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THE ReEDUCTION IN .LSH CONTENT OF SCME
SOUTH LFRICAN COLLS

The high capital cost of a coal hydrogenation
plant makes it esgential that the oil outnut be msintained at as
hich a level as pessible and this factor must primarily govern
the choice of the coal to be used or the decision as to whether
a coal is suitahle for hydrogenation.

There are two major factors to be considered
in evaluating a coal for hvdrogenation purposes. The one is the
ease with which its orgznic constituents can be liquified, the
other is its mineral matter content. In so far as South ,.frican
coals are concerned, the former factor has been studied by Petrick,
Gaigher and Groenewoud (The Hydrogenation of South /.frican Coals
C.M. and M.S. Vol. 38. No. 3. Dep. 122 - 144, 1937). Their tests
show that, apart from narrow bands of coal in some few seams,
our coals can not be as readily hydrogenated as the best of the
British coals but that the folowing coals are sufficiently amensable
to hydrogenation to he worthy of consideration.

The Bottom Seem of the Vereeniging Field.

The C 8eam of the Breyten Field.

The lower bright portion of the No. 2 Seam
of the Witbank Field.

The No. 5 Seam of the Witbank Field.
The No. 3 Seam of the Witbank Field.

The No. 4 Seam of the Psulpietersburg Field.
(when unaffected by dolerite)

The Coal of the Molteno Field. (when unaffected
by dolerite).

Of thesey, adequate quantities of the Vereenig-
ing, Breyten snd Witbenk No. 2 Seasn coals are known to exist, the
Witbank No. 5 Seam has been traced over large areas but little is
known of possible variations in its quality as this seam is not
being worked, the known high volatile deposits of the Paulvieters-—

burg No. 4 Sesm =zr¢ nesrly worked out but there is 2 possibiIity



of further devosits existing in the ares to the west of Paulpieters-
burg, the thin Witbank No. 3 Seem is only of theoreticel interest

and the Mclteno Se=m, besides being thin and very dirty,; is not
known to occur in any considerable quantity.. It is possible

that, as a rcsult of further investig=tion, some of the high volatile
coal of the Klip River Field mey also prove to be essily hydrogen-
ated.

The mineral constituents of cosl as fed to & hydrogen-
ation plant decresse its cepacity by the volume they occuny in the
plent =nd further reduce the yield owing to the difficulty of
seperating completely the oily product from the mineresl meatter. In
addition, owing to their ebresive properties, they considerebly in-
crease meintchance costs and decrease average throughput. It ie therefor
esscntial thet the ash content of thc coel fecd be reduced to a
minimum. The coal used by the Billinghem hydrogenation pleant is
washed to 23% =sh ond the estimestces in the Rivett Report are based
on & coel of 4% =sh.

This paper deals with some oreliminsry observations
on the ash contents of thc Verceniging, Breyten, Witbank No. 2 Ses=m
and Peulpietersburg cozls based on esn investigotion of the following
samples.

I. Nut Coal (-1z" + 2U) from = colliery working the
bottom serm in thes Vereeniging Field.

II. Weshed Cobble Coal (-33" + 14") from e colliery
working the bottom seam in the Verceniging
Field.

III. Nut Cosl (-1z" + 2") from a2 colliery working the C
seam in thc Breyten Field.

Iv. Samnle IIT washed by gravity sevaration st Sp.Gr.
1.45 without previous crushing, yield of
clean cosl, €7%

V.  Run-of-mine Coal crushed to -1" %+ O" from a colliery
working the lower portion of No. 2 sesm Wit~
bank Field.

VI. Samwnle V washed by gravity sepsration =%t Sp.Gr. 1.45
without further crushing, yield of cleen
corl, 71%.

VII. Run-of-mine Cosl crused to —%" + O" from a collicry
working the high voletile No. 4 se~m, Paul-
pietersburg Field.

Cumuletive specific gravity anslyses of these samples



made after crushing to pass & 1 m.m. square mesh sieve are given

in Table I,

T/, BLE I

SPECIFIC GRAVITY ANALYSES ON -1 m.m. COALS
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I IT ITI Iv A% VI VII
Float a8t S.G. 1.30 % 0 0 2 3 i3 19 37
Ash on float at
1030 % = - L) 31-1 3-0 209 303
Float at S.Ge. 1435 %| 1C 15 22 33 34 49 65
L.sh on flost =t
1«35 % 3.0 36 4.8 447 540 4.5 4,7
Float 2t S.Ge. 1.40 %| 29 30 431 87 47 67 86
ASh on float at |
1.40 %i 43 50 56 Be5 St 5.9 (5905
Float 2t S.G.1l.45 % 44 55 59 77 61 82 91
Lish on flost at
.11 .45 % 5.8 8.7 8.l 7.8 7.0 Be8 70
yFloat at S.G. 1.0 %] 67 82 78 93 81 95 26
fAish on float at
_1.80 %! 9.1 103 10.7 9.7 1 10,0 85 75
Lsh on whole cosl % [27.4 12.7 117.8 11.8 | 15.1 9.8 8.7

These analyses show that the samples contain re-
latively small amounts of coal of 4% or even 6% ash even when
finely crushed to separate the low from the high ash constituents
as far as possible. This data represents the ultimate possibilities
of gravity separation which mey not, however, be realigsble in
vractice with less finely crushed cogl.

For exsmple, samples IV and VI show about 20% sinks
at 5.5, 1.45 although these semples were floated at this specific
grevity in thelr original sizing. Their ash contents are also

considerahbly higher than these of the floats at S.G, 1.45 on the
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finely crushed coal. This gives some indication of the effect of
increasing particle size on the efficiency of gravity separation
as a means of rewovering lcw ash coal from these coal types.

The practical possibilities of gravity separation
are indicszted in Table 2 in which are recorded the specific
gravity analyses of sample I, V and VII in their original sizes
and sample III after crushing to pass a A" square mesh sieve.
In order more nearly to approach practical conditions the - 1/16"
material was removed from the samples before analysis bevause
this dust cennot essily be washed. The proportion of this mater-

ial removed is recorded in the table.

TABLE 2

SPECIFIC GRAVITY ANALYSES OF CRUSHED COLLS
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| I IIL \ VII
Float at S.G. 1.30 % 0 & 18 10
Ash on float at 1.30 %. - 4.8 4,7 441
ﬂSh on flecst at 1.35 % Ba7 5.8 600 Sed
Float at S.G. 1.40 % | 32 47 55 87
fieh on float at 104:0 % 8a6 8&8 702 7.1
Float at S¢G. 1.45 % 42 66 71 93
.sh on float at 1.45 % 10.2 10.3 S.5 Te5
Float at S.G. 1.90 % 65 85 91 98
Ash on float at 1.60 % 14.6 1245 12.3 748
Minus 1/16" » % - 14 8 40

The Breyten cosl, without previous crushing,
yielded €7% float of 11.8% ash at S.G. 1.45 and 89% float of 14.5%

ash at S5.G. 1.60. This shows an improvement in ash content though



not in yield on crushing to -3". On crushing to -2" neither
yields nor ash contents were further improwved and the propcrtion
of <1/16" material increased to 35%. Similar comparative tests

on the Paupietersburg coal also showed no zppreciable improvement
of the separstion on crushing to -%m.

In order to obtain returns on a large scale similar
to those recorded in Table 2 it would not be practicable to use
an upward current washer owing to the bad washing icharacteristics
disclosed by the specific gravity analyses. L gravity separator
such as is typified by the chance washer wnuld be required and
such a washer cannot handle coal of less then 1/148" size. The
best results which would be .expected from such a washer are re-
corded in Table 3 in which the yields of coal of 5%, 6% and 7%
ash from semples I, IIT, V and VIT are given. These yields are

calculsted on the raw coel before removasl of the -1/16" fraction

though only the + 1/16" fraction is assumed to be washed.

T LBL.E 3

; % ¥ield of Coal of
ECOf-LL o .
g 5% Ash : 6% Ash 7% L.eh
Vereeniging -14" + 2w 0 2 16
Breyten -%% + 1/16M 2 9 18
Witbenk 1"+ 1/16"% 20 , 34 48
Paulpietersburg -3% + :

1/16% 20 25 51

The ylelds ffom the Peulpietersburg coal could pos-
sibly be increased by =2 quarter by crushing to -1" only thereby de=
creasing: the loss of -1/16" materizl. It is doubt¥ul whether the
yield of the Witbenk coal could be much increased by further crush-
ing owing to the increased loss of 5i/16" meterial involved.

Owing to the.low ylelds to be expected, the produc-
tion of low ash coal by weshing is not very stiractive and another
method of ash reduction was investigsted. This method is based

on the propesals of Letegan and van Eck (S.... Patent A»plication
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Ne.1270/28) =nd the I.H.P. (German Pstent Lpplication No. I
52940 IVc/120 - 1935.)

This method consists of grinding the €02l to =2
fine powder in th: »resence of o0il and water. Under suitable
conditions eool of low ash content seperates ~s 2 paste with the
0il from the water which retains the majority of the mineral
metter originelly associsted with the coal.

The South Lfricen coals tested were found to give
satisfrctory results when ground to pass ~ 0.2 m.m. Screen with
half their weicht of cil »nd twice their weight of wrter and
subsecuent thorough kneeding of the cosl oil peste with fresh
weter. The senaration of low =sh coal from mineral-mattef is
complete, ths mineral matter showing no trece of black colour.
The yields snd =sh contents of the cosls obtained in these tests
are recorded in Teble 4, the.yields being calculated on the

originesl unweshed cosls.

TR, B Z

COLL %LEPLE NO. § YIELD % LSH %
Vereeniging I 8C 8.1
Vereeﬁiging IT - Gel
Breyten | I1T 87 S5e3
Breyten v 63 De2
Witbank v oC 5.8
Wi tbenk v a7 4.1
Paulpietersbuﬁg VII 96 4,7

The o0il used "n these separations was 2 mincral
lubriceting oil. Semple V, trested with a crude shale oil and
with 2 hydrogenstion residusl o0il, yielded coals of 5.5% end

5.5% =2sh respectively indicating thst the nsture of the oil cen

be varied over wide limits without affecting the results material-

1ye

The ash contents recorded in Teble 4 are probably
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not the minime obt=ineble since they spparently =11 contain a
certesin smount of iron derived from the grinding mortesn and this
iron sticks vnreferentislly to the oil.

The pyrités present in the coal tends to remain in the
0il paste =nd this in pert accounts for the lower finsl =sh con-
tents of the weshed samples II, IV end VI compered with the un-
washed eoalse.

These tests indiceste the fsr reaching degrce to which
minersl matter snd cosl can be scoerated by grinding to sizes
sm=llecr than cPn be washed,2nd suggest thec possibility of obtein-

ng high yields of low =sh co=l from run-of-mine products,with
or without = nreliminary wesshing to remove pyrites and bone conl

of high inherent ash content.

[©)

In =lternstive process which might slso give gcod

results is the vacuum froth flotaztion vrocess which is based on

imilar princinles =2nd both these processes spperr to be worthy

47

of further investigetion in view of their possible anplicability
for the production of coal-oil pastes of low ash content.
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