procedures specified in this document might involve
genefation of substances, or the generation of waste, that could constitute a local env
haza

afterjuse.

1

This
by ufg

Scope
document specifies two methods for the determination ofvolatile-matter content in
ing a hot mill or an oven.

Thes
of ru
natul
be ap
mass

e methods are applicable to the determination of ‘the volatile-matter content in tH
pbers listed in ISO 1629. These are rubbers havifig an unsaturated carbon chain,
al rubber and synthetic rubbers derived at least partly from di-olefins. These meth
plicable to other raw rubbers, but in these cases it is necessary to demonstrate that t
is due solely to loss of actual volatile mattérand not to rubber degradation.

The |
hand

jot-mill method is not applicable to natural rubber, to synthetic rubbers which are to
le on a hot mill or to synthetic rubbérs in powder or chip form.

The {

methiod, procedure A, is the reference method.

NOTH The applicability of each test method to various types of rubber is summarized in Annej

2 ormative references

The following decuments are referred to in the text in such a way that some or all of {
consfitutes réguirements of this document. For dated references, only the edition cited
undafed references, the latest edition of the referenced document (including any amendme

ated with its
ctices.

the use or
ironmental

d. Reference should be made to appropriate documentation on safe handling and disposal

raw rubbers

e “R” group
for example
pds can also
he change in

o difficult to

wo methods do not necessarily, give identical results. Therefore, in the case of dispiyte, the oven

LA

heir content
applies. For
nts) applies.

ures

ISO 11795, Rubber, raw natural and raw synthetic — Sampling and further preparative proced

ISO 2393, Rubber test mixes — Preparation, mixing and vulcanization — Equipment and proc

3 Terms and definitions

edures

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

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

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

IEC Electropedia: available at http://www.electropedia.org/
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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 actually weighted out for a single determination of the volatile-matter
content

4 Principle

4.1 Hot-mill method

A test porti¢n 1s sheeted out on a heated mill until all volatile matter is driven off. The Toss in|mass
during milling is calculated and expressed as volatile-matter content.

4.2 Ovenmethod

A test portidn is dried in an oven to constant mass. The loss in mass is calculated and expressed gs the
volatile-matfer content.

5 Hot-mjll method
5.1 General

5.1.1 Twolprocedures are specified, as follows.

— Hot-mill method, procedure A: a test sample is homegenized using a laboratory mill, and § test
portion from the homogenized test sample is dried té’constant mass using a hot mill.

— Hot-mill method, procedure B: a test portion is‘dried to constant mass using a hot mill.

NOTE Prppcedure B is a simplified method which does not include a homogenization process.

5.1.2 When the sample is flaky or becomes sticky on the hot mill, making weighing difficylt or
impossible, the oven method shall be-ised.

5.1.3 The pumber of test portiens shall be agreed between the interested parties.
5.2 Apparatus

5.2.1 Mixing mill, ¢emplying with the requirements of ISO 2393.

5.2.2 Balankee, capable of weighing to the nearest 0,1 g.

5.3 Procedure
5.3.1 Hot-mill method, procedure A

5.3.1.1 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
(masses my and m,, respectively). Cut the test portions needed for 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.

2 © IS0 2021 - All rights reserved
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5.3.1.3 Passaweighed test portion (mass ms), 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 not
decrease by more than 0,1 g between successive weighings (final mass m,). Before each weighing, allow
the test portion to cool to room temperature in a desiccator.

5.3.2

Hot-mill method, procedure B

5.3.2
(mas

5.3.2
ISO 2
throy
mate
rewe

5.3.2,

than
porti

meg).

NOTH
5.4

5.4.1]
The ¥

=

whern

L1 Take a test portion of about 250 g from the laboratory sample and weigh to-the 1
5 M;).

L2 Adjust the clearance of the mill roll to 0,25 mm #* 0,05 mm, using lead strips as

gh the mill for 4 min. Do not allow the test portion to band and take’ care to preve
Fial. Weigh to the nearest 0,1 g, followed by passing through the mill for an addition
gh.

0,1 g, the test portion is considered to be well dried. If it\is not well dried, continue pas
bn through the rolls for an additional 2 min until thexmass difference is less than 0,1

Cooling in a desiccator before weighing is déesirable.
Expression of results

Hot-mill method, proceduré A

olatile-matter content w, isigiven, as a percent mass fraction, by Formula (1):

m, X m
=] 1-—2—24 | x100
my X mg
e
n;  is thigymass, in grams, of the test sample before homogenization;

1, « 1§the mass, in grams, of the test sample after homogenization;

nearest 0,1 g

specified in

393. Maintain the surface temperature of the rolls at 105 °C + 5 °C. Pass the test portizﬁl repeatedly

any loss of
al 2 min and

3 Ifthe difference in mass of the test portion before arfd’after it is passed through thg rolls is less

sing the test
b (final mass

)

+thao
I LY

1q
L3¢3 TS TIic

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

5.4.2

Hot-mill method, procedure B

The volatile-matter content w, is given, as a percent mass fraction, by Formula (2):

me — M
wy =—>——2x100
Mg
where
© IS0 2021 - All rights reserved
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ms s

meg s

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

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

6 Oven method

6.1 General

6.1.1 Two

procedures are specified, as follows.

— Oven mé
taken f1
powder
dried, wj

— Oven mq¢
taken fT|
form or
outthed
requirey

6.1.2 The

6.2 Appa

6.2.1 Oven, ventilated, preferably air-circulating type,apable of being maintained at 105 °C * 3
6.2.2 Balance, capable of weighing to the nearest 9,1 mg.

6.2.3 Mixing mill, complying with the requirements of ISO 2393.

6.3 Proce
6.3.1 Ove
6.3.1.1 N4

6.3.1.1.1 1
homogenize
(masses m,,

ethod, procedure A: a test sample is homogenized using a laboratory mill, and a test pgd
om the homogenized test sample is dried in an oven to constant mass. If the sampld
form or impossible to weigh before and after homogenization, a test sample shall simy
ithout carrying out the homogenizing process.

ethod, procedure B: a test sample is sheeted out using a laboratory mill)then a test pd
pm the sheeted test sample is dried in an oven to constant mass. If the)sample is in pg
is difficult to pass through the mill, the test portion shall simply be<dried, without car

homogenization.

humber of test portions shall be agreed between the interested parties.

fatus

dure
h method, procedureA
tural rubber

ake a testsample of about 250 g from the laboratory sample in accordance with ISO 179

rtion
is in
ly be

rtion
wder

rying

heeting process. This procedure is only applicable to synthetic rubbers since natural ryibber

C.

5 and

it in gecordance with Annex B. Weigh to the nearest 0,1 g before and after homogeniz

test pieces fd

hnd mg, respectively). Allow to cool to room temperature before the final weighing. C

ation
it the

6.3.1.1.2 Take a test portion of about 10 g from the homogenized test sample and weigh it to the
nearest 1 mg (mass my).

6.3.1.1.3 Pass the test portion twice through the mill with the rolls at room temperature 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 in the oven, maintained at 105 °C = 3 °C at least for 3 % h, with the
ventilators open and with the air-circulating fan, if fitted, switched on. Arrange the test piece 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 mass m).

4
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6.3.1.1.5 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, which has been weighed to the nearest 1 mg (mass m,) to
facilitate weighing. Weigh the test portion including the watch-glass/tray to the nearest 1 mg (mass m).
Dry the test sample in accordance with 6.3.1.1.4 and weigh the tray including dried test portion to the
nearest 1 mg (final mass m,).

6.3.1.2 Synthetic rubber

6.3.1.2.1 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
hysical tests

h sapization koo ccac 33 d g
om@genization-{asses—+rand

from|the homogenized test sample, if necessary.

thao tact nmortion £ bt oal S0 d
eSSt P OO TOT—tneHIIE arottr

6.3.1
nears

2.2 Take a test portion of about 10 g from the homogenized test sample and we
st 1 mg (mass myg).

igh it to the

6.3.1
with

6.3.1
samp
watc]

6.3.1
and

possipble surface area to the hot air. Allow to cool #o*room temperature in a desiccator and

nears
than

6.3.1
sticks
small
tray, \
inclu
6.3.1]

6.3.1
clean|
facilif
Dry t
nearq

2.3 Pass the test portion twice through the mill with the rolls' tempgeyature set at 70
h mill opening which will produce a sheet of less than 2 mm thicknéss.

2.4 When sheeting is impossible, take a test portion of about 10 g from the homd
le and cut it by hand into small cubes with edges of 2 mm/to 5 mm. Place the cube
1-glass or a clean aluminium tray, to facilitate weighing..Weigh to the nearest 1 mg (ma

2.5 Dry the test portion for 1 h in the oven, maintained at 105 °C * 3 °C, with the ven

st 1 mg. Repeat the heating for further 30\min periods until the mass does not decrg
1 mg between successive weighing (finalimass m).

2.6 Ifitis difficult to weigh thetest portion before and after a homogenization proce
to roll surfaces, take a test portion of about 10 g from the laboratory sample and cut it
cubes with edges of 2 mm«ta"5 mm. Place the cubes on a clean watch-glass or a clea
vhich has been weighed ta the nearest 1 mg (mass my), to facilitate weighing. Weigh thg
ling the watch-glass/tray’to the nearest 1 mg (mass my,). Dry the test sample in accq
2.5 and weigh to the nearest 1 mg (final mass m;,).

2.7 If the sample is in powder form, take a test portion of about 10 g at random and
watch-glassor a clean aluminium tray, which has been weighed to the nearest 1 mg
ate weighing. Weigh the test portion including the watch-glass/tray to the nearest 1 mg
he testssample in accordance with 6.3.1.2.5 and weigh the tray including dried test p
st X mg (final mass m,).

PC+5°Cand

genized test
s on a clean
bS Myg).

tilators open

yith the air-circulating fan, if fitted, switched on, Arrange the test portion so as to present the largest

weigh to the
ase by more

ss because it
by hand into
h aluminium
test portion
rdance with

placeitona
mass mg) to
(mass my4).
brtion to the

6.3.2

Oven method, procedure B

6.3.2.1 Take a test sample of about 250 g and pass it through the mill with the surface temperature of
the rolls adjusted to about 30 °C and the roll clearance to 0,25 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
my3). Dry the test portions in accordance with 6.3.1.2.5. Remove the test portions from the oven and cool
to room temperature in a desiccator. Reweigh to the nearest 10 mg (mass my).

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 clean aluminium tray of 15 mm depth and 60 mm diameter, or of similar shape, which has been
weighed (mass m,), and weigh the tray including test portion to the nearest 1 mg (mass mys). Dry the

© IS0 2021 - All rights reserved 5
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trays containing the test portions in accordance with 6.3.1.2.5. Remove the trays from the oven and allow
to cool in a desiccator to room temperature. Reweigh the tray including dried test portion to the nearest
1 mg (mass myg).

6.4 Expression of results

6.4.1 Oven method, procedure A

6.4.1.1 When the test portion is taken from a homogenized test sample (see 6.3.1.1.1, 6.3.1.1.2,
6.3.1.1.4, 6.3.1.2.1, 6.3.1.2.2 and 6.3.1.2.5), the volatile-matter content wy is given, as a percent mass

fraction, by Formula (37:

Mo X M
w3:[1-—u]x100 (3)
m7X mg

where

m,  is|the mass, in grams, of the test sample before homogenization;
mg  is|the mass, in grams, of the test sample after homogenization;
mq  is|the mass, in grams, of the test portion before drying;

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

6.4.1.2 W]Len the sample is in powder form or sticky to\thre roll surface (see 6.3.1.1.5, 6.3.1.2.¢ and

6.3.1.2.7), the volatile-matter content w, is given, as a pexeent mass fraction, by Formula (4):
myl — m
wy =—f—12%100 (4)
my; — My

m, is|the mass, in grams, of thé.aluminium tray;
my, is|the mass, in grams,.6f the test portion and the aluminium tray before drying;

my, is|the mass, in grams, of the test portion and the aluminium tray after drying.
6.4.2 Oven method, procedure B

6.4.2.1 When«he test portion is taken from a sheeted test sample (see 6.3.2.1), the volatile-matter
content ws i$ given, as a percent mass fraction, by Formula (5):

Mmyz — m
We =13 714 100 (5)
my3

where

my3 isthe mass, in grams, of the test portion before drying;

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

6 © IS0 2021 - All rights reserved
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6.4.2.2 When the sample is in powder form or sticky to the roll surface (see 6.3.2.2), the volatile-matter
content wy is given, as a percent mass fraction, by Formula (6):

M5~ ™6 100

W6 =
mys — my
where
m is the mass, in grams, of the aluminium tray;

7

See Annex C.

8

The test report shall include the following particulars:

a)
b)

d)

mys  isthe mass, in grams, of the test portion and the aluminium tray before drying;

My  is the mass, in grams, of the test portion and the aluminium tray after drying.

Precision

Test report

qll details necessary for full identification of the raw rubber tested;
test method:
1) areference to this document, i.e. ISO 248-1:2021;

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

details of the test:

1) the number of test portions tested;

2) details of any operatiop-hot specified in this document or regarded as optional;
3) any unusual features noted during the determination;

results of the test;

he date of the'test.

(o

(6)

ven method,

© IS0 2021 - All rights reserved
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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 sumnmarizes the applicability of the test methods specified in this document for rubbers+jn the
“R” group ligted in ISO 1629.

Table A.1 — Rubbers and applicable test method

Rubbers in the “R” group listed in ISO 1629
Natural rubber Synthetic rubber
With In pow- Possible to weigh Impa@ssible to weigh In gow-
Methbd homogenization | der form before and after before and after der form
homogenization homogenization
Sheeted out Possible | Impossible |+ Sticks to roll surface
to sheet |[to sheetout
out
Hot mill|Profedure A N N Y N N N
Profedure B N N Y N N N
Oven |Profedure A Y Y Y Y Y Y
Profedure B N N Y Y Y Y
Y: applicable.
N: not applicable.

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

When the test method specifiedinrthis document is used for rubbers other than those in the “R” group,
it will be ngcessary to demonstrate that the change in mass is due solely to loss of original vdlatile
matter and not to rubber degradation. Table A.1 may be used to select the test method for the ryibber
under test.

8 © IS0 2021 - All rights reserved
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B.1

ISO 248
Annex B
(normative)

Homogenization

Apparatus

-1:2021(E)

B.1.1

B.2

B.2.1

Weig
timeq
temp|
be he

In se
to thq

On th
01g.

NOTH
to be

B.2.2

Weig
10 ti
surfal

In se
endw

On th
01g.

Roll mill, as specified in ISO 2393, for homogenizing test sample.

Procedure

Natural rubber

h 250 g £ 5 g of the laboratory sample to the nearest 0,1 g and homogenize it by p

erature of the rolls maintained at room temperature. The water passing through the r
ated.

rond to fifth passes, roll-up the rubber after passing itithrough the nip and present the
e nip for the next pass. Return to the rubber any selid matter separating from it.

e sixth pass, sheet the test sample, allow it to-¢ool in a desiccator and weigh it again t

A laboratory sample for homogenizing which is larger than 250 g is acceptable dependin
rarried.

Synthetic rubber

h a test sample as specified for each test method to the nearest 0,1 g and homogenize
mes between the surfaces of the mill rolls with the nip set at 1,3 mm * 0,15 mm 4
ce temperature of therolls maintained at 70 °C + 5 °C.

cond to ninth passes, roll-up the test sample after passing it through the nip and pr¢
ise to the nip)for the next pass. Return to the test sample any solid matter separating

e tenth Pass, sheet the test sample, allow it to cool in a desiccator, and weigh it again t

assing it six

between the surfaces of the mill rolls with the nip set at 1,69, mm + 0,17 mm and with the surface

plls shall not

roll endwise

the nearest

g on the tests

it by passing
nd with the

sent the roll
from it.

the nearest

© ISO

2021 - All rights reserved
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C.1 Gene

Annex C
(informative)

Precision

ral

The precisiag
with ISO/TH

n calculations to express repeatability and reproducibility were performed in accore
2 9272, for the ITP conducted in 2003, and in accordance with ISO 19983, fen ‘th

conducted ip 2020. ISO/TR 9272 and ISO 19983 provide precision concepts and nomenclatirre. Fg

general prod

C.2 Detai

C2.1 Ani
July 2020. T
laboratory:

a) blended

edure for using precision results, see ISO 19983.
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