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FUEL RESEARCH INSTITUTE OF SOUTH AFRICA

TECHNICAL MEMORANDUM NO. 20 OF 1973

SIZE DISTRIBUTION OF RUN-OF-MINE COAL AND
WASHERY FEED - BALGRAY COLLIERIES LTD.
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GENERAL

Anthracite mined from four sections of the Gus seam

and handloaded into tubs arrives at the surface via

the haulage adit. The seam varies in thickness from
516" to 6! and is cut in the middle (thickness of cut
approximately 8"). A tippler discharges the contents
of the tubs onto a 33" scalping screen (round holes).
The undersize is conveyed by means of a belt into a
concrete bin, whereas the oversize passes a picking

belt and a Jeffrey double-roll crusher set at 4".

The crushed oversize joins the undersize in the concrete
bin a little further ahead (see Fig. 1). From two
outlets of this bin the coal is transported on a con-
veyor belt to a 35 mm screen. The plus 35 mm coal is
washed at 1,48 s.g. in a Norwalt washer. The minus

35 mm coal is further screened at 8 mm; the minus 35 mm
plus 8 mm portion is upgraded in a second Norwalt

washer (s.g. 1,56), whereas the minus 8 mm is washed

in a Dyna Whirlpool washer at approximately 1,64 s.g.

The total discard amounts to approximately 23 to 24 per
cent, 3 to 4 per cent of which arrives from the picking
belt, leaving a washery discard of 20 per cent.

The washed coal is transported by road to a crushing
and screening plant situated at the railway siding in
Utrecht.

The mine is at present working one shift from 6.00
to 15.30 hrs supplying 1300 to 1400 tubs per day,
equal to approximately 1150 t/day.
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SAMPLING PROCEDURE

The two sampling points for run-of-mine coal and
washery feed, respectively, are indicated in Fig. 1l.

The full content of 18 tubs was screened over a series
of sieves ranging from 300 to 0,5 mm, and the results
are given in Table 1. The minus 4" coal was trans-
ported by rail to the Institute and screened at 30 mesh.
A sub-sample comprising the minus 0,5 mm coal of the

18 samples was further screened at 44, 60 and 150 mesh,
see Table 6.

It has to be pointed out, however, that a considerable
portion of the very fine coal was lost during the
screening operations carried out in the open at the
mine,

From the conveyor carrying the crushed coal to the

screening and washing plant, five samples (Nos. 20-24)

were taken, filled into bags and lowered by rope to

the ground (approx. 40 ft. below) for screening. There

was a slight drizzle on the 9th of March during the

sampling of the washery feed and therefore the screening
1

on site was stopped at %" and the minus z" coal was
railed to the Institute for further screening.

DISCUSSION OF RESULTS

The fractional size of the run-of-mine coal is shown
in Table 1. A total of 18 tubs, weighing 14 584 kg,
was screened, giving a tub factor of 0,81 metric ton.
Where loading of coal into tubs after blasting is
practised, wide fluctuations in sigze distribution of
the contents of individual tubs must be expected.

The average size distribution of combined samples, as
indicated in Table 3, gives a much better conformity.

In Table 4, individual samples are grouped together

which show a closer resemblance in the lower size

ranges. The first group embraces samples Nos. 7,
/10y eeees



10, 11 and 17, the following one Nos. 8, 12 and 15,
followed by Nos. 1, 2 and 6, whereas the last three
groups are composed of only two individual samples.
Samples Nos. 9 and 18 did not fit in any of these
groups.

The cumulative size distribution is given in Table 2

in which the samples were grouped section-wise. The
fluctuations within the sections are the same as within
individual samples.

Table 5 illustrates the size distribution of the washery
feed prior to screening into the three fractions +35 mm,
-3548mm, and 8 x O mm. Sample No. X was taken whilst
the mine supply (and with it the crushing operation)

was stopped for some time, resulting in a big increase
in the lower size ranges.

A representative sub-sample of the minus 0,5 mm coal

of the run-of-mine coal as well as the washery feed

was screened at 0,35, 0,25 and 0,10 mm, and its per-
centage in relation to the 0,5 mm coal as a unit as
well as the percentage with reference to the total size
range of the coal is given in Table 6.

As the biggest fluctuations occur in the coarser size
ranges, an attempt was made to assess the minus 2 inch
coal on a basis of 100%. The average of the minus 2"
coal of the 18 samples amounts to 37,6 per cent, which
would yield, on the lower ranges, the percentages
given in the following table.

Size range mm Percentage
+38 -51 16,0
+25,4 -38 17,5
+19 -25,4 : 12,5
+12,7 =19 4 o B
+6,4 =12,7 16,2
+3,2 -6,4 13,1
+095 _3,2 9,3
"0,5 4’0




Multiplying these new percentage figures with the
percentages of the minus 2" fractions of the 18
individual samples, gives the calculated figures of
Table 7, which are fairly close to the actual ones
obtained by screening. In 84 per cent of the cases
the difference between these two figures is less than

one per cent.

ROSIN-RAMMLER DIAGRAMS

In Figure 2, the cumulative values of the size dis-
tribution of the run-of-mine coal as well as the washery
feed are plotted in the Rosin-Rammler diagram. The
values of the run-of-mine coal were shifted by one
cycle in order not to coincide too closely with those
of the washery feed. A straight line covers almost
all fractions from 0,5 mm to 100 mm, whereas the values
for the plus 150, 200 and 300 mm fractions fall outside
this line. The deviation for these fractions may be
explained by assuming that these larger fractions had
already suffered some breakage during blasting and
handling operations.

The size distribution of the washery feed does not fit
too well into the diagran. Only the values of the
fractions within 3,2 to 38 mm can be covered by a
straight line. The five samples taken from the
washery feed, however, are insufficient to establish
a true average size distribution. Values deduced
from the diagram are as follows:

Rosin-Rammler
Parameters Oversize, mm

n X mm 25% 50% 75%

Run-of-mine coal | 0,76 | 130 190 @ 80 25

Washery Peed 0,91 56 79 38 15
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The two parameters n and X specify the size distribution;
X is the particle size at which the oversize amounts

to 37%, whereas n is given by the slope of the line.
When n is large, the size range is narrow (for n = &

all particles would be of the same size); conversely,
when n is small, the range of sizes is large and a con-
siderable portion of the coal consists of fines.

GRAPHICAL REPRESENTATION OF SIZE DISTRIBUTION

For the large size ranges of run-of-mine coal, it is
rather difficult to show the percentages of the lowest
fraction graphically unless a logarithmic scale is
used for the abscissae. In choosing logarithmic
abscissae and using the weight percentages as an
ordinate, a rather distorted picture would be obtained,
i.e. the areas would not be a true reflection of the
percentages. In order to get a true representation
of the percentages in the area, the following method
was selected (see Table 8):

1. PFrom any given size range the log. nat. of the
lower limit was subtracted from the higher one
(column 2 of Table 8).

2. This value was multiplied with %515 and
the result gives the distance of the abscissae
for this particular size range (column 3).

3, In dividing the weight percentage by the
value obtained under No. 3. the measure of the
ordinate is obtained (columns Nos. 6 and 7)for
run-of-mine coal and washery feed respectively.

The areas (abscissae times ordinate) are then a true
representation of the weight percentages of the
various fractions.
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In Fig. 3 the run-of-mine coal is represented by the
plain area, whereas the hatched area shows the increase
in the lower size range after crushing the plus 33"
coal.
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TABLE 1

BALGRAY ANTHRACITE, RUN-OF-MINE, SIZE DISTRIBUTION, FRACTIONAL
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TABLE

6

SIZE DISTRIBUTION OF MINUS O,5 mm FRACTION

Oversize, %

Undersize

0,351 0,25 0,10 | Minus 0,10mm
Percentage of -0,5 mm Fraction 26 17,5 29,5 27,0
Percentage of Run-of-mine 0,39 0,26} 0,44 0,40
Percentage of -0,5 mm Fraction 27 118,5 34,5 20,0
Percentage of Washery Feed 0,67 0,46; 0,86 0,50

/Table 7 vevees
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TABLE 7

EN TAKING —51 mm COAL AS A UNIT

T
1

COMPARTSON OF CALCULATED AND OBSERVED PERCENTAGES, WH
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