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Foreword

This British Standard is Part 17 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 b 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

Part 11 Forms of sulphur in coal

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

Page

Appendix
A. Sample division 6
Tables
1. Example of a report of a size analysis

involving sample reduction 5
2. Minimum mass of sample to be retained 6
3. Variance of sieving and sample division 7
Figures
1. General appearance of a formed strip of coal 6
2. Selection of increments of coal from the strip

to provide a subsample 6

Part 16 Reporting of results

Part 18* Size analysis of coke

Part 19* Determination of abrasion index

Part 20* Determination of the Hardgrove grindability
of hard coal

This Part of BS 1016 has been written in metric terms and
constitutes a revision, without mandatory changes, of those
clauses of BS 1293 & 2074 which relate to the size analysis
of coal. The procedures follow closely those given in

ISO 1953, except for the sampling procedures which are
described in BS 1017 : Part 1, and specify the sizing tests
that may be required on coal samples. They are applicable
to run-of-mine coals where a full size analysis may be
required and to graded coals where a determination of
undersize only may be necessary. Except to determine
oversize in a particular sample, the procedures given are
not generally applicable to the size analysis of pulverized
coal for which microscopic examination and sedimentation
or surface area measurements would be necessary.
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British Standard Methods for

Analysis and testing of coal and coke

Part 17. Size analysis of coal

1. Scope

This Part of BS 1016 describes methods for the size
analysis of 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 precision. A measure of the ability of a method to
yield reproducible results. If the method is precise the
standard deviation of a number of independent results
obtained by the method is small.

A determination may be made with great precision,

and the standard deviation of a number of determinations
on the same consignment of coal may therefore be low,
but the results will only be accurate if they are free

from bias (see 3.2).

3.2 bias. The tendency in some part of the procedure
to obtain a value which is either persistently higher or
persistently lower than the correct value.

If there is any possibility of bias, the words ‘precision’
and ‘precise’ are used instead of ‘accuracy’ and ‘accurate’.

3.3 grading. The commercial operation of sorting fuel
between two screens.

3.4 graded fuel, sized fuel. Fuel which has been separated
between specified size limits by grading.

3.5 nominal upper size. The smallest sieve size such that
not more than 5 % of the fuel would be oversize.

3.6 nominal lower size. The largest sieve size such that not
more than 5 % of the fuel would be undersize.

3.7 nominal size range. The range between the nominal
upper size and the nominal lower size of the fuel.

3.8 hand placing. The operation in which the sieve
remains stationary and each particle is handled; if a
particle will, in some position and without forcing, pass
through the sieve aperture, it is considered as undersize.

3.9 hand shaking. The operation in which the test sieve

is held in the hands, or suspended, and is shaken by hand
at a rate just sufficient to cause the pieces of fuel to tumble
or roll across the sieve.

3.10 mechanical sieving. The operation in which a sieve or
a set of sieves is shaken by mechanical means.

3.11 wet sieving. A sieving operation in which liquid

{usually water) is used to assist the passage of the under-
size through the sieve apertures.
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3.12 dry sieving. Sieving without the aid of liquid.

3.13 run-of-mine coal. Coal as produced by mining
operations and before preparation.

3.14 smalls. Coal with a specified upper size, usually less
than 50 mm, and with no lower size limit.
NOTE. This is a commercial term.

3.15 fines. Very small coal with a maximum particle size
usually less than 4.0 mm.

NOTE. This is a commercial term which is also applied in a general
sense to the content of fine material in a fuel.

3.16 pulverized coal. Coal reduced in size by grinding so
that a high proportion will pass a fine aperture sieve,

e.g. one of 76 ym aperture size.

4. Breakage of coal during handling

The size distribution of coal changes continually during
handling and transporting and the considerable breakage
which can occur, especially in the sizes greater than 50 mm,
should always be borne in mind when decisions are taken or
interpretations placed on the size analysis of a coal.

At best, a size analysis can only refer to the size at the
point where the sample was taken.

Similarly, the taking, preparation and sieving of samples

of coal inevitably gives rise to further breakage, particularly
of the larger sizes. This means that the proportion of the
various sizes found in the sample differs from those present
in the main bulk of the coal from which the sample was
taken. There is, therefore, an inherent bias in the size
analysis results and the terms ‘precision’ and ‘precise’ are
used and not the terms ‘accuracy’ and ‘accurate’

(see 3.2).

Itis particularly important, therefore, that breakage is
reduced to a minimum. It is essential that care be taken
during all stages of handling in the process of size analysis
and especially during any sample division that may be
necessary.

5. Sampling

The coal sample used for the process of size analysis shall
be the sample taken and prepared for the test in accordance
with the procedure specified in BS 1017 : Part 1.

6. Test sieves

Sieves and gauges which comply with the requirements of
BS 410 shall be used. These are available either as
perforated plates or as wire meshes with an overlap
between the two types befow 16 mm nominal aperture

size. Perforated plates are avnllabIDﬁGumemjaSi
sizes down to 4.0 mm v it aither f%l [?n?éﬁ?‘g}ﬁ’arm Hub
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The change-over from perforated plate to wire mesh sieves
shall be made at the most convenient size appropriate to
the test. Sieves of the same nominal aperture but of
different type may not give the same results.

For coal over 125 mm in size, single hole gauges of the
required dimensions may be used.

The range of sieves required for a particular size analysis
depends upon the purpose for which the test is made.

If the result of the sieve analysis is to be presented
graphically, at least five sieves should be used within
the required range.

NOTE. When a complete size analysis is required, it is preferable,
within the limits of the BS 410 test sieve range, that the mass of
coal in any size fraction should be not greater than 30 % of the
total mass of sample being sieved. Similarly, the largest aperture
sieve should be that on which not more than 5 % of the sample
remains and the smallest aperture sieve that through which not
more than 5 % passes.

It is important to check the sieves from time to time
using the methods given in BS 410 to ensure that the
aperture dimensions lie within the specified tolerances.
Worn or damaged sieves can give rise to serious errors

in size analysis and shall be discarded.

7. Sieving procedures
7.1 Choice of procedure

7.1.1 The procedure or procedures to be used depend on
the type of sample and on the information required;

a complete size analysis may be required on run-of-mine
samples or, in the simplest case, only the amount of under-
size in a graded product. The considerations outlined

in 7.1.2 to 7.1.9 are relevant.

7.1.2 The quantity of coal which can conveniently be
handled in one operation is limited by the size of the
coal and by the testing facilities.

7.1.3 Overloading of sieves reduces the efficiency of
sieving.

NOTE. A sieve should not be more than 75 % covered at the end
of the sieving operation.

7.1.4 If the mass of the sample is greater than can be
handled in one operation it shall be tested in batches.
The size fractions resulting from all the batches shall be
placed in the same set of containers and weighed
together. Procedures for reducing the mass of sample
during a size analysis are given in appendix A.

7.1.5 The reference method is hand placing and/or hand
sieving for coal less than 37.5 mm in size. Mechanical
sieving using wire mesh sieves is permissible, provided that
the procedures described in 7.2.3 for sieve cleaning and
achieving the end point of sieving are applied.

7.1.6 Mechanical sieving using perforated plate sieves
has many advantages and may be used in control testing
and other comparative tests or when a suitable procedure
has been agreed between the producer and the consumer.

7.1.7 Sieving on wire mesh sieves may be carried out
either wet or dry and the preferred procedure depends
upon the nature of the sample and upon the interpretation
which is to be placed upon the size analysis.

NOTE. In general, dry sieving is suitable for pulverized coal,
untreated smalls and dry fines; wet sieving is recommended for
washed smalls containing large quantities of fines, particularly
where clay-like material is present.

7.1.8 The prior removal of fines by a preliminary sieving
on the finest mesh sieve may be advantageous to avoid
blinding of the coarser mesh sieves by the fine material.

Full document details: BS 1016-17:1979

This preliminary sieving is also necessary when the
proportion of material passing the finest mesh sieve is
likely to be more than can be contained in the receiver
without interfering with the sieving on the finest mesh
sieve. The removal of the finest material may also be
carried out by the wet sieving process described in 7.3.3.

7.1.9 Wet sieving may be carried out on samples that are
initially either wet or dry. If the size analysis is carried out
on an initially wet sample, it is necessary to recover and
dry the solids from the washings from the finest mesh
sieve in order to determine the dry mass of the original
sample. In this case there is no check on any loss occurring
during sieving. When the initial sample is dry, a check on
the sieving loss may be obtained by recovering, drying and
weighing the undersize from the finest mesh test sieve.

7.2 Dry sieving
7.2.1 Apparatus. The following apparatus is required.

7.2.1.1 Sieves. Test sieves and gauges of the required
apertures (see clause 6).

7.2.1.2 Hardwood block. Block about 150 mm X
10 mm x 10 mm.

7.2.1.3 Receivers and lids

7.2.1.4 Balance or weighing machine. Sensitive to 0.1 %
of the initial mass of sample.

7.2.1.5 Trays. Three smooth square trays with side not
less than 400 mm: glazed paper may be used if trays are
not available.

7.2.1.6 Watch or clock glasses.
7.2.2 Procedures using perforated plate sieves

7.2.2.1 Sample containing material larger than 37.5 mm
top size. Weigh the sample. Place the coal on the

37.5 mm sieve; if the sample contains a high percentage
of large material it may be preferable to make the initial
division using a sieve of larger aperture. Move the coal by
hand or by brush until no more passes through the sieve
into an empty receiver placed below the sieve. The freefall
of the coal passing through the sieve shall not exceed

150 mm. Hand place the residue on the sieve and add any
undersize to the receiver. Re-sieve the oversize from the
37.5 mm sieve (or larger aperture sieve if used) on the
sieves necessary to give the required size analysis, starting
with the largest aperture sieve or gauge and working down
to the smallest aperture sieve, using the procedure
described above. Collect each fraction in a weighed empty
receiver and re-weigh to obtain the mass of each individual
fraction.

Sieve the undersize from the 37.5 mm sieve,
as described in 7.2.2.2. If the mass of undersize
is excessive, it may be reduced as described in appendix A.

7.2.2.2 Sample consisting of material not larger than
37.5 mm top size. Weigh the sample. Place the coal on the
largest aperture sieve of the selected series and move the
sieve horizontally at a rate just sufficient to cause the
pieces of coal to tumble or roll on the sieve. The extent
of horizontal motion should not exceed 200 mm.

The motion shall not be stopped by impact and shall be
continued for eight complete ‘to and fro’ motions after
the last undersize piece passes through the sieve into an
empty receiver placed below the sieve. The freefall of the
coal passing through the sieve shall not exceed 150 mm.

Place the coal remaining on the sieve in a weigrbj ecei
and re-weigh to obtain the mass of the fraction™ déeuefnents
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