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British Standard Methods of testing
Plastics

Part 4, Chemical properties

Method 452B. Determination of carbon black content

of polyolefin compound

Méthodes d'essai des matiéres plastiques
Partie 4. Caractéristiques chimiques

Méthode 452B. Détermination de la teneur en noir de fumée des compositions polyoléfines

Pritfverfahren fur Kunststoffe
Teil 4, Chemische Eigenschaften

Verfahren 452B. Bestimmung der Russgehalt von Polyolefinverbindungen

IMPORTANT NOTE, Before reading this method, it is essential to read the foreword, general introduction and instructions to BS 2782,

issued separately.

0. Introduction

This method is for determining the percentage of carbon
black in a polyolefin compound. It is technically similar to
method 405A of BS 2782 : 1970, which is being with-
drawn.

Warning note. This method does not necessarily detail all
the precautions necessary to meet the requirements of the
Health and Safety at Work etc. Act 1974,

Attention should be paid to any necessary safety
precautions, and the method should only be operated by
trained personnel,

1. Scope

This method describes a procedure for determining the
percentage of carbon black in a polyolefin compound.

2. Principle

The material is heated at 500 °C in a stream of nitrogen in
a combustion tube to remove the polyolefins. The residue
is cooled, weighed and then ashed by heating slowly to
850 °C in a muffle furnace. The ash is then cooled and
weighed.

Substances that are not volatilized whilst heating in the
stream of nitrogen but are then removed by the ashing
procedure are reported as carbon black.

3. Reagent
The following reagent is required.
3.1 Supply of nitrogen, free from oxygen.

4. Apparatus
The following apparatus is required.

4.1 Combustion boat, minimum dimensions of length
75 mm, width 9 mm and height 8 mm.
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4.2 Combustion tube of borosilicate glass, of internal
diameter approximately 30 mm and length 400 + 50 mm.

4.3 Means of measuring and controlling a rate of flow of
nitrogen of 1.7 + 0.3 litres/min.

4.4 Means of measuring temperature in the range 300 °C
to 550 °C, e.g. a suitable thermometer or pyrometer
indicator,

4.5 Cold traps (2}, containing trichloroethylene {(optional
requirement}.

WARNING. Trichloroethylene is toxic and adequate ventilation
should be provided.

4.6 Furnace, to accommodate the combustion tube and
capable of being controlled manually or automatically

at temperatures within the ranges 325 + 25 °C and

500 + 50 °C and preferably fitted with a pyrometer
indicator.

4.7 Muffle furnace, gas or electric heated and capable of
being controlled at a temperature of 850 + 50 °C.

b. Procedure

Heat the combustion boat to red heat and allow it to cool
in a desiccator for at least 30 min. Weigh the boat to the
nearest 0.0001 g. Place a sample of the polyolefin, of mass
1.0+ 0.1 g, in the boat and weigh the whole to the nearest
0.0001 g. Place the boat and its contents in the middle of
the combustion tube and insert at one end a stopper
containing an inlet tube for the nitrogen and, if required, a
thermometer (i.e. if the furnace is not provided with a
pyrometer indicator). The end of the thermometer, if used,
shall touch the boat.

Pass nitrogen through the combustion tube at a rate of

1.7 £ 0.3 litres/min and maintain this flow rate during the
heating period. Place the combustion tube in the furnace
and either arrange the outlet from the combustion tube to
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lead to the outside atmosphere, or connect the outlet of
the tube to two cold traps placed in series, both containing
trichloroethylene. If the traps are used, cool the first with
solid carbon dioxide and arrange the outlet of the second
so that it leads to a fume hood or to the outside
atmosphere,

Heat the furnace so as to attain a temperature of

325 25 °C after about 10 min, of about 450 °C after a
further 10 min and of 500 * B0 °C after a third 10 min
period. Maintain this temperature for 10 min and then
disconnect the outlet tube from the cold traps {if used),
withdraw the combustion tube from the furnace and allow
it to cool for 5 min. Maintain the flow of nitrogen whilst
carrying out this procedure. Remove the boat from the
combustion tube through the nitrogen inlet end, allow it
to cool in a desiccator for 20 min to 30 min and reweigh it
to the nearest 0.0001 g.

NOTE. Befors carrying out a further determinatian, allow the
temperature of the furnace to fall to 300 °C or below.

Adjust the temperature of the muffle furnace to

850 * 650 °C, place the boat in the opening of the furnace
{the temperature in this area should be of the order of
300 °C to 400 °C) and then move it gently by stages, into
the interior of the furnace.

NOTE. 1t is necessary to carry out the ashing siowly so that particles
of ash are not carried off with the volatile matter,
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Heat for 10 min at 850 = 50 °C. Remove the boat from the .
furnace, allow it to cool in a desiccator and reweigh it to

the nearest 0.0001 g.

6. Calculation and expression of results
Calculate the carbon black content as a percentage from the
formula:
M —mM2 100
ms
where
m; 1s the mass of the residue after heating in the
combustion tube (in g)

m, is the mass of the ash after heating in the muffle
furnace {in g)
ms is the mass of the sample taken (in g)

7. Test report
The test report shall include the following particulars.

{a) A complete identification of the material tested,
including type, source, manufacturer’s code number,
previous history, etc.

(b) A referencge to this British Standard method,

i.e. BS 2782 : Method 4528B.

(c) The percentage carbon black content of the material.
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