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THrs BrITISH STANDARD, having been approved by the
Rubber Industry Standards Committee and endorsed by the
Chairman of the Chemical Divisional Council, was published
under the authority of the General Council on 20th July,
1964.

First published June, 1940.
First revision October, 1950,
First published as Part B14 July, 1964,

The Institution desires to call attention to the fact that this
British Standard does not purport to include all the necessary -
provisions of a contract.

In order to keep abreast of progress in the industries
concerned, British Standards are subject to periodical review.
Suggestions for improvements will be recorded and ir. due
course brought to the notice of the committees charged with
the revision of the standards to which they refer.

A complete list of British Standards, numbering over 4000,
indexed and cross-indexed for reference, together with an
abstract of each standard, will be found in the Institution's
Yearbook.

This standard makes reference to the following British
Standards:

B.S. 148, Insulating oil for transformers and switchgear.
B.S. 410, Test sieves.
B.S. 1752, Laboratory sintered or fritted filters.

British Standards are revised, when necessary, by the issue cither
of amendment slips or of revised. editions. It is importan: that
users of British Standards should ascertain that they are in
possession of the latest amendments or editions.

The following B.S.I. references relate to the work on this standard:
Committee references, RUC/10 and RUC/10/5
Draft for comment D63/5428 o
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CO-OPERATING ORGANIZATIONS

The Rubber Industry Standards Cominittes, under
whose supervision this British Standard was prepared,
consists of representatives from the following Govern-
ment department and scientific and industrial organiza-
tions:

*Federation of British Rubber and Allicd Manufacturers

*Institution of the Rubber Industry

*Ministry of Aviation
Natural Rubber Bureau

*Natural Rubber Producers’ Research Association

*Rubber and Plastics Research Association of Great Britain
Rubber Growers’ Association

*Society of Motor Manufacturers and Traders Ltd.

The Government department and scientific and indus-
trial organizations marked with an asterisk in the
above list, together with the following, were directly
represented on the committee entrusted with the pre- .
paration of this British Standard:

Association of British Chemical Manufacturers
British Chemical Plant Manufacturers’ Association
British Railways Board
British Rubber and Resin Adhesive Manufacturers’ Association
Cable Makers® Association )
Electrical Research Association

. Institution of Chemical Engineers

Institution of Mechanical Engineers

Institution of Municipal Engineers

Institution of Water Engineers

Ministry of Defence, Air Force Department

Ministry of Defence, Army Department

Ministry of Defence, Navy Department

Ministry of Housing and Local Government

National College of Rubber Technology:

Post Office

Royal Institute of Chemistry

Rubber Trade Association of London

Society for Analytical Chemistry
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BRITISH STANDARD '
METHODS OF TESTING
VULCANIZED RUBBER

Part B14. Determination of Carbon Black

FOREWORD

“'This British Standard Method has been prepared under the authority of the

Rubber Industry Standards Committee, and replaces Part 7 of B.S. 903 : 1950.

In the revision of B.S, 903 the methods are being published as separate parts,
and chemical methods are distinguished by the letter B,

SECTION 1. INTRODUCTION

The method of determining carbon black in natural rubber vulcanizates which
has appeared in previous editions of B.S, 903 has been used satisfactorily with
natural rubber over many years, but it is not applicable to rubbers more resistant
to acid degradation. The method given in Section Two included here is thought
to be of more general application. It is, therefore, recommended as a general
method to supersede the older method of acid degradation even for natural
rubber vulcanizates. However, until experience with the new method is more
widespread, the older method has been included in Section Four, tut its applica-
tion is normally limited to natural rubber. -

The second method, given in Section Three, depends on clzan pyrolysis of
the polymer component of the vulcanizate and is generally applicable only to
hydrocarbon rubbers, although acrylate rubbers also pyrolyse without car-
bonizing, It is included here because it can conveniently be run as part of a
general method in which the rubber as well as carbon black is to be determined
provided calcium carbonate is absent. If determinations of both polymer and
carbon black are required then the preferred method is the pyrolysis method

viding that the polymer pyrolyses substantlally without carbonization,

All three methods are semi-micro in scale and in framing them it has been
assumed that the analyst is familiar with the techniques of semi-micro analysis.

SECTION 2. DISSOLUTION METHOD

2.1. Summary of method, The rubber is degraded with f-butyl hydroperoxide in
p-dichlorobenzene adding, in the case of acrylonitrile copolymers, a few millilitres
of nitrobenzene to hasten the process. Mineral oil.is-added to prevent the
liberated carbon black from adhering to the glass vessels. After the polymer
has decomposed the solution is diluted with a suitable solvent depending on
the nature of the polymer, The insoluble material is collected on a kieselguhr
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filter pad prepared in a filter tube, and treated with nitric acid to remove soluble
inorganic substances and partly degraded polymer. After heating in nitrogen at
about 340°C to remove most of the substances absorbed on the black, the filter
tube is ceoled and weighed,

If acid insoluble silicates are absent the carbon black is burnt off in a muffle
furnace and the filter tube is weighed again to give the amount of carbon black
by difference,

If acid insoluble silicates are present the filter tube is heated agam under
nitrogen but at a temperature of 800-900°C and the liberated water is welghcd
after absorptlon in magnesium perchlorate, The small amount of water in the
kleselguhr is also corrected for by a blank detetmination. Finally the carbon
black is burnt off in a muffle furnace and the filter tube weighed again to give
the total loss by difference. A correction in respect of the water content of the
silicates and kieselguhr is applied and thus the carbon black content is obtained.

2.2. Reagents. All reagents shall be of recogmzed analytical reagent quahty
unless otherwise specified.

p-Dichlorobenzene
Nitrobenzene ]
t-Butyl hydroperoxide
Mineral oil in accordance with B.S, 148*
Diluting solvent:
Acetone for acrylate rubber

Benzene for polyiéoprene (natural or synthetic), polybutadiene,
styrene butadiene rubber, acrylomtnle butadiene rubber  or poly-
chloroprene

Light petroleum, boiling range 40-60°C, for butyl rubber

~ Kieselguhr
Silica wool
Nitric acid, dilute: 3 vol concentrated nitric acid (d = 1-42) diluted with
1 vol water

Acetone

Nitrogen, dry and free from oxygent

. Magnesium perchlorate, retained on a 710 micron B.S. test sicve and
passing a 1200 xmcron B.S. test sxevei (14-22 mesh).

*. B.S, 148, ¢Insulating oil for transformers and switchgear’. ‘ DIALA B ' marketed by
Shell Refining and Marketing Ltd. has been shown to be satisfactory.

1 Nitrogen sold commercnally as free from oxygen may requ:re further purification,

1 B.S. 410, ¢ Test sieves "
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