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National foreword

This Part of BS 7164 has been prepared under the direction of the Rubber
Standards Policy Committee and is identical with ISO 7269 : 1987 ‘Rubber -
Determination of free sulfur’, published by the International Organization for
Standardization (ISO).

BS 7164 rationalizes all the methods that deal with chemical analysis of raw,
compounded and vulcanized rubber, some of which have previously been
published in BS 903, BS 1673 and BS 5923. Relevant Parts of those standards will
be withdrawn or deleted by amendment, as appropriate, when superseded by
Parts and Sections of BS 7164.

This Part of BS 7164 supersedes section 1 of Part B7 of BS 903 : Parts B6 to B10 :
1958 which is deleted by amendment.

Cross-references

International standard Corresponding British Standard

ISO 383 : 1976 BS 572 : 1985 Specification for interchangeable conical
ground glass joints
(Technically equivalent)

The Technical Committee has reviewed the provisions of ISO 1382 : 1982 and
ISO 1407 : 1976, to which reference is made in the text, and has decided that
they are acceptable for use in conjunction with this British Standard. A related
British Standard to ISO 1382 is BS 3558 : 1980 ‘Glossary of rubber terms’. It is
envisaged that the revised edition of ISO 1407Y will be identical to BS 7164 :
Part 30,

Compliance with a British Standard does not of itself confer immunity from
legal obligations.
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INTERNATIONAL STANDARD

ISO 7269 : 1987 (E)

Rubber — Determination of free sulfur

0 Introduction

0.1 The free sulfur!! content of an unvulcanized rubber com-
pound should represent all the added, elemental, sulfur. As the
vulcanization proceeds and sulfur is gradually combined with
the rubber, the free sulfur content gradually decreases, so its
level in any particular product bears some relation to its state of
vulcanization, provided the formulation is known and the cor-
rect proportion of elemental sulfur (and other ingredients) has
been incorporated.

0.2 Vulcanizates containing higher proportions of free
sulphur than the rubber can dissolve are liable to bloom sulfur,
hence certain product specifications include a maximum figure
for free sulfur.

1 Scope and field of application

1.1 This International Standard specifies three methods for
the determination of free sulfur in vulcanized rubber : two ver-
sions of the copper spiral method, and the sodium sulfite
method.

1.2 The copper spiral methods are also applicable, subject to
the limitations described in clause 4, to unvulcanized com-
pounds.

NOTE — The annex gives a table listing the sulfur contribution, as a
percentage by mass, to these free sulfur methods for various commer-
cial accelerators.

The table is self-explanatory and is the work of the Tun Abdul Razak
Laboratory of the Malaysian Rubber Producers’ Research Association.

2 References

ISO 383, Laboratory glassware — Interchangeable conical
ground joints.

ISO 1382, Rubber — Vocabulary.

ISO 1407, Rubber — Determination of solvent extract.

1) 1SO 1382 gives the following definition for free sulfur :

sulfur, free : The uncombined sulfur in a rubber mix or vulcanizate.
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3 Principle
3.1 Copper spiral methods A and B

3.1.1 Method A

The free sulfur in a test portion is extracted with acetone as in
the determination of solvent extract, described in ISO 1407, ex-
cept that a spiral of clean copper gauze is placed in the flask
containing the acetone. The copper reacts with the extracted
sulfur, forming copper sulfide. When extraction is complete the
acetone solution is drawn off through a filter and discarded.
The acetone-insoluble copper and copper sulfide remaining in
the flask are treated with hydrochloric acid. The resulting
hydrogen sulfide is passed through cadmium acetate solution,
and the cadmium sulfide formed is determined iodometrically.

3.1.2 Method B

Rapid copper spiral method B is the same as copper spiral
method A except that the extraction time is reduced by using a
vapour jacketed Soxhlet of reduced capacity (6 cm3) to in-
crease the extraction temperature.

3.2 Sulfite method

The free sulfur in a test portion is reacted with aqueous sodium
sulfite and the sodium thiosulfate so formed is determined
iodometrically.

4 Limitations

4.1 The copper spiral methods generally determine elemental
sulfur only, although certain sulfur donating curatives, such as
thiuram disulfide and diamino sulfides can give rise to slightly
high results. In addition, the copper spiral methods are un-
suitable for unvulcanized compounds if the added elemental
sulfur is of the form insoluble in acetone, i.e. the so-called ““in-
soluble’” or amorphous sulfur. The total mass of free sulfur in
the test portion should be in the range 0,2 to 10 mg.
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