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British Standard Methods for
Chemical analysis of rubber

Part 3. Determination of volatile matter content of raw rubbers

Méthodes d'analyse chimique du caoutchouc

Partie 3. Détermination de la teneur en matiéres volatiles des caoutchoucs bruts

Verfahren der chemischen Analyse von Kautschuk

Teil 3. Bestimmung des Gehalts an fliichtigen Bestandteilen von Rohkautschuken

Foreword

This Part of BS 5923 has been prepared under the direction
of the Rubber Standards Committee.

In the past, methods for the chemical analysis of different
types of rubber were published, as appropriate, in the

‘B series’ of BS 903 and in BS 1673. However, in many
cases the methods for the various types of material are
very similar, In the work of Technical Committee 45,
Rubber and rubber products, of the International
Organization for Standardization (1SQ), this has led to the
preparation of international standards for methods for the
chemical analysis of rubber of general applicability; in order
to facilitate the adoption of these as British Standards and
to simplify the general presentation of methods for the
chemical analysis of rubber, it has been decided to publish
this new British Standard. As further Parts of BS 5923

are published, they will replace any corresponding
methods in BS 803 and BS 1673, so that the BS 903

‘B series’ and the appropriate parts of BS 1673 will
eventually be withdrawn completely.

The following methods given in BS 1673 are superseded
by this Part of this standard:

Part 2 : 1967 ‘Chemical analysis of raw natural rubber’:
Method 2.2 (corresponding to the oven
method in this Part);

Part 5/5.2-4 : 1964 ‘Analysis of styrene butadiene
copolymers (SBR)’ : Section 5.2
{corresponding to the hot-mill method
in this Part);

British Standards Institution

Part 7 : 1969 ‘Chemical analysis of acrylonitrile-buta-
; diene rubber (NBR)’ : Method 7.3

“{corresponding to the hot-mill method

in this Part);

‘Chemigal analysis of chloroprene -

rubber’ : Method 8.3 {corresponding

to the hot-mill method in this Part);

‘Chemical analysis of butadiene rubber” :

Section 9.3 {corresponding to the

hot-mill method in this Part).

Method 8.4 of BS 1673 : Part 8 has been superseded by

BS 5923 : Part 1 and BS 1673 : Part 8 is now withdrawn. -

This Part of this standard is based on 1SO 248-1979.
The principal differences, other than those of a purely
editorial nature, are:

(a) a variation in the preparation of test portions has
been introduced in the oven method to allow for
rubbers supplied in powdered or chip form;

(b) the instructions for preparing pieces and test
portions for the oven method (6.2) have been clarified;
(c) a variation in the oven method, to test for
extraneous volatile hydrocarbon oils by maintaining

. the oven temperature at 160 °C, has been omitted.

These changes have been proposed by the United Kingdom
as amendments to the 1SO text.

Part 8 : 1970

Part9: 1973
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1. Scope o

This British Standard specifies two methods, a hot-mill
method and an oven method, for the determination of
moisture and other volatile matter content in raw rubbers.
These methods are suitable for the determination of the
volatile matter content in the ‘R’* group of rubbers listed
in BS 3602 : Part 3. They may also be used for other
rubbers, but in these cases it is necessary to prove that the
change in mass is due solely to loss of original volatile
matter and not to rubber degradation,

The hot-mill method is not applicable to natural and
synthetic isoprene rubbers, to rubbers too difficult to
handle on a hot mill {see clause 4} or to rubbers in
powdeted or chip form.

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3. Principle

3.1 Hot-mill method. Sheeting out of a test portion on a
heated mill until all the volatile matter is driven off.
Calculation of the loss in mass during milling and
expression as volatile matter content.

3.2 Oven method, Homogenization of a piece in accordance

with BS 1673 : Part 1, using a laboratory mill, and sheeting
out, or comminution by hand, of a test portion taken from
the piece; or, if the rubber is in powdered or chip form,
taking a test portion directly from the lot. Drying in an
oven to constant mass. Calculation of the volatile matter
content as the mass lost during drying, together with the
mass lost during any homogenization of the piece.

4. Choice of method for synthetic rubbers

The methods described in clauses 5 and 6 do not necessarily

give identical results. In case of dispute, the oven method
shall be the reference method.

If the rubber is flaky or becomes sticky on a hot mill roll,
making weighing difficult or impossible, the oven method
shall be used.

5. Hot-mill method
5.1 Apparatus. The following apparatus is required.

5.1.1 Mixing mill, complying with the requirements
of BS 1674.

5.2 Procedure. Weigh, to the nearest 0.1 g, a test portion
of at least 250 g from a piece prepared in accordance with
BS 1673 : Part 1.

Adjust the clearance of the mill rolls to 0.25 + 0.06 mm,
using lead strips as specified in BS 1674. Maintain the
surface temperature of the rolls at 100+ 5 °c.

Pass the test portion repeatedly through the mill (5.1.1)
for 4 min. Do not allow the test portion to band and take
care to prevent any loss of rubber. Weigh the test portion
to the nearest 0.1 g. Pass the test portion through the mill
for an additional 2 min and re-weigh. 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
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until the mass does not decrease by more than 0.1 g in
successive weighings. Before each weighing, allow the
rubber to cool to room temperature in a desiccator.

5.3 Expression of results. The volatile matter content is
given, as a percentage by mass, by the formula
my-m
—X "2 x 100
mi
where

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

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

6. Oven method
6.1 Apparatus. The following apparatus is required.

6.1.1 Oven, ventilated, preferably of the air-circulating
type, capable of being controlled at 100 £ 5 °C.

6.2 Procedure
6.2.1 Natural rubber

6.2.1.1 General. If the rubber is in bale or sheet form,
follow the procedure specified in 6.2.1.2. If the rubber
is in powdered or chip form, follow the procedure
specified in 6.2.1.3.

6.2.1.2 Bale or sheet form. Select a piece of about 600 g
and homogenize it in accordance with the procedure
described in BS 1673 : Part 1. Weigh the piece to the
nearest 0.1 g before and after this homogenization

{m3 and my, respectively). Allow to cool to room
temperature before the final weighing.

Select a test portion of about 10 g from the homogenized
piece and weigh it to the nearest 0.1 mg (ms).

With the mill set at 70 £ 5 °C and with a mill opening
that will produce a sheet of less than 2 mm thickness,
pass the test portion twice between the rolls.

6.2.1.3 Powdered or chip form. Select a test portion of
about 10 g taken at random from the lot. If the rubber
is in the form of large chips, cut the chips by hand so
that no edges are longer than approximately 2 mm.
Place the test portion on a watch-glass or aluminium
tray to facilitate weighing, and determine its mass to the
nearest 0.1 mg (ms).

6.2.2 Synthetic rubber

6.2.2.1 General. If the rubber is in bale or sheet form,
follow the procedure specified in 6.2.2.2. If the rubber is
in powdered or chip form, follow the procedure
specified in 6.2.2.3.

6.2.2.2 Bale or sheet form. Select a piece of about 250 g
and homogenize it in accordance with the procedure for
natural rubber described in BS 1673 : Part 1. Weigh the
piece to the nearest 0.1 g before and after this homo-
genization {m3 and m,, respectively). Allow to cool to
room temperature before the final weighing.

Select a test portion of about 10 g from the homogenized
piece and weigh it to the nearest 0.1 mg {ms).

With the mill set at 70 = 5 °C and with a mill opening
that will produce a sheet of less than 2 mm thickness,
pass the test portion twice between the rolls.
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