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FUEL HESE.t.RCH INSTITUTE OF SOUTH .:'.FRICJ~ 

REPORT NO. 7 OF 1938 

THE REDUCTION IN .:·.sH C01TTENT OF SOME 
SOUTH !:.FRIC:\N CO!~LS 

The hiffh capital cost of a coal hydrogena:tion 

plant makes it essential that the oil out~ut be maintained at as 

hi9"h a level as passible and this factor must primarily govern 

the choice of the coal to be used or the decision as to whether 

a co al is sui ta1Jle for hydrogenation. 

There are two major factors to be considered 

in evaluating a coal for hydrogenation purposes. The one is the 

ease with 1Nhich its organic constituents can be liquified, the 

other is its mineral r~1atter content. In so far as South !.frican 

coals are concerned, the fori~o er factor has been studied by Petrick, 

Gaigher and Groenewoud (The Hydrogenation of South !:.frican Coals 

C.,M. and M.S. Vole 38. No .. 3. P•P• 122 - 144. 1937). Their tests 

show that, apart from narrow bands of coal in some few seam.s 

our coals can not be as readily hydrogenated as the best of the 

British coals but that the foTI.owing coals a.re sufficiently e1nenable 

to hydrogenation to 1)e -worthy of consideration. 

The Bottom Seam of the Vereeniging Field. 

The C Sea11. of the Breyten Field. 

The lower bright portion of the No" 2 Seam 
of the 11Vi tbank Field. 

The No. 5 Seam of the "tNi tbank Field. 

The J\To o 3 E3e 2J.n of the Wt tba.nk Field. 

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

The Coal of' the f•:ol teno Field_, (when unaffected 
by dolcri to). 

Of these, adequate quantities o:f the Vereenig-

ing, Breyten and 'Hi tba.nk No., 2 See.r;1 coals are known to · exist, the 

Witbank No. 5 Sean-:. has been traced over large areas but little is 

known of possible varj_a.tions in its qualjty as this semn is not 

being worked, the k:novm high vols.tile deposits of the P2.ulni et0rs-

burg No. 4 Searr1_ e,re 11E,arly worked out but there is a possibility 
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of further denosi ts existing in the are Ci. to the we st of Paulpieters-

burg, the thin \iitba.nk No. 3 Sesrn. is only of theoretice.l interest 

and the Mel teno Se~=@, be sic.es being thin and very dirty, is not 

knovm to occur in any considerable quantity •. It is possible 

ths.t, as a result of further investigs.tion, some of the high volatile 

coal of the KliP River Field may ?.lso prove to be eesily hydrogen-

ated. 

The rn.ineral constituents of COP,l RS fed to a hydr0gen-

ati on plant decre2se its cepFtcity by the volume they occu9y in the 

plcmt e.nd furth2r reduce the yi0ld owing to the c.ifficulty of 

separ,qting corn.pletcly the oily product f:rom the minerel r;1e.ttc;r . In 

2ddi tion, owing to their c.brr--.sive properties, they considcr2:.bly in-

creP.,SE: mP.:intcnr-mne costs and decrease average throu1ghput. It is therefon: 

essential thet the ash content of the coel feed be reduced to a 

minimum. The co2.1 used by the Billinghe.m hydrogern:.~tion plant is 

vv2shed to 2-~-% e;sh c-nd the ssti 0:-r·.: 2.tGs i:n thE:. Rivett Report arc b2s6d 

on P. coc=d of 4% 2.sh. 

Tb.is pecp0r deals ·with some :1Jrelimine.ry observ~tions 

on the ash contents of the Verceniging , Breyten, Witbe.nk No . 2 Se2m 

cmd Pe.ulpietcrsburg COP.ls be.sed on en inve.stig?tion of the following 

sPJn.ples . 

I. 

II. 

III. 

IV• 

v. 

VII. 

Nut Coal (-1¾n + in) from P. colliery working the 
bottom sePm in th:: Vcreeniging Field.., 

Ws.shed Cobble Co2l (-3-~·'" + 1in) from e colliery 
wor1d.ng the bottom S8PJJ1 in the Verseniging 
Field. 

Nut Coe.1 ( -1¾n + ¾") from 2. collt ory working the C 
se2m in tho Broyten Field. 

Semple III WA.shed by gr2.vity ,se1J~TP,tion F\t SpoGr" 
1.45 without previous crushing 9 yield of 
clean co2.l? 67% 

Run-o f -mine Co2l crushsd to -1" + on from ,9. colliery 
working the lower portion of No . 2 seem Vli t-
be.nk Field'" 

San:.Dle V w2~shed. by §:'r2.vity ssperP,.tion :?t Sp . Gr. 1.45 
without further crushing, yield of cleen 
COP.1 5 71%. 

Run-of-mine- Coe.I crused to -~-n + O" frrnn P. collisry 
working the high vol?.tile No" 4 ,se!:,In, Paul-
pi etersburg Fisld. 

CurnulP.ti VE: specific grctvi ty ?:nP,lyses of these s2J11i;>les 
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made c.fter crushing to pe.ss a 1 m.m. square mesh sieve are given 

in Tabl.e I. 

T :. B L E l -------
SPECIFIC 9RLfilLJNALYS§§_.QN -1 m11m. COAL~ 

.JiblllMll'IIUlldllUll:IH!Wllllllil'NIN/,W/111~ 

I I I 
! Cl) s A M p L E •rl •rl k 

bO bO I (i) 

•rl •r-1 I s:: +> 
i::: "d i::: (1.) ! "d CJ § (]) 

(l) a> (l) +:> I (l) +' rg 5 •rl 
(!) ,Cl ~SJJ r.cl ,.0 P -i • 
H Cf) -I (1) m Q) +' ~:S r-1 bO 
Q) (;\'.) (l) H ru H •rl f--1 
:> ;s.!;> fil ~(Il ru •rl cti Vt~ P-! ,.0 
I II III IV V VII ............... ~----·----~--._____._._ .. --- - --

F·lo?. t at SoG. 1.30 % 0 0 2 3 13 19 37 

Ash on float at 
1.30 % - - - 3.1 3.0 2.9 3.3 

Floe:t (..1.t S.Ge 1.35 % 10 15 22 33 34 49 65 

!:..sh on flogt ,.., -1-c,.v 
1.35 % 3.0 3.6 • 4.6 4.7 5.0 4e5 4.7 

Float e~t S .G. 1.40 % 29 30 41 57 47 67 86 
I 

Ash on float at l 
1.40 % 4.3 5.0 606 6.5 5.7 5.9 6.3 

Float at SoG.l.45 % 44 55 59 77 61 82 91 

Ash on flo2.t at I 
1.45 % 5 . 8 6.7 8.1 7.8 7.0 6.8 7.0 

Float at S.G. 1.50 % 67 89 78 93 81 95 96 

lt:.sh 
:1 .60 

V~sh 

on float at 
% 9.1 10 .3 10.7 9.7 10.0 8.i5 7,.5 

on whole coal % 27.4 12.7 17.8 llo8 15.l 9.5: 8.7 

l -----------------~ ' ! 

These analyses show that. t.he 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 ultimste pos_sibilities 

of gravity separ2tion which ma.y not, however, be reali ·~~ble in . 

practice with less fine1y crushed coal. 

For example, samples IV and VI show about 20% sinks 

at S6Gc, 1.45 although these samples were floated at this specific 

gr2.vity in their original sizing. Their ash contents are also 

considerably higher than these of the flo2ts at S.G" 1.45 on the 
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finely crushed coal. This gives some indication of the effect o:f 

increasing particle size on the efficiency of gravity separation 

as a means of reu-overing lcw ash coal from these coal types. 

The practical possibilities of gravity separation 

are indic2_ted j_n Table 2 in which are recorded the specific 

gravi ty analyses of sample r, V and VII in their original sizes 

and sample III after crushing to pass a ~-" square mesh sieve• 

In order raore nearly to approach practical conditions the - 1/16.,., 

material was removed from the samples before analysis beuause 

this dust cannot easily be washed. The proportion of this mater-

ial removed i s recorded in the table. 

TABLE 2 

§l:ECIFIC GRl:.VIIT.1:N!:..LYSES QE CR~D COALS 

,___ ________ . 

s !. M p L E 

F loat at S.Gc, 

.sh on float 

F 

A 

F 

F 

loat 

sh on 

loat 

sh on 

loat 

sh on 

loat 

sh on 

inus 

at S.G. 

:float 

at S.G. 

float 

at S.G. 

float 

at S.Go 

~=loat 

1/l6" 

.. 
( 
I 
I 
! 
i 
! 
I 
i 
I 
I 
! - ! 
i 

1.30 % I 
i 
! 

at 1.30 %. I 
j 
I 
I 

1.35 o· lo 

at 1.35 % 

1.40 % 

at 1.40 ot_ 
/0 

lo45 % ! 

I 
j 

% 
i 

at 1.45 l 
i 

1.60 % 

at 1.60 % ! 
l 

I 
' i 

% l 
l 
i 

- ,--b.O = 
s:: tO • .. 

•rl = r-1 
b(JY):tjl "' r-1 
•n r-1 ~, 

+ <D i::-1 r-f 
Q) +> + 2+ ©: ~ -Hrl'"1i Q)t: ,+)_ 
<D~ ~,-;:c\1 •n r-i 
!> I P'.:ll ls l 

I Ill V 

() ½ 18 

- 4.8 4.,7 

13 18 40 

607 6.8 6.o· 

32 47 55 

806 8.8 7o2 

42 66 71 

10 .2 10.3 9.5 

65 85 
f 

91 

14.6 12.5 ~2.3 
i 
I 
i 

- 14 8 

\ 

I 

Cl) 
H to 
QJ r-f 
+J ·-........ 
<D r-f 

•rl . 
Pi + 
ri PO 
::S H 1: m ::sr-1:N 
~,01 

VII 
10 

4.1 

67 

6.3 

87 

7.1 

93 

7.5 

96 

7.8 

40 

\ 

The Breyteri coal, iNi thout previous cru,shing, 

yielded €7% flor-:1t of 11.8% ash at S .G. 1 .45 and 89% float of 14.5% 

ash at S.G. 1.60. This shows an improvement in ash content though 
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not in yield on crushinr to --½". On crus:hing to ..... --:fru neither 

yields nor ash contents were further imprmred and the proptrtion 

of -l/16t,•· material increased to 36%. Similar comparative tests 

on the Paupietersburg coal also shmriled no appreciable. irnprovement 

of the senare..tion on crushing to 

In order to obtain returns- on a large scale similar 

to those recorded i.n Table 2 it.would not be practicable to use 

an upward current washer owing to the bad washingTcharacteristics 

disclosed by the specific gravity analyses. L gravity separator 

such as is typified by the chance washer Wl"\uld be required e,nd 

such a we.sher cannot handle. coal of less th8n 1/1sn size. The 

best results which ·~rnuld be .ex1Jected from such a washer are re-
- .' ''f._; 

corded in Table 3 in which the yields of coal of 5%, 6% and 7% 

ash fr0m semples I, III, V and VII are given!) These yields e.re 

c alcula.ted on the raw coe.l before remov2l of the -l/16H :fraction 

though only the + 1/1611 fr2ction is assurned to be w~rnhedr,, 

T A B L .. E 3 

I 
boAL 

% Yield o? Coal of 

- 5%Ash 6% Ash I 
0 2 

«---1 ~----- ----------1r, 

·2 9 

20 34 

I 
18 

48 

20 35 

Wvi tbP.nk -J.!''. + 1/16'• 

~aul ni eter sburg --.l,-11 + 
1 1/16K ~- 51 
.... L_---~--=~~----+---,.----...1..------~~---1.--=--~---·c·•~--=-· 

The yields from the Paulpietersburg coal could pos-

sibly be increased by a quarter by crushing to -1n only thereby de--

or.easi.ng.:· the loss of -1/16'' meteris.l. It i.s doubt:ful whether the 

yield of the :Wi tbank co8.T could be much increased by further crush-

ing owing to the increased loss of ~i/161? m2.terial involved. 

Owing· to the .,,+ow Y:Jelds to be expected., the produc-

tion of low ash cos,l by w e.sh~-1:ig is not very 2t tre.cti ve 2.nd another 

method of e.sh reduction w~s ~pvestig~tedc This method is based 

on the -proposc:ls of L2:tegan P.nd vr,n Eck (Sel:.., Pntent A·.'1plict)_tion 
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Nr, .1270/28) 1'.'l'ld the I.H.P. (German P~?tent l~pplic:::.ttion No. I 

52940 IVc/120 - 1935.) 

This rnethod consi.sts of grinc.ing the «021 to a 

fine powder j_n th:~ 1Jrc.sence of oil 2-.nd we.ter. Under· sui t2ble 

conditions ~021 of low ash content sep2r2tes qs a p2ste with the 

oil from the wet er which retr-dns the mA.j ori ty of tho minerr:-;l 

mRtter origin~lly associ2ted with the coRl. 

The $.outh !...fricr.n coals tested were found to give 

s2t:tsfPctory result.s when ground to pqss r:-_ 0.2 m.m. screen with 

h2.lf their weight of cil r-nd twice thGir weight of w~ter 2nd 

subsequent thorough kneeding of the co Pl oil pP.ste with fresh 

wP.ter. The se~JP,r2;tion of low P.Sh co2l from minerP.l mP:tter is 

complete, the; mj_neral m2~tter showing no tr::;•ce of bl eek colour. 

The yields 2nc. ?:sh contents of tho earls obtained in these tests 

are recorded. in T~ble 4, the yields being cr-tlculPt_ed on the 

originP.l unw2 shE:d COP.ls o 

T/.BLE 4 

co: ... L js:21':PLE NO. YIELD % !.SH 

Vereeniging I BC 8.1 

Verseniging II 

III 

IV 

V 

VI 

6.1 

1Breyten 

breyten 

Witbcmk 

!Vifi tbank 

IP e,ulpi. ctersburg VII 
I 
l 

87 

63 

9( 

67 

96 

5.8 

4.1 

·-------,=i-=~•=~------4,-----·---_.,:.-----------

The oil used :in these se,p.e.retions was .'?; rninsrP .. l 

lubrj_catj_ng oil., s~.,mpie V, tru,.tcd with a crude shr~ls oil Emd 

withe hydrogen2.tion residu2.l oil, yielded co2;ls of 5.,S% m1.d 

.5 • 5% e'.sh re spec ti vely indicating th?t the :r;i.r.ture of the oil c2n 

be v2,.ried over wide limits with out !:i,ffecting the results nE:torial-

ly. 

The 2Bh contents recorded in T~.ble 4 are probtibly 
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not the minimP. obt~.ineble since they 2,pp2.rently r:tll conte.in a 

certPin 2r2.ount of iron derived from the grinding mortP.,r, and this 

iron sticks ~refercnti~lly to the oil. 

The pyrites pre sent in the cosl tends to rernc==dn in the 

oil peste ~nd this in p2rt accounts for the lower finel ash con-

tents of the WP.Shed s~4.inples II, N Emd VI comprred with the un-

washed eor-~ls. 

These tests indicete the f~r reP..ching degree to which 

miner2l mP,tter :>ncl coP.l cr-m. be SG"'JPrr:tea. by grinding to sizes 

smR-llcr th2.n CPD be w2.shec1,e.nd suggest tho possibility of obtP;in-

ing high yislds of' low :-1sh co;-,_l from run-of-mine products, with 

or without P. nrelirninary wPshing to remove pyri te.s P.nd bone cor-\l 

of high inherent 2sh content. 

!.n !-~l terne.tive process which ·might rdso givG gc od 

res 1Jlts is the VP.cuum froth flot2.tion process which is b?scd on 

simil0.r pd.nci~oles e.nd. both these processes ~.ppePr to be worthy 

of further invest..igetion in view of their possible applicability 

for the production of coal-oil pastes of low ash content • 

l DIRECTOR ? 




