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REPORT NO. 10 OF 1243.

-SUTYEY P.EPORT NO. 51.

REPORT ()!T s'AMPT..1:;-_'.._:; o·BTAINED FHOM BOREHOLES PUT DOVHIJ' ·BY 
THE ANGLO_-TRANSVAA:L COI.LI-:1:RIES, LTD o, ON THE FARM 
GROOTPAN 67 IN TEF, WIT.BANK DISTRICr OF TRAl\TSVAAL o 

INTRODUCTION. 

· A series of six 'bot·eholes were put down during 1941 by the
Anglo .... Transvaal C�llieries Ltd., on the farm Grootpan 67 in the. 
Witbank District of TranEvaalo The location of the boreholes is 
shown in the a.ceo!'.lpanying sketch map (see bacY. of report .. ) 
Borehole Nos • . MN 5/ 41 ana. r.'NT 6/ t:.l which 1,irnre ree.med and a eepened

.,

were originally numbered 3/1929 and G7 respectively. It has not 

J been pessible to obtain the old records of these holes_ 

• 

The farm Grootpan 67 lies approximately-12· miles south-
w·est of Wi tbank o The Johamrnsburg-Wi tbank railway line ·crosses 
the farm. The Hinnaar-Witbank Col_liery and Minnaar Station are 
situated vr:ry close to the prospected area o The details of the 
borehole cores indicc1.ti nr the seams and the strata -·encountered, and
the d_.epths below the surface are recorded in 'rable 1 ( see at back 
o� rep6rt, page 6/8) 0 

Th� strata encountered consist almost entirely of sandstones, 
shales and carbonq.coous shales. Dwyka was encountered only in 
borehole- wrw ··1/41 at-·a distanQe of 12 feet below· the No. 1 Seam. 
The o-ther hole·s·. were stopped just after the No. 1 Se�m had been 
intersected. 

of 
The· boreholes show the normal succ·ession/coal. seams from 

1 to 5 (bottom to ton) found in the 1Nitbank coalfield. A general-
ised vertical 8ectior�. of the strata intersected is given below:-
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Coal and shaly coa1-C2½' Coal in to·wer No. 4 Seam 
Sanrlstone (grit) Borehole �/NJ 2/41)
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Briph� �oal No. 3 Seam 
Sandstone and shnle 
Bln.cv.·shale 
Shaly coal No. 2 Seam 
Sands tone r1nd shale 

Coal No�- 1 Seam 
Sandstone and SQRle 
Dwyka 

Seam 5 has deterio�ated to shaly coal in this area. 
were only taven of the coal core from Borehole ]@ff 1/41 .,
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and ·.114w· 4/41. were mixed.' The holes lie in the middle o;r the area 
under corisidera tion. · 

--No- sa·mples have been made. from the ·--No •. 2, Upper No. 4
'J 

l\T.oa •. 4A
and No. 5 seams. - Where. samples were taken of ·thes.e seams, they ha�e 
proved to be of inferior quality. ·and _it was therefore de.cided to be 
unnecessary to -investigate the nature of the seams -more ful�-Y• A 
_composite sample of the Lbwer No. 4 seam ·was also not· prepared·

'j · sL::'_..!a 
it is only in boreholes !'�N 1/ 41 and WlW 3/ 41 that the · bottom portion 
of the seam·is wide enough to be considered of economic importance. 
It is unfortunate that the r.ecords .of the original holes 3/1929 and 
G7 (boreholes �IN . 5/41 r:.:na MW ·6/41) do not exis.t, since these would 
have indicated the nature _of the Lower No.· 4 seam in ·the southern 
portion of the pro�pect�d arei. · 

In Table 6 Csee at back of report, page 18) the ultimate 
analyses of the composite-samples listed in Table 5, are given. The 
analyses have been carried out in- all cases on the float at a S O G. · 
of 1.6. This procedure · is .adopted in order to eli.minate as .far:. 
as possible the effects due to the pre�erice of adventitious mineral 
matter. The_ results are expressed on a dry, ·ash-free basis so as 
to present the composition of the coal substance proper, unm1.xed 
with mineral matter. The proces� of floating the coal also 
materially reduces the error involved in calculating actual analyses 
to a dry, ash-free basis. 

-Table 7 ( see at back of- r,eport, page 18 ) �hows the sulphi1r
distr"ibution in the compo.si te ·$anmles e The analyses have been 
carr:i ed out on.- the whole coal i�cluding adventitious mineral . 
matter. • ·The ·sulphur content ef the flpats at 1 .• 6 are also included 
in the table. ·· 

The hydrogen ·.content of the No. 1 seam is high.er than is 
normally the case. fo·r this seam. . The ultimate analysis of the No. 
3 seam agrees closely with analyses of the same seam in ot:be-r parts 
of the· district o ·The greater. portion of the sulphur content of the
No. 1 seam 1s present as·. pyrites. Much of this can be readily 
removed by �a_shing � 

- -

SECTION Cg CARBONISATION· .ASSAYSo 

Low .temperature car.ponisation a:ssays .(60o0c) :1rrere carried out 
on both the c_omposi te -�---�rnples. The assay is carried out on the float· 
at 1. 6 S O G·. for _the· same reasons· a$ are outlined in Section B, and 
also since that .fraction would.most nearly -represent the ·ordinary 
washed product obta:Lnable from the seams. The fi1?ures obtained 

,· are given in. Table :•8 .. ( see hack of rep0rt, page 19·). 

A hiP-h temperature Gray-King assay (900°c) was carried out 
, on the composite No .• 3 seam sample.. The details of the test a.re 

also listed in Table B (see back of report, page 19). · Owing
t9 the narrow width of the No. 3 seam, the results obtained are of 
value from a correlative rather than an economic aspect·. 

The yi-elds of tar and gas from the No. ·1 seam in the low · 
temperature carbonisation assay aro hirher than normal for this 
seam in other. parts-of tho .Witbank: Coalfieldo The Noo 3 scam with
its high volat1_1e matr:cr a:6d hydrogen contents y"ields mo-re tar and 
gas thRn the No •. 1. seP.m. The fi_gure_s obtained for the high tem-
perature. carbonisation assay of. the N:o. 3 seami ·when compared to
tre low tempe.ratlrre result 9· sbow that t��e yielct of gas is higher 
and .that the yiel9-s of. coke .and tar· are 16we:r. .The results are 
normal for th� No. } seam. 

SEGTION D:.DETAILED FLOAT .AND SINK ANALYSESo 

Float and sink analyses together with their attendant ash and 

sv:1ell:lng/ ••• � 1� .,4., 
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TABLE 1 (BOREHOLE RECORDS: CONTINUED) 
Borehole Collar-- Thickness 
Number Elevation ft. ins. Description of Strata.

M1JL3/41 
(Cont.) 

i:W.4/41 

(Feet a.m. s.L) 

52.23. 5 

2 t on
3 f 7" 

24' 1" 
12' l" 
1' 21'
r:;': /" 
_,,, ....... 

22 T 7"
7' 9"9r 0" 

30' 0�' 
4' 3 " 

32 1 10" 
8 111" 
5' 3" 

36 t O"

65' O" 
31' on

83" 9" 
10' � tf 

19 t " 

17' 6'.'
3"

3 t 3 " 
2 l 3" 
2 t 4"

24 t 6" 
8t 6" 
l' Qt! 

/ 

4t 6u 
29' on
·10' 3 II 
10' l"
641 8"
7' 0" 
6 1 6'' 

M.W. 5/41 5239. 2 188' 4" 
_( Originally 

3/1929) 

, MoW .6/41 5197. 0 
(Originally 
G7) 

7' 5" 

101 
24' 

9 t 
.4 f

29 1

13' 
8-' 
gt 
8t 
4' • 

2- !
1'
6 t 

6" 
3 rt 
9" 
0" 
6" 
0" 

4'' 
6" 
?" 
8" 
2tf 
7" 
O" 
5'" 

3-1' 7" 
16 t 2" 
6' 1" 
2 t 3" 
4 1 10" 

COAL NO o _:4 A SEAM. 
"sarldstone shale 1)a.nds 
COAL UPPER & LOFTER. N0.4 SEAMS 
Grit . _· _,·-- ... -, =· =-·------·-·· -·-

COAL NO� .'3: SEAM 
'Sanaston.e . sfiaie hands 
Black - shine 
COAL NOo 2 SEAM 
Broi:m shale 
Grit 
Shale 
Grit 
COAL NO.l SEAM: 
Shaly 3andston·e 

SurfPce sotl and ciuklip 
Sandstone 
Sandstone shale bands 
Sandstone 
COAL NO.· SEAM 

1.a e 
Grit 
COAL 
'Sna!e 
COAL NOo4A.SEAM 
'shale 
COAL UPPER & LOWER N0.4 SEAMS· 
Grit 
COAL N0.3 SEAM 
�andstone shale bands 
Shale 
COAL NO. 2 SEAM 
Brm.1m shale 
Grit ·shale' bands 
COAL NO II 1 SEA}:! 
Sanctstone sfia1e 11ands gritty 

Reamed old hole 
Sands ton& 
COAL NO. ·'3 SEAM: 

.. 

Sands tone shale bai1d 
Black shale 
COAL NOo 2 SEAM 
Bro·wn shale 
Grit 
Sandstone 
Grit 
Sandstone shale bands 
Grit 
CO.A� )·. 
Shale ) NO ii 1 SE.ATv1 
COAL )'-
,Sandsto.rie '·sha.le band 

Coarse Sand.stone 
Black 'shale 
COAL NO o ·,1 SEAM 
'Sn.ale: 
Coars'�' s·andstone 

Total Depth 
f.t ,, .. ins 

293 r C" 
296' 7." 
320' 8 11

322' 9" 
3_ ").  3 '11" 
339' 5£
362 t O" 
369' 9"
378' 9" 
408' 9" 
413' 0" 
445'10" 
454' 9" 
460' 0"

36' on

101' 0" 
132' 0" 
215'' 9" 
226' 0" 
245 1 8" 
263 1 2" 
2.63 1 5'" 
266' 8" 
268'11" 
271 T 3 fl 

295'' 9" 
304 t 3 II 
306' 0" 
310'' 6" 
339' f H 

349' 9°

359 '10" 
424 1 6" 
431' 6" 
438' 0"

188' 4" 
195' 9" 
196' 3" 
206' 6" 
231' 3" 
240 t :30 .. 
244' 9" 
273 t 9" 
287' 1" 
295' 7" 
304' 2_ff 
312 1 10" 
317' 0"

319' 7" 
320' 7" 
327' 0" 

2.9Q' 6" 
3'15' 8" 
321' 9" 
324 r 0" 
328 1 1c rr 

Old. borehole cleaned out to 267'11"
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float contains the majority of the coking constituents wh en these 
are present in a sample. 

(b) The rercenta� of float at a S.G. of l •6 is thepercen-
t.@Se by ,rafght o the coaiwfiich hasab.G. les·s than 1.6 ° It 
represents approximately the amount of c cal substance present and 
also gives an optimum figure for the performance of an ordinary 
washer on the coal. T his figure subtracted from 100 gives t he 
amount of adventitious matt r in a coal sample 0 This cut at 1•6, 
together with tha t at 1 .45, gives a rough idea o:f the distribution 
<af'1he mineral matter in a sample. 

(c) The..12ercent�e ash on the float at 1 .45 gives some indi-
cation of them1nimum-as� content !iT<elywoe obtained by washing. 

(d) The J2ercen tag� ash on the float at 1. 6 represents the
amount of ·minerairnatter intimately associated Wl th the coal sub
stance and as such furnishes a figure for the min:unum ash content 
for a normal washed product from t h e  particular sample. 

(e) The TNoodal l Duckham Swelling Number is the ratio- of
the final totliewi tial voiume of 1 gram of"coal heated strongly 
under standard conditions and is a measure of the coking propensi
ties of the coal. 

This test is carried out according to B.s.s. Specifi-
cation, No, 804 of 1038, uThe Crucible Swelling Test for Coal" .. • 

1 Denotes a residue of definite coke structure but no 
swelling. lJf denotes a residue easil y friab le and pGssessed 
of no coke structt1re. 1 p denotes a residue in powder form. k. 
valhue of 3 or more indicates definite coking possibil ities • 

... 

(f) If the float 1.45 material exhibits coking possibilities,
further swelling number determina tions are carried out on the S.G.

l •6 fraction. These figures give an indication of the c oking
propensity with this s.G. cut.

Vl. DETi.ILED FLO •. T i.l'JD SINK .!J�LLYSIS: 
_____________________ ......, ___ 

Float a.la sink analyses together with their attendant 
ash and swellin g number determine.tions, a�e made on £.2!:.'"rl£2� coal 
samples. 

This work is usually carri ed out from three different 
aspects viz:-

(a) t he charaterisation of types of coal and the subsequent
use of this data in correlation.

(b) the investigation, in a more d etailed manner, of the
possibilities and results of washing.

(c) the investigati on of the effects on the coking properties
of the changes brought about in t he nature of the coal by
washing.

Where the two 12-.tter aspects - which are, bf crurseJ
closely related - command the most atten tion, floats cor responding 
to possible washery products are preferred

.1 
since from them the 

yields and characteristics of the cleaned products can be readily 
obtained. This involves making cuts at various specific gravitjes 
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(b) 
divided into

( 1) 

Adventitious mineral matt.fil: which may be again sub

more or less isolated pockets and more continuous 
bands�included in the coal seam. 

( ii) mineral matter derived from accompanying strata.

Run-of-mine coal would contain all the forms ·Of mineral 
matter described above; effective picking should remove the greater 
portion of (b) (ii) and washed coals would contain (a), and (b)(i) 
to a limited extent only. In.order to determine the a.sb fusion 
temperatures of cordi,nar-y picked but unwashed e:O:aJ..,1 these tests are 
carried out on the whole coal samples, including adventitious mineral 
matter. If a figure for washed coal is required, the determination 
is made on the floats at 1.6 S.G.

A direct correlation between the laboratory deter� ... 
minations of the ash fusion temperature and behaviour of the ash in 
practice has not so far been possible. Although the determinations 
are carried out under �onditions designed to resemble as closely as 
possible those actually obtaining in a furnace, the differences 
between small and large scale conditions �re appreciable. The 
results indicate, bowever� the probable behaviour of the ash in 
practice and the following scheme may be used for interpreting the 
laboratory determination of the ash fusion temperature. 

(a) less than 1250 °c T likely to cause clinkering trouble
under all furnace conditions.

(b) 1250 °c to 1400 °C - unlikely to produce clinker under
general conditions, although trouble may be experienced
with industrial appliances like producers and forced
draught boilers.

(c) greater than 1400 °C - highly refractory ash which will
probably not clinker under any conditions.

Xl. HYDROGENATION. 

The work done in this sphere constitutes a comparative 
hydrogenation survey, consequently a discontinuous rotary converter 
though it affords no quantitative data as to the behaviour of the 
coal in a large scale continuous plant, can nevertheless be used. 
Under rigidly standard conditions results obtained with this 
apparatus are qualitatively comparable o

The coals are heated in the form of a paste containing 
57% of coal, 38% of oil and 5% of molybenum sulphide as catalyst. 
After f_illing the converter with 440 grams of the p2 ste and 
hydrogen to a pressure of 100 atmospheres, the conv_erter is heated 
to 45o•c and �kept at this temperature for one hour. 

The evaluation of the results iS �:based on the percen
tage of residual organic benzene-insoluble material reckoned on 
a dry-ash-free basis. Where this figure is low, the coal may be 
expected to give better large scale results than where it is high o

The best coals so far tested in South Africa ·have yielded 8 - 11% 
of this insoluble residue. The average is about 31% and the 
maximum 60%. 
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