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Foreword

This British Standard is Part 11 of a series issued under the
same number, BS 1016, dealing with methods for the
analysis and testing of coal and coke; the other Parts are as
follows.

Part 1 Total moisture of coal

Part 2 Total moisture of coke

Part 3 Proximate analysis of coal

Part 4 Moisture, volatile matter and ash in the
analysis sample of coke

Part 5 Gross calorific value of coal and coke
Part 6 Ultimate analysis of coal

Part 7 Ultimate analysis of coke

Part 8 Chlorine in coal and coke

Part 9 Phosphorus in coal and coke

Part 10 Arsenic in coal and coke
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Introduction
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Determination of sulphate sulphur
Determination of pyritic sulphur
Organic sulphur
Reporting of results
Precision of the determination
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Part 12 Caking and swelling properties of coal
Part 13 Tests special to coke

Part 14 Analysis of coal ash and coke ash
Part 15 Fusibility of coal ash and coke ash
Part 16 Reporting of results

The revision of Part 11 has been undertaken to bring its
presentation into line with earlier parts; no technical
changes have been introduced.

The methods of determining sulphate sulphur, and of
pyritic sulphur using the titrimetric finish, are technically
the same as those specified in ISO 157, but the colorimetric
finish to the determination of pyritic sulphur has no
counterpart in an 1SO Standard.
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BS 1016 : Part 11 : 1977

British Standard Methods for

Analysis and testing of coal and coke

Part 11. Forms of sulphur in coal

1. Scope

This Part of BS 1016 describes methods for determining the
amount of sulphate sulphur, pyritic sulphur and organic
sulphur in coal.

2. References

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

3. Definitions

For the purposes of this Part of BS 1016 the following
definitions apply.

3.1 forms of sulphur. The pyritic sulphur, the sulphate
sulphur and the organic sulphur in the coal.

3.2 pyritic sulphur. The part of the sulphur that is present
in the coal in the form of pyrites or marcasite.

3.3 sulphate sulphur. The part of the sulphur that is
present in the coal as sulphate.

3.4 organic sulphur. The difference between the total
sulphur in the coal and the sum of the pyritic sulphur and
sulphate sulphur.

3.5 ash. The inorganic matter remaining after the coal has
been incinerated to constant mass under standardized
conditions.

3.6 repeatability. The maximum acceptable difference
between duplicate determinations carried out at different
times in the same laboratory on the same analysis sample
by the same operator using the same apparatus.

3.7 reproducibility. The maximum acceptable difference
between the mean of duplicate determinations carried out
in one laboratory and the mean of duplicate determinations
carried out in any other laboratory on representative
samples taken from the same gross sample after the last
stage of the reduction process.

4. Introduction

For many purposes a knowledge of the total sulphur in a
coal is sufficient, but for certain work it is also necessary

to know how the sulphur is distributed between the coal
substance and the mineral matter. In particular, knowledge
of the forms of sulphur may be required in connection with
coal classification and coal cleaning.

Only sulphate sulphur is determined directly. The pyritic
sulphur is obtained from the determination of the total
iron and non-pyritic iron. The organic sulphur is obtained
by subtracting the sum of the pyritic sulphur and the
sulphate sulphur from the total sulphur as determined by
one of the methods specified in BS 1016 : Part 6.
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5. Sample

The coal used for the determination of sulphate sulphur
shall be the analysis sample having a top size not greater
than 0.2 mm (ground to pass a 212 um test sieve complying
with the requirements of BS 410), taken and prepared
according to BS 1017 : Part 1. For the determination of
pyritic sulphur a portion of this analysis sample shall be
ground to a particle of size of less than 75 um.

The sample received in the laboratory shall be brought into
approximate equilibrium with the laboratory atmosphere
by exposing it in a thin layer on a tray. The exposure time
shall be kept to the minimum necessary, particularly with
coals liable to oxidation. The sample shall be thoroughly
mixed, preferably by mechanical means, immediately
before the determination.

6. Determination of sulphate sulphur

6.1 Principle. A known mass of the sample is extracted with
boiling hydrochloric acid for 30 min to bring the sulphate
sulphur and non-pyritic iron into solution. The filtered
extract is made alkaline to precipitate the non-pyritic iron,
which is then removed by filtration. The sulphate sulphur
is precipitated from the filtrate as barium sulphate and
determined gravimetrically.

6.2 Special reagents. All reagents, unless otherwise
specified, shall be of analytical reagent quality. Distilled or
deionized water complying with the requirements of

BS 3978 shall be used throughout.

6.2.1 Hydrochloric acid, d = 1.18.
6.2.2 Hydrochloric acid, 5N.

6.2.3 Hydrogen peroxide, 100 volume.
6.2.4 Ammonia solution, BN.

6.2.5 Barium chloride solution. Dissolve 100 g of
crystalline barium chloride dihydrate, BaC1,.2H,0, in
water and dilute to 1 litre.

6.2.6 Potassium sulphate solution. Dissolve about 2 g of
potassium sulphate in water and dilute to 1 litre.

6.2.7 Methyl! red indicator. Dissolve 0.02 g of methyl red
in 60 ml of ethanol (95 % v/v) and dilute to 100 ml with
water.

6.3 Special apparatus. The following special apparatus is
required.

6.3.1 Condenser. A ‘cold finger’ condenser, e.g. an
Arnold bubbler, which will fit loosely into the neck of a
250 ml conical flask.
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