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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
ical standardization.
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Rubber compounding ingredients — Carbon black —
Determination of sulfur content
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This document specifies two methods for the determination of the total sulfur in all types of carbon

black
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ethod A, using a combustion furnace;
ethod B, using an automatic analyser.

respect to safety aspects and test precision, it is preferable to use automatic systen
refore the preferred method. Classical chemical analysis (Method @&) is acceptable

equipment is not available.
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4 Method A:Combustion furnace

4.1

Principle

hs. Method B
if automatic

their content
applies. For
ents) applies.

in automatic

1d [EC maintain terminolggy databases for use in standardization at the following addresses:

A weighed test portion of dried carbon black 1S heated at a temperature of I 425 °Cin a
furnace in a stream of oxygen. The sulfur compounds evolved from the test portion are collected in
a titrating flask containing hydrochloric acid solution. These compounds are titrated with standard
volumetric potassium iodate-potassium iodide solution. The percentage of sulfur is calculated.

4.2

Reagents

combustion

During the analysis, use only reagents of recognized analytical grade and only distilled water or water
of equivalent purity.

4.2.1

Hydrochloric acid.

Mix 2 volumes of concentrated hydrochloric acid (p,, 1,19 g/ml; CAS 7647-01-0) with 13 volumes of
water; CAS 7732-18-5.
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4.2.2 Potassium iodate-potassium iodide, standard volumetric solution.

Dissolve 1,112 5 g of potassium iodate (KIO5; CAS 7758-05-6), 100 g of potassium iodide (KI; CAS 7681-
11-0) and 5 g of potassium hydroxide (CAS 1310-58-3) in approximately 500 ml of water. Dilute to 1 1 in
a volumetric flask.

The solution shall be stored in a brown or green glass bottle. It is advisable to prepare a fresh solution
every 30 days.

4.2.3 Starch, indicator solution.

Dissolve 2,5 gof starch ((‘AQ Qnﬂ':-')':-Q) and S mg of mnw‘nry(”) iodide (Hglé; CAS 7774-70-(\) in1l]of
water.

4.2.4 Oxygen.

A supply of dxygen (CAS 7782-44-7), such as from commercial cylinders, of adequate purity (freq from
sulfur compgunds).

4.3 Apparnatus

Ordinary laboratory apparatus and the following.
4.3.1 Combustion furnace, suitable for use at a temperature of 1,425 °C + 25 °C.
4.3.2 Combustion tube, about 75 cm in length, with one end tapered.

4.3.3 Combpustion boats, either of fused aluminium-oxide (alundum) or of porcelain.

All new comlpustion boats shall be fired for 1 h at.1.425 °C + 25 °C prior to use.
4.3.4 Prespure regulator and flowmeter.

4.3.5 Oxygen purification train, consisting of a gas-washing bottle containing concentrated sylfuric
acid (H,S0y,|0,0 1,84 g/ml; CAS 7664-93-9) and a water-absorbing bottle filled with a mixture of soda
asbestos and anhydrous calcium sulfate (CAS 7778-18-9) that has been saturated with carbon dloxide
(CAS 124-38}9).

4.3.6 Gas-fispersion-tube, coarse-fritted glass.

4.3.7 Titratingflasks, about 500 ml capacity.

e—ef—tither

4.3.8 Rubbei—stepper—equipped-withahigh-temperaturehea
metal or a refractory material.

4.3.9 Oven, preferably gravity convection type, capable of being controlled at 105 °C * 2 °C.
4.4 Procedure

4.4.1 Dry an adequate amount of carbon black for 1 h in the oven (4.3.9), controlled at 105 °C * 2 °C.
Weigh, to the nearest 1 mg, about 1 g of the dried sample and transfer to a combustion boat (4.3.3).

4.4.2 Fill a titrating flask (4.3.7) one-third full with the hydrochloric acid solution (4.2.1). Add 2 ml of
the starch indicator solution (4.2.3) and, while agitating the solution, add just enough of the potassium
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