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FUEL RESEARCH INSTITUTE OF SOUTH AFRICA,

REPORT NO, 13 OF 1943,
SURVEY REPORT NO. 60.

REPORT ON BOREHOLES PUT DOWN BY G.S.0,, ON THE FARMS LELIFFONTEIN
25, KRANSPAN 95, LEEUWENBURG 273, SMITSFIELD 137, BRIEFONTEIN 139,
COALBANK 77, LIEFCEKOZELN 183éTANﬁ BLOEMKRANZ 185, IN THE EASTERN

PORTION OF %HE ERMELO DNTSTRICT OF TRANSVAAL,

INTRODUCTION, x

In September, 1939, an intensilve surve§'_of the torbanite
occurrences in the vicinity of Mooifontein 287, north of Ermelo, was
begun by the Geological Survey. A number of boreholes were sunk on
behalf of the Mines Department by the Irrigation Department in those
areas of the Ermelo District where deposits of torbanite were helileved
to exist. This report dezls with holes put down in the eastern
portion of the Ermelo Distriet.

The drilling was_carried out by two Sullivan mechines, one
glving a large core (34" diameter) and the other a small core 3" in
diameter. The large cores were sluost completely recovered and
proved suitable for analytical works the small core machine was used
only for piloting purposes in order to obtain the thicknesses and
depths. of the strata.

In this area 13 borcholes were put down of which only 6 were
large core holes. The location of the holes are shown in the
accompanying map. A1l the holes lie close to the Ermelo- Lothair
railway line. The large coal cores were sent to the Fuel Research
Institute wherc they were snlift and examined and analyses were made
on a number of cozl samples.

THE CGENERAL GEOLOGICAL FEATURES OF THE AREA, x

As can be seen from the zccompanying map, the geology of the
area is of a very simple nature.By far the greatest portion of the
area is covered by almost horizontally disposed sandstones and sandy
shales of the Middle Ecca series, Outerops of these rocks are
usuelly seen in sprulits and rivers, but over large stretches outcrops
are scarce and the soil ‘is generally of a greylsh sandy type, which
is not very fertile,

The drainage is effected by tributaries of the Vazl river
flowing in a soutrerly directlon. The Vaal river itself flows.
throvugh the areza. Many lakes or pans are present in the area.

. The dolerite outerops visible on the surface are shown on the
map, (See back of rerort).

ANALYTICAL '"ETHODS AND“EﬁEIR SIGNIFICANCE.,

The analytical mcthods empl~ryed by the Fuel Research Institute
for Coal Survey worl: and the significance to be attached to the
determinations, are given in the Appendix. (see at back of report).
SECTION A: CENERAL DISCUSSION OF THZ BOREHOLE CORES. X

, The details of the.borchole cores indicating the seams and the
strata encountered and the depths below the surface are recorded in
Table 1 (.sce at back of report, poge 6 ),
x See "A Short Report on the Results obtained by Drilling for Torbanite
in the Ermelo Districty by F.A. Venter, ¢.S.0, of S.A., 1942,

XThe/D.GOQIFU
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. The followlng were large core holes: B.H.3 on XKranspan 95%
B,H.'s 1 and 2 on Leeuwenburg 273, B.H. 1 on Smitsfield 137, B.H's

1 and 2 on Liefgekozen 183, No coal was found in B.H. 2 on
Leeuwenburg 273 (large core),

The strata encountered in the boreholes consist almost entirely
of sandstones and shales and shaly sandstones,

In 10 boreholesfiolerite was encountered generally located below
the coal horizon. The intrusions appear to be in the form of sills
and sometimes more than one 1s present. They vary in thickness from
a few feet to over 70 feet,

The coarse grit immedlately overlylng the Dwyka conglomerate
1s present in this area. It varies in thickness from 10 to 70 feet,

Dwyka conglomerate was encountered in borehole 5.In the deep
borehole on Coalbank 77 the Dwyka is absent and the grit, together
with some shaly sandstone, lies directly on Swaziland schist. In
two boreholes schist was struck and in two old Granite. The pre-
Karroo floor in this area 1s therefore identical iIn nature to that
to the north of Ermelo,

In two boreholes thin seams of torbanite were intersected, In
B.H. 1 on Coalbank 77, 1 inch of torhanite was found 110 feet above
seam A. In B.H. 1 on Smitsfield 137, 2 2 inch seam of torbanite
was found 105 feet below Seanm C. No analyses were carried out on
these torbanite occurrences.

In Table 1 2 correlation of the seams is indicated,

It is necessary to point out at this stage that this nomen-
clature is based on very scanty information and that for the greater
part it is purely conjectural. The succession as indicated by the
G.5.0, 1s also given i Table 1. A number of the boreholes showed
the normal succession of coal seams from A to B (Gop to bottom)
generally found in the Ermelo-Breyten Coalfieid, A "seam" F is
also shown and 1t 1s present in the following boreholes from 110 to
130 feet below seam C:

B.H. 1 on Kranspan 9% 2" Coal

B.H, 2 " Kranspan 95 1" shaly coal
B.H. 1 " Leeuwenburg 273 17 7" Coaly shale
B.H. 1 " Smitsfield 137 2" Torbanite
B.,H, 1 " BYerkranz 185 6" Coal

This correlation is of interest, since in the adjolning
district of Wakkerstroom, a seam ¥ 1s also encountered which in
places has been found to be torbanitic in nature.

Seam E was intersected in 6 boreholes; it is a thin band of
coal grom 1 - 12 inches thick, and lles from 40 to 60 feet below
seam C.

Seams C and D are present in nearly all the horeholes if the
F.R.I. nomenclature be adopted. Both seams are very varlable in
width and nature,

SeamsC and D are usually separated by 30 feet of sandstone and
shale, erxcept in the boreholes on the farms Driefontein 139, Liefgekozen
183 and Coalbank 77, where the whole section of %the coal horizon
seegs to he abnormai. Here the width of the parting is from 60
to 80 feet.

Seam B 1s present in 7 boreholes and 1s 2lso very variable,
It is never more than 20 feet away from seam C and on Liefgekozen
183, less then 2 feet of parting separates the two seams, Similar
con&itions exlst in other areas of the Ermelo coalfield,e.g, at
Mooifontein 287, where <ecam B is sometimes found lying immediately
above seam C,

Seam A is only present in 6 boreholes; this is largely due
to denudation, It lies 30 to 60 feet above seam B, This is

NnorMmai/eceeoe
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normal for the coalfield.

About 100 feet above seam A in B,H.1l on Leliefontein 25, two
thin bands of coal are present. This horizon colncides with the
1" band of torbanite fuind in B.H,1 on Coalbank 77, and also with
the torbanite in the Kranspoort 264 -~ Driehoek 12 area (north of
Ermelo) and the Blaauwkop 0il-shales (Wakkerstroom District).

In 5 of the 6 large holes cores of the coal seams were -obtained.
The following seams were sampled:-

B.H.3 on Kranspan 95: Seams C and D

B.H.l on Smitsfield 137: Seams C,D, and E
B.H.1 on Leeuwenburg 273: Seam D

B.H, 1 and 2 on TLiefgekozen 183: Seams B and C.

SECTION B: - PROXIYWATE ANALYSES OF SAMPLES.

The details of the samples tal'en are given in Table 2 (see
back -of report, page 18 ), The core or section of each seam is
given a distinctive sample number,

Table 3 (see back of report, page 20 ) gives the proximate
analyses of the samples detailed in Table 2 on an air-dried basils
together with: :

(a) the percentage float at a S.G. of 1,45

(b) the percentage ash on the float at S.G. 1.45%

(c) the percentage float at a S.G. of 1.6;

(d; the percentage ash oh the float at S.G. 1.6 and .

(e) the "oodall Duckham swelling number of the float at S.G. 1.,45.

The samples from B.H.1 on Smitsfield 137 (X13,K14, XK15) and
from B.H.1l on Leeuwenburg 88 (L88) were burnt. This fact has
inereased the difficulty of determining the correct correlation
of the seams, ~ The coal in B.H.1l on Léeuwenburg 88 was burnt by
the dolerite between seams C and D; this dolerite has also widened
the distance between seams C and D, No dolerite is shown in the
record of B.H.1l on Smif:"ield 137,

The remaining unaffected samples have analyses typical of the
high volatile Ermelo-Breyten Coals,

SECTION C: ULTIMATE ANALYSES OF SAMPLES.

-

For the purpose of further and more detailed investigation,
a series of ultimate analysés have been carried out. In the case
of the two boreholes on Liefgekozen 183, composite samples have
been made since both the seam sections and the proximate analyses
have confirmed the similarity of the coals. The details of the
composition and the type of coal represented by these samples, are
given in Table 4 (see back of report, page 21 ) together with the
proximate analyses of the composite samples.

In Table 5 (see back of report,; page 21 ) the ultimate analyses
of the coal samples are listed. The analyses were carried out on
the floats at a S.G. of 1.6 and the results exnrressed to a dry, ash-
free basls, so as to present the composition of the coal swbstance
proper,

. Table 6 (see back of report, page 22 ) shows the sulphur
distribution on the whole coal together with the sulphur content of
the floats at a S.G. of 1.6,

The carbon contents of the samples are low and the oxygen
contents high, especially of the samples 1177, L178, and L180, The
hydrogen conterts of the samples L179 and L186 are exceptionally
high. The nitrogen contents are slightly higher and the sulphur
contents slightly lower than are normal for Transvaal coals. The
analyses or the whole agree closely with those of adit samples taken

from/eecens
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from the lLake Chrissie area,

The organic sulphur contents of the seams are higher than those
of the main Ermelo-Breyten area and in this again are comparable
with the coals of the adit samples of the Lake Chrissie area,

SECTION D: CARBONIZATION ASSAYS.

The figures that have been obtained from the low temperature
(6009C) CGray-King carbonization assay tests, are given in Table 7
(see back of report, page 22 ). The analyses were carried out on
the floats at a S.G. of 1.6.

There is a decided correlation between the yields of coke, tar
and gas, the hydrogen contents and the volatile matter contents of
the samples. Samples L179 and L180 which have higher hydrogen and
volatile matter contents, yield less coke and more tar and gas than
samglei L1177 and 1178 which have lower rydrogen and volatile matter
contents,

SECTION Es DETAILED FLOAT AND SINK ANALYSES.

Float and sink analyses, together with their attendant ash and
swelling number determinations have been made on the comrosite samples.
The results are tabulated in Table 8 ( see back of report, page 23 ),
and are of wvalue for future correlative purposes,

SECTION F: ASH FUSION TEVPERATURES.

Ash fusion temperatures determined on the whole coal samples
are 1listed in Table O (see back of report, page 24 ). Samples L1177,
L1179 and L180 have highly refractory ashes, Sample L178 gives a
low value which is similar to that obtained from Seam D in B.H.22 on
Zaffirspruit 269, to the north-west of Ermelo.

SECTION G: GENERAL SUMMARY,

A generalised verticsl section of the strata encountered in the
boreholes 1s as follows:=

Surface soil, clay,"ouklip", ete.
Sandstone snd shalc

Seam A % - 5 feet Coal
Sandstone 30-60 feet

Seam B 1 -3 feet Coal
Bandstone and shale 27 = 90 feet

Seam C 3 inches - 5 feet Coal

Sandstone and shale 30 feet (on Coalbank 77, Liefgekozen 183 and
Driefontein 139, 60 -~ 80 feet)

Seam D & - 4 feet Coal ( or up to 10 feot coalv shale and
shale),

Sandstone and shale 10 « 25 “cet

Seam E 1 - 12 inches Coal

Sandstone and shale 60 - 80 feet

"Beam F 1 ~ 6 inches Coal or Torbanite (or 1%+ feet coaly shale)
Sendstone and shale
Black shale
Grit
Dwyka,

The seams generally have a sandstone roof and floor, The
continuity, width and the nature of the seams vary considerably.

Seam A.' The seam varies in thickness from % to § feet, Where it

£,

Ts thick it is usually composed of 2 to 3 portions separated by
thin/e....
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thin shale and sandstone partings. No samples of seam A were taken.,

Seam B. The seam is “vom 1 to 3 feet thick and consists at times

of two portions separated by a thin sandstone parting. The seam 1s
very variable being described in places as coaly shale and shaly coal,
whereas on Liefgekozen 183 where samples were taken from two boreholes
the coal was bright-banded. The ash contents of these two samples
were ‘12 and 20 %3 the samples indicate a coal very high in volatile
matter and hydrogen contents, but non-swelling, The seam here also
has a very low sulphur content, the greater part of which 1s organic
sulphur ,

Seam C, Seam C varied in width from a few inches to 5 feet. " It
consists penerally of bright coal ~nd at times split into two by a
thin sandstone parting. Where it was found to he unburnt the ash
content varies from 13 to 22 %, Tt has a very high volatile matter
content (32 -~ 38%) and is non-swelling, The hydrogen content of the
scam on Liefgekozen 183 was found to he evtremely high (5.98%).

Seam D. The seem consists either as % to 4 feet of coal or as 2%
To 1rt, of coaly shale and shale. The samples obtained indicate

" a bright, clean non-swelling cozl ( 9 - 13 % ash) having a high volatile

matter (35%) content. The ash fusion temperature (12000C) of the
seam here is very low compared to trose of other seams,

Seam E. This seam is from 1 - 12 inches thick. One sample was
obtained from B.H.1l on Smitsfield 137; the seam here consisted of
2" of bright coal but was burnt. The ash content of this burnt

sample was 18%.

Seam F. This seam consists usually of 1 - 6 inches of coal. In
B.0.1 on Smitsfield 137 it was found as 2" of torbanite. No samples
were avallahle for analvses.

None of the seams encountered in the large core holes have a
width that could be considered of economic value. The nature of the
coal seams encountered in the small core holes could not be ascertained.
Tt is therefore inadvisable to discuss the mining potentialities of
the area under consideration.

From a correlative point of view, the information obtained
from the borechole records and the analyses of the samples is also
tnsufficient to allow specific conclusions to be drawn. Attention
has however, been drawn to certain correlative data throughout the
report. Finally it must again b~ emphasised that the suggested
nomenclature of the seams is greatly a matter of conjecture.

PYFuacs.

F.W. QUASS

27th September, 1943, ASSISTANT,
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TABLE 1.
DETAILS ( BOREHOLE RECORDS.

B.H.1
Farm: Leliefontein 25,

Surface Elevation 5742 feet, (Small core)
Depth from < GcSnG- FaR.I-
Surface Section Correlation Strata Correlation
A ) i on Soil
4t ov 3t o" Ouklip
54t 6" 50t g" Weathered stone
551 on 6" COAL Seam X
62' on AN Banded shaly sandstone
62t an 4" Coaly shale
771 40 15t O" Banded shaly sandstone
881 ov 10! 8 Medium grained sandstone
.93' 4 7t 4 Banded shaly sandstone
o8y 2" 210" Sandy shsale
112+ ov 131107 Banded shaly sandstone
128t ov 16 O Black sandy shale
142+ 8¢ 14t 8¢ Sandstone
1431 O " ) Bright COAL )
144t 6" "IV " ) Seam Shaly COAL YSeam A
1451 6" THREgRLE Sandy shale )
146" 1 : 7y Banded shaly sandstone )
146"' 6" g" ) COAL )
164t 6" i Sandstone
165" 4n 1om Banded shaly sandstone
2481 g" 831 ov Sandstone
2491 5" 1 Shaly COAL )
2491 Gan T5n Sandstone )Seam D
2511 08" 1t 6" COAL )
251t 1AM TTTIN ) Seam Tand stone )
2521 73" Ll e COAL )
2541 1M 1shgn Banded shaly sandstone
2581 14 41 o Sandstone
263111 51 gin Banded shaly sandstone
269t 5 51 6" Black sandy shale
270t gn 1t 4n Sandstone
275111 g1 on Banded shaly sandstone
2771 6" 1r o Black sandy shale
277 7" v Sandstone
2771 8n 3 COAL Seam E
2841 g" 6110 Barded shaly sandstone
311t 6" 27t ov Dolerite
375t oV 631 6" Banded shaly sandstone
445t on 70 T Sandstone
500" O" g5t Qon Banded shaly sandstone
520t o" 20t ov Black shale
546 O% 26t o Grit

/.U....ﬂ



ZABLE 1: DETAILS OF BOREHOLE RECCRDS - CONTINUED,

B.H..1.
Farm: Kranspan 95
Surface Elevation 5620 feet (Small core)

Surface = Section Correlation Strate Correlation
2t on 2r on Soil
3t om 1t o Ouklip
20t o" 171 o Weathered sandstone
30! Ov 10t Qn Banded shaly sandstone
51' an 21t 2n ; Sandstone
551 6" 4.1 4n Banded shaly sandstone
. 56t 6" 1! 0" COAL )
Sg' v i g Sandstone %
581 4n 1! 3" ) Seam A COAL Seam A
. 591 An v g" ) Coaly shale ) .
. 60t 7" TI-E ) COAL )
115! ov K41 g1 Sandstone
116 6" 1t 6" ) _ Shaly COAL )
118! oOv LT Mt COAL ) Sean B
123t " .51 4" Sandstone
126t M 3r 1 Banded shaly sandstone l
127' on . Z" ) COAL )
127+ 4w 21 ) Seam € Sandstone ) Seam C
129t 2t Lot ) COAL )
146 3» ;i g ‘Banded shaly sandstone
1491 3" 3t o Sandy shale
151 1 110m Black shale
159t gn 8gr gn Sandstone
162 9" 3! 0" Seam D COAL Seam D
168! 6" 51 gn Sandstone :
179 3¢ 10t on Banded shaly sandstone
179t ov 6" Shaly COAL ‘ Seam E
. 101t ov 11’ o Sandstone
. 193+ on on Banded shaly sandstone
201t 8 _' g Dolerite
4 2131 8" 12t gn Sandstone
230t 2" 16t 6" Banded shaly sandstone
235t on 5’ on Sardstone
2381 4n T on Black shale
2431 4n 5' on Sandstone
2431 6" 2" COAL - Seam F
3351 ov 7av iGN Sandstone
3401t 6" 251 6" Banded shaly sandstone
347t 8n 7t on Black shale
361t A" 13t o Sended shaly sandstone
376 On 141 gm Black shale
449’ o 431 o grit -
: g on 221 Qn Dwyka
)1 on ot ov Granite

B.‘H. No,z/.'.




-8—

TABLE 1: DETAJLS OF BOREHOLE. RECORDS - CONTINUED.

B.H. Yo.2
Farms: Kranspan 95,

Surface Elevation 5548 feet. (Small core)

Depth fronm G.S.0, F.R.I,
Surface Seetion Correlation Strata Correlation
3! 3! Soil

341 Ry -om Weathered sandstone

351 10 e Banded shaly sandstone

60t 6" 251 61 Sandstone

62110" 21 4" (Seam A Black sandy shale

horizon)

138110" 761 O" Sandstone

Y40n10" 21 o Sandy shale

1521 2¢ 11t 4v Grey sandstone

1551 5% 31 3 Banded sandstone

159t 41 6" Sandy shale

1641 5" 4T 6" Banded shaly sandstone

164 111" 6" Seam C? COAL Seam C
17371t g7 o Banded shaly sandstone

1821t gn 8t gn Sandstone

18211 6" Black shaly sandstone

1851 8n 21 on Sandstone

18711an 21 3n Black shale

1971111 10t ov Banded shaly sandstone

198" v " Shaly COAL Seam D
2am o 1ot Q" Banded shaly sandstone ,
219 2n 1t 8n Baked sandstone
2431 ov 23110" Banded shaly sandstone

250t gn 71 8u Black sandy shale

2531 o 31 v Shaly sandstone

2541t g" on Black shale

2561 2" p Bl Shaly sandstone

2571 on 1t om Black shale

2611 2¢ 4t on Shaly sandstone

263 111" 2t gn Sandstone

2681 4n 41 g Shaly sandstone

2861 8" 181 4n Sandstone
2871 4 gn Shaly sandstone
304t 20 16110 Banded shaly sandstone

304 3% iy Shaly COAL Seam F
305t on 1v 6" Banded shaly sandstone

326 on 201 3 Sandstone

327111 RS AAL Coarse shaly sandstone

334! O© é' 1 Banded shaly sandstone

3471 2v 13t 4w Dolerite
371t O 23110" Black banded carbonaceous

sandstone

380! o ot Qon Black shale

3921 ov 12t ov Black sandy shale

4312 O 20t on Black shale

462' On 50t ov Grit
470t O" gt on Dwyka

B.H' 3:-/0..0l.g...
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TABLE 1: DETATLS OF BOREHOLE RECORDS - CONTINUED.

B.H. 3.
Farm: Kranspan 95,
Surface Elevation 5632 feet (Large core)

Depth from : G.S.0, F.Ry 1.
Surface Section Correlation Strata - Correlation
23t o 23' ov A Soil and ouklip -
33' o 10t On Weathered sandstone ,
hat Qv 21t g Fine-grained banded sande
storie with parts of grit
56! O" 2! 0" (Seam A Black carbonaceous shale
: horizon)
581 ov 21 on Fine-grained banded sand-
: stone
2t Oon A OM Black sandy shale
183 o 121 O Medium to coarse-grained

sandétone with big portion
Xgry coarse grit size "

185t 80 21t 8" Seam . C COAL : Seam C

188 gn 3t on Medium-grained to finee
grained sandstone

108t 8 10! O% Fine-grained banded sand-
‘stone, Latter part almost
shale

2034 8¢ 51 On Black carbonaceous shale

209! o" 5t 40 Fine-grained mottled sand-

o stone banded medium-grained

214! oO" 5t o Sandstone

215t o 1t O Seam D CUAL’ Seam D

2301 9n 15t Qv . Medium to fine-grained
sandstone

246" on 16 o Very fine-grained white
sandstone

2561 on 10! ov Medium to fine-grained

banded sandstone

260! on 41 Ov Black carbonaceous shale

2801 on 20t O" Banded fine-grained shaly
sandstone

310t o 30t ov Very fine-grained white
sandstone

311 on ' ov Black carbonaceous shale

3751 9" 64t O Very coarse sandstone with
. portions of very coarse-
grained grit

B.H. 1/.."'0...
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TABLE l: DETATILS OF BOREHOLE RECORDS~ CONTINUED.,
B, 1

Farms Leeuwenburg 273
Surface Elevation 5490 feet (Large core)

-

gﬁgfh from . G.S.Q. FeRcIu
ace Section Corelation , Strata Correlation
2' o¢ 24 g Soil
6! O 41 on Ouklip
151 On ot v Weathered sandstone
16! 6" 346" Weathered black shale
17 ov .. 6"  Seam A Weathered COAL Seam A
18+ o 1t o Weathered shale
30' 6" 121t 4" Sandstone
t gn 2t v Shaly sandstone
55' b 221 ov Sandstone
561! 2" on Coaly shale Seam B
741 AN 181 on Sandstone
L7417 6" an ) Bright COAL )
741 8" 2" ) Seam B? Shaly sandstone ) Seam C
75t on 4" ) Bright COAL )
77t 5% 2t g Sandy shale
82 o 4t on Banded shaly sandstone
90" 6" gt e Shaly sandstone
951t 4v 410" Sandstone
134 110% 301 4% Dolerite
135t10" 1t on Grey shale
1391 &/n 3t on Black shale
1411 ov 21 4n Banded shaly sandstone
1491 6" el Banded shaly sandstone
150" 8+ 1t 2" Seam C COAL Seam D
152+ ov i Sandstone
161t OV 91 on Banded shaly sandstone
167" o" 6t o Black sandy shale
1671 3" 3 : COAL Seam E
1691 3 a o Bdack sandy shale
L d A g'IO" Sandstone: _
1851 1 tom Banded shaly sandstone
187+ on 2t gn Shaly sandstone
2041 20 16t v Banded shaly sandstone
22311 10 on Sandstone
2351 6" it g Shaly sandstone
235t on 2" Black shale
2511 15t g Grit
2541 v 2t on Tanded shaly sandstone
R | L Coaly shale Seam F
256 110" g Sy Banded shaly sandstone
294 110" 38t om Sandstone
311t o 16t 2n Banded shaly sandstone
331! é" 201! v Sandstone
3541 on 22t gn Shaly sandstone

BOH. NO- 2/::90..



TABLE 1: DETAILS OF BOREHOLE RECORDS - CONTINUED.
B.H. No, 2

Farm: Leeuwenburg 273
Surface Elevation 5326 feet (Large core)

Depth from G.5.0, 5 4
Surface Section Correlation Strata Correlation
: 3n Soil
10" 7o, Clay and weathered sand
¥ stone '
12 6" 21 g" Shaly. sandstone
40t On 271 g" Sandstone
641! O 241 OV Dolerite.
69" On 5t On Sandy shale
951 4" 26t 6" f:ndstone
981 g 31 O" Black shale
106! O Tt Shaly sandstone
1147 O" i Sandstone
1541 O% 321 Ov Dolerite

B.Hl 1/"."..".
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TABLE 1: DETATLS OF BOREHOLE RFCORDS - CONTINUED.
B.H, 1

Farm: Smitsfield 137
Surface Elevation 5491 feet (Larpe core)

Depth from o |
Surface Section Correlation Strata Correlation
18! o 18t oM Soil and ouklip
g2t on Bt Weathered sandstone
60! o 381 on White medinm to very coarse
sandstone with portion of
grit
741 on 141t O" Slightly banded mediume-
gralned sandstone
74!10n 1u) EQEL )
i 3") Seam C? Black carbonaceous shale ) Seam C
751 N 41} Black sandy shale’ )
76t 8 1' 3") COAL )
g2t 2t 151 g0 Black sandy carbonaceous
shale
o7t 2¢ 51 ov Black sandy carbonaceous
shale
103t 2% 61 o Black sandy carbonaceous
shale
104 5" 1' 3" Seam D ? COAL medium-grained banded Seam D
119t O¢ pgn o Sandstone
1221t 4" 3% GM Fine-grained white sandstone
124t 1M 4 i Black sandy shale
124t 3" 2 COAL Seam E
124110" Ve Black carbonaceocus shale
130%10" 6% a Fine~grained banded
_ sandstone
136 '10" 6 o Black carbonaceous shale
138110" 21 on Banded fine-grained
sandstone
147 1.0 9t o" slightly banded medium-
grained sandstone
154 10" 7 v Banded medium-grained sandstone
with portions of carbonaceous
shale
193 110" 391 Qo White meditm to coarse sandstone
195t 4" 1t 6" Rlack carbonaceous shale
200t 4" 14 O "Thite medium to coarse sandstone
slightly banded
2111 2" 110" Banded sandstone
2111 4" on TORBANITE Seam P
212 110" 1 6" Sandstone
220t10" gt o Coarse to medinm-grained
sandstone
2541 4" 331 4N Fine~grained banded sand-
stone lower portion bands
of earbonaceous shale
2pakan 18 o Medium to coarse white
sandstone
06T 2 JZITACH Black fine-grained sand-
stone with mottled portions
L U Tl U L SandK carbonaceous shale
L5l R - g Black carbonaceous shale
368t 7" 36t 2" Very coarse grit
S o gt 5 Dolerite

B‘H. 1/0-..!'..
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TABLE 1: DETAILS OF BOREHOLE RECORDS ~ CONTINUED,
B.H. 1.

Farm: Driefontein 139
Surface Elevation 5536 feet (Small core)

Depth from G.S.0, A F.R.I.

Surface Section Correlation Strata , Correlation
gab Q" 3 o Soil
ol OF v SSEEE 0N Weathered sandstone
26' 3" 7I 3" Clay
64' 3u 381 on crit
651 ¢ 1! o COAL Seam A
65! 6" g“ Sandy shale
674t 2v 1 gn Grey shale
951 gv 28" 7 Sandstone-
4 o1 At 1 o Sandy shale
e, ST ay- 3 Black shale
. 101! 6" 1mn Shaly sanéstone
104t ov 3 3 Banded shaly sandstone
108 O 31 3 Shaly sandstone
109 oM 1! O" Seam A COAL (Lost 1) Seam B
111 o 4 Banded shaly 'sandstone
111 8 8 » Sandstone -
1267 O* 141 gn " Banded shaly sandstone
1261 3" Jutp Bt COAL Seanm C
127t 7 10 4n Banded shaly sandstone
129+ 7 2v on tandstone
158t o 28 M Banded shaly sandstone
207110 40110 Coarse. sandstone )
210" 4n 21 6" ) Dull COAL (Lost 3%") )
210t 6" ! 2 g Shaly sandstone g
2114t 2" _..8" ) Seam B COAL Seam D
211110 an ) Banded shaly sandstone )
. 2120 40 6" ) COAL )
a. 218! gu 6t 5 Sandstone
2591 4n. 381 on Banded shaly sandstone
271! ov 13! 8 Sandstone
335t O p41 OV Micaceous sandstone
357 g 22t 61 Dolerite
361t 3 3! g" Micaceous sandstone
3731 12t B¢ Grey sandstone
06! 4 221 Hn Grit (Lost 10")
o8t ov 2t 5v Banded shaly sandstone
A00t10" 2t 1n Shaly sandstone
470 O 691 2v Grit (Lost 211')
4751 6" ! or Coarse sandstone
4994 .on 1t 6% ¥udstone with sandy bands
gagr on g8t oY Dolerite

B.H. 1./..'...
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TABLE 1: DETAILS OF BOREHOLE RECORDS - CONTINI'ED,

B.H.

1.

Farm: Coalhank 77
Surface Elevation 5500 feet (Small core)

Depth from

G,8.0, F.R.I.
Surface Section Correlation Strata Correlation
g1 Soll
kgl ) _ Yellow sand
4' 6" 2' 6" 0uklip
6! 6" o ov Weathered sandstone
8t on 1t " Clay
13 pw AR Decomposed shaly sandstone
26+ 2 131 2n Banded shaly sandstone
31! 8n gt gn Sandstone
321 n g Grit
301 2v AL Banded shaly sandstone
39m1n on Black shale
40 O __M;" 292§é§;2§ Seam X
63! ov 231 O Coarse sandstone with grit
bands
641 8" 14, 82 Black shale
€6t 7" pRRRAL Shaly sandstone
118110" 53t 3m goagse sandstone with grit
ands
133+ on Larran Grit
146 8 13t 8w Sandstone
l4at gn 2% An Seam A COAL Seam A
166t o 161 o Banded shaly sandstone
171t g" 51 3n Banded shale
171t 3v Fn Black sandy shale
170t 4v gancn Banded shale
180t 8» LF g0 COAL )
180t10" 2") Seam B Banded shaly sandstone ) Seam B
181 1 3") ggéﬂ )
i oy 10t11n Banded shaly sandstone
192 g» gn Black shale
200 sm 7t on - Banded shaly sandstone
201 v 1t on Seam C COAL Seam C
211t 20 10t ov Banded shaly sandstone
2181 8v 7t 1w Sandstone :
2251 8¢ 7= ge Banded shaly sandstone
232¢°t 2n é6' 6" Sandstone
2421 8o 10t 6" Banded shaly sandstone
2541 8n 12t ov Black sandy shale
asgt on 3t 6" Shaly sandstone
2591 6" 1t 4» Black shale
260t 8v 1t 2n Shaly sandstonse
263 on 21 4w Seam D ? COAL Seam D
5@631}3 }:1 n Banded shaly sandstone
T Shaly sandstone
269! 6" 2" COATL, Seam E
306" 5" 3611 Wicaceous sandstone
T on - S o Black sandy shale
3521t 3n 40t 30 Micaceous sandstone
352! on 6" Mud stone
3541 8n 111 Micaceous sandstone
354! ov Al Mudstone
ggg: g: %g: 2: giﬁageousds%ndstone
aked sandstone
433! on 38t on Dolerite
SAENTO" 910" Gritty sandstone
445t 7 21 ov Delerite

460'0"/".'...!‘
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TABLE 1: DETATLS OF BOREHOLE RECORDS - CONTINUED.
B.H. 1.

Farm: Coalbank 77 (Continued)

Surface Elevation 5509 feet (Small core)

Depth from G.S.O. PoBedvg
Surface Section Correlation . Strata Correlation
460t O 14t &M Gritty sandstone

461110v 1i0m "Snotted Dolerite

471410" 10% ov Gritty sandstone

5201 1" 481 3" Grit

go41 on 41 6" Baked sandstone

s2a ! o p st Dolerite

5271 1" an Burnt shale

534t ov 611in Dolerite

556! 6" 221 6" Grit

5581 6" 2t o ) Barded@ shaly sandstone

5601 3n 1t on Coarse sandstone

5601 8" K Sandstone

5641 o 41 1 Banded shaly sandstone

607 Ov 421 3n Schist

B.H; A

Farm: Liefgekozen 183
Surface Elevation 5425 feet (Large core)

31 ov 3[ on Soil

141 O" Bt of - Weathered sandstorne and clay

24t gt 10! v Sandstone

30" 6" 5' gn Banded shaly sandstone

20! OV tgn Shale

55' 6" 15"0“ Banded shaly sandstone

L3n 13t o Dolerite
% o gt o Sandstone
LA 3 BRlack sandy shale :
81110" 8" Seam B? COAL Seam A

106 10" 251 o Sandstone

1381 4 31t oM Dunded shaly sandstone

1391t 1" o Sandstone ; _

139 6" 5") COAL ' ) ]
140" O 6") _ Shaly sandstone ) Seam B
140! 9" oM) Seam € COAL )

142! 6" n ony Shaly sandstone

143" 4" __10") : COAL Seam C
167 4" 24t O" Fine grained sandstone

183r ov 15! 8¢ Banded shaly sandstone

207t o 24 o Sandstone

2141 o VA . Black sandy shale BeL,.
21717 o an..3n Coaly shale Seam D
218110" 10" Black sandy shale

2371 4n 187 6" "~ Coarse grained sandstone

2401 1" 11t ov Banded shaly sandstone

280" 7" 40t 6" Coarse grained sandstone

206111 16! 4" Banded shaly sandstone

3431 8" 46t on Grit

3701 On 26t 4n Dwyka

B.H. N°‘2/nl'i..0.'
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TABLE 1 : DETAILS OF BOREHOLE RECORDS -~ CONTINUED.

B.H., No. 2
Farm: Tiefgekozen 183
Surface Elevation 5510 feet (Large core)

Depth from T g,8. 08 F.R. 1,
Surface Section Correlation . Strata Correlation
3t o 3L pn Soil
7o 14t O¥ Weathered sandstone
Sg‘ v 36 3" Banded shaly sandstone
P61 64 31 3 Mottled sardstone : =
571 gt 1! 3m") COAL Seam B
pot 4n 1t 7") Seam C Banded shaly sandstone
60t o" 1! 2") COAL Seam C
gg1 ogn  pg1 3n Pine-grained sandstone
101 OV 11 3" Banded shaly sandstone
1371 oY 36t O Medium-grained sandstone
1421 6% SUiEE Banded shaly sandstone
laaqt oM 1 6n Banded .shaly sandstone
145 20 1 2v COALY Shale
15e* o 58 a3 Black shale ) Seam D
1531 o K jak ool COALY Shale )
1561 9" 3t Qov : Black sandy shale
531" o Banded shaly sandstone
201" ov 3710n Coarse-grained sandstone
211 o 10t O Banded shaly sandstone
2601 3" 481 6" Grit
2001 o 30! 6" Dwyka
2954 oM 41 3n Schist
Bl s
Farm: Bloemkranz 185.
Surface Elevation 5542 feet (Small core)
6" Soil
21 gn 21 3 Yellow soil
41 on 1t 3¢ Ouklip
REr 7 4y 7 Weathered S.A, and grit
241 gv SRl AL Banded shaly sandstone
24.110% 4m) COAL
251 6" 8") Banded coaly sandstone gSeam B
261 & 1!' O") Seam C COAL
271 3 o) Black shale
320" Oo" 41 o) COAL Seam C
32t 3n B Shaly sandstone :
421 3" 10t oO" Sandstone
K21 3 TCRES g Banded shaly sandstone
g o 6" Burnt shale
2ot 20 K faile Shaly sandstone
g o 2110" Banded shaly sandstone
61t 5" 2L 5™) COAL Seam D
83t 4m  21'11") Seam D Banded shaly sandstone
gar an 1t ov) COAL Seam E
o1t 5" 71 1" Sandstone
128t g 381 4n Banded shaly sandstone
138t 6" gt on Sandy shale
140" ov 21 3 Banded shaly sandstone
e = 3 6" COAL Seam F
206" 3" 65! O Micaceous sandstone

206" 9/ éssan
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B.,H, 1.

Farm: Bloemkrang 185 (Continued)

Depth from- T 6.9, 0, F.R.I..
Surface Section Correlation Strata Correlation
206t oV hit Mudstone

217' 6" 10tV ov Shale sandstone

230!' 6" 13t o Sandy shale

239! o 8 g Black shale

2431 g 41 8n Shaly sandstone

206t 8" - 531 Q¢ Gritty sandstone

308! o 11! 4" ' Banded shaly sandstone
317t 6" o1 6" Coarse sandstone

378t ov 60! 6" Grit

419! 4n 471 4" Danded shaly sandstone
437' ov 17t 8¢ Black shale :

447t O 1ot on Crit

449! o RO Shaly sandstone

452 110" 3trion Crey shale

5431 0" 90t 2 Dwyka

547% O% ar o Granite

B.H. No, 2, .

Farm: Bloemkranz 185
Surface Elevation 5386 feet (Small core)

lll 6" g: 6': 8011
0/ Weathered sandstone
16: Ox 4: 6: Coarse sandstone
25' O" 91 0 Banded coaly sandstone
291 M w4t gn Shaly COAL
306 oM 6" Coaly sandstone
44: 4: 141 40 Soft shaly sandstone
%531 Z“ 58: 2: goagsg sindstone
, i anded shaly sandstone
%;0:133 g; g: : fpotted.dolerite
1221 g0 21 on égggtongt
1221 g 6" Wndstone
1231 O" 4n Hard grit
1 " | 4 " I
124' 2" }1'_2" Mud stone
147 0 22' 8 Hard grit
162: O: 157 :0n Fine sandstone
172' 4ﬁ 10; 4: cpotted dolerite
174 7“ 21 3 Fire sandstone
2541 0 79t s5n Dwyka

263! O" ar ov Schist
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TABLE 2.

OF SAMPLES.

Sample B,H, Name of

Number No.

Farm

Seam Depth from Width of
Seetion
Ins,

Surface
Ft, ins.

. Description of
Sample

——c

e

K164

3 Kranspan

€. »1834

1851

OII‘

8!! 32"

Roof: Medium to coarse grained
sandstone with big part of
very coarse grit
Finely-banded bright coal
Floor: Medium to fine grey
sand stone

K165

Kranspan
o

D 214¢

2151

OH
19"

9"

Roof: Sandstone |

Finely banded coal
Carbrnacerus sandstone and
stony coal with bright stringers
Floor: Sandstone

K13

Smitsfield
137

¢ 7545

76"

15",
8n

Roof: Sandy shale
Mxed,mainly bright-banded
coal. Slight brown stains
Floor: Sandy shale

K14

=W O

Smitsfield
137

g e 1059

1041

2"
24y

1]
1"

4%.“
5‘"

Roof: Carbonaceous shale

Inferior stony coal with a
few thin bright streaks
Mixed coal

Bright coal

Inferior stony coal with a
1ittle bright coal

¥Floor: Sandstone

K15

Smitsfield
137

E 1247
1241

1"
3"

2"

Roof: Black sandy shale
Bright coal
Floor: Black carbonacecons smls

L88

Leeuwenburg D

273

1491

1501

6"
14"

809

Roof: Sandstone

Mainly finely-banded bright
coal

Floor: Sandstone

K278

Liefgekoze
183

npB 130!

1401

}l!

2

9"
9"

Roof: Sandstone .

Coal Not Sampled

Shaly sandstone

Bright banded coal
Floor:Shaly sandstone grading
Tnto sandstone
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TABLE 2: DESCRTPTION OF SAMPLES - CONTINUED,

Sample B.H., Name of Seam Depth from Width of DGScription of
Number  No., Farm -Surface Section ; Sample
Ft. Ins.
K278 1 Liefgn tozen G 142! 6" Roof: Shaly sandstone gra-
183 dIng into sandstone
A 10" Bright~banded coal, duller
] at bottom
1431 40 Floor: Sandstone
K279 2 Lieggekozen B 561! 6" Roof: Sandstone
183 _
B 5" Finely-banded bright coal -~
smnithy looking
571 gn Floor: Sandstone
g!79 2 Lieggekozen C 5Ot 4n Roof: Sandstone
133
A 4n Finely banded bright coal -~
smithy looking
60" 6" Floor: Fine-grained sand-

stone

e ot : s
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TABIE 3.
PROXIMATE ANALYSES OF SAMPLES.

Sample Width Cal.Val, % % % % % % Ash % % Ash  Sw. No.
Number (ins.) 1bs/1b HoO Ash V.M, F.C, F1.45 F1.45 F1.6 F1.6 ~ Fl,45 Seam.
K164 32 11,8 3.6 12.6 31.8 52,0 69,8 6.9 8555 8.8 1F o
K165 19 12.5 3.7 8.5 34.5 53.3 80,3 BeD 89.8 6.7 1F D
K13 15 13.2 2,2 12,9 8.9 76.0 68.4 6.1 89.3 9.4 1P E
K14 D s - 1.5 24,9 10,7 62.9 50,1 6.7 64.3 10.4 1p D

£ 3 13.8 1.6 10,2 11.6 76.6 81.95 6.6 4.7 8.3 3B

B 5 14,0 1.6 8.5 11.9 78,0 88.0 4.5 92.9 5.4 1p

A 4% - 0,7 59,0 11.3 29,0 - -3 5 - .
K15 2 12,3 1.7 17.5 13.4 67.4 550 6.0 79.3 10.3 1P E
1.88 14 12.8 2.9 12.7 10.4 24,0 71,2 6.7 88.9 8.7 1P D
1278 B 9 - 2.4 19.8 33.8 44,1 mmqw 9.8 84,9 12.6 1P B
1298 A 10 3 2,2 22,2 34,8 40.5 - 50,7 9,7 75,0 14,7 1F @
1299 B 15 12,1 2,5 12.1 36.8 48,6 S0 6.7 91.8 w.m 1F B
1278 4 14 p i 2.3 18.6 37.5 41,6 69.4 8.9 84,3 11.4 ir C




TABLE 4.

DETAILS OF THE. COMPOSITE COAL SAMPLES.

L

PROX. ANALYSIS PLOAT at S.G. 1.6

Sample . Seam % % % % %
Number Composition mymper Ash  H,0 V.M. Yield Ash HpO
L 177 K164 C Yoy 4.8 3.8 87.6 9.3 4.2
L 178 X165 D 2.9 4.7 32,4 91,1 7.1 4.3
L179 X278 B~ 9pts B  14.8 3,3 33.5 8.8 9.6 2.8
K279 B = 15 ™"
1. 180 X278 A - 10 pts C 205 3.2 . *353.8 79.4 13.2 2.5
K279 A - 14 " L
TABLE 5.
ULTTYLTE AVALYSES OF SAMPLES.
(On 2 dry, ash-free basis)
" Sample 2 % % % %0 &
Numger Seam g H N S Brrors
L 177 c 79.1 5.24 - 2,2 0.6 12,9
L 178 D 78.9 5v2d 263 0.7 12,8
. 179 i 80.3 B A 2.2 0.6 b 3 . §
L 180 c 78.3 5,98 -3} 0,8 12,9




IABLE 6.

SULPHUR DISTRIBUTION OF COAL SAMPLES.

WHOLE COAL
Sample 5 Mineral  Organic Total Sulphur on
Number €am  gSulphur  Sulphur  Sulphur Float at 1,

e W Wb St ARt

I 177 c 0.89 0.37 1.26 0.53

L 178 D 0,61 0.49 1,10 0.64

L 179 B 0,15 0,40 0.55% 0. 55

I 180 ¢ 0.79 0.47 1.26 0,66
TABLE 7,

LOY TEMPERLTURE (6000C) CARBONIZATION ASSAY

O _FLOAT AT S.G, 1.6

Sample Sean % % % % Gas Dens % V.M Nature of
Number Number Coke Tar Tiguor GCGas air = 1 coke Coke

L 177 c 71.0. 9.8 10.0. . .8.7 0.71 3.8 Pulverulent
L 178 D 7308 11,1 B 9.0 10,73 4,2 2

Y79 B 704 R85 7R850 0,70 5.4 "

L 180 c

66.7 12.3 9.5 10.7 0.72 4.9 r
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TABLE 8. (continued)

S

Sample Float Float Float "Float Float Float Float
..ZJH.SW@H— mmmﬁw H\ wo u\q WOl...H.n WW\ H.o ;.wm.luvc A.O H.t h.o.l..ulo \WW Ho A.W!.Ho nblo u..o WOI.H- nb\m Ho mm.-.u-. OO
L 180 c
Weight % 5.9 26.9 15.3 11.1 9.2 9 5e3
Ash % - %] 10,7 18.0 21.5 27..5 31.4
Cum. Weight % 5.9 32,8 48,1 59.2 68.4 74.1 79.4
Cum. Ash % 3.5 5.0 6.8 8.9 10.6 11.9 13,2
Cum., 8w, No, 1F -




TABLE 9.

ASH FUSION TEMPERATURES.

Sample Ash Fusion
Number Seam Temperature.
1177 C + 14000C
1178 D 12000¢
1179 B + 1400°C
1180 c + 1400°C
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FUORL RibesnCn INSTITUTE OF SJOUTE AFRICA.

APPENTILX .
ANALYTICAL WwTHODS AND TRER SIGRIFICANCE.

e

1. SAMPLING:

} sempling is cerried out according to South African
Standerd Specitficetion, v.A. No. 12 of 1937, "Stendzrd Methods for
tle b:mpling of .Coegl in vouth africal.

11, PHnPbﬁh ION UF orsdPlide

The samplcs are preps2red in thie manner specified in
Sempling of Coal in wouth sirica, S.4. No. 13 of 1937, issued by
the-Sduth,African btendirds Institution. The laborztory samples are
ground to pass a 60 mesnh sieve (squhre aperture : 0.3 mm) except in
the cese of specific gravity enalysis (float and sink tests) end hy-
drogenation tests, for which minus <0 mesh (squzre aperture : 1 mm
material is used.

'lll. PRUAIMATE ANALYOES:

ol ) Moisture Content: This is tine loss of weight ob-
tained by heating 1 grzm of coal at 101 - 105°C for
one hour.

(2) ish Content: This is the resicdual asn obtzined by
' combusting 1 gram of coal in & muffle furnzce. The
coal "z slowly heated to 800°C snd xept at this tem-

perature for one hour.

(3) Volatile uatter Content: This is tre loss of weight
obtained by hezsting 1 grem of cosl at 9z00C for 7
minutes minus the weight of weter present in the coal.

(4) Fixed Czrbon percentage: This is obtzined by sub-
tracting the sum of moisture, 2sh snd volstile mztter
contents, expressed &s percentsges, from 100.

1v. CALORIFIC VALUE:

. This value, reported in Evaporative Units (1bs/1b),
is calculated from the rise in temperature obtzined by combusting 1
grem of coal in oxygen zt 30 atmospheres pressure in a Berthelot-
Mehler=-Kroexer bomb calorimeter.

The ceterminztion is carried out acccrding to oouth
Africen ctandard bpelelcutlun, web. No. 5 of 1940, "The Determinza-
tion of the Comparetive Calorifiic Velues of Coals in wouth Afriecal.

Vs PRELIAINARY FLOAT ~HL oINK ANALYSES:

Twenty gram portions of the coal esre sepsreted into
different speciric grevity freetions in a centrifuge using petrol
and carbon tetrschloride mixtures of varying specific gre Vlty The
aopE?atus and method used is described in the Journal of the Chemir:l,
Metzllurgical end iining boclety of south Arrica, Vol. 34, No. 8 :
HA cpecific Gravity Investigstion of Coal wamples™ by P.E. rall.

- (a) °~ The percentege flozt at & 8.G. or 1.45 is the percen-
tage by weight of the.ccsl which nas 2 §.G. less than 1.45. This
floet conteins the majority. of the swelling constituents of the cozl
when these zre present in ez samople.
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(b) The percentage of flozt at & 5.G. of 1.6 is the per-
centsge by weight of the cosl which has & S5.G. less than L. It
represents approximately the amount of coal substance present and
also gives a rough tigure for the performance of an ordinary washer
on the coal. This figure subtrected from 100 gives the amount of
adventitious minerzl metter in & coecl sample.

(¢) The percentege zshi on the float at 1,45 gives some
indication of the minimum ash content likely to be obtained by weshing
at this specifiic gravity.

(a) The percentzge ash on the flost st 1,6 represents the
amount of nminersl matter intimately sociat with thie coal sub-

'i.
o
stence and as such furnisiies an aopr

o)
as &
oximate

content for & normsl wesihed product [

ed
figure for the ninimum esh
rom the p

srticular sample.

(e) The twelling humber is the ratio of the final to the
initial volume of 1 gram oi cozl hected strongly under stancarc con-
ditions and is & measure of tne swelling propensities of the coel,

This test is csrried out according to B.S5.S5. Svecifi-
cation, No. 804 of 1938, "The Crucible Swelling Test for Cosl".

: 1 Denotes a resicdue of cdeflnite coke structure but no
swelling. 1 f denotes & residue easily frieble znd possessed of no
coke structure. L p denotes & recidue in powder form. 4 vslue of
3 or more indicates definite coking possibllities.

(£) If tie Tlost 1.45 material exhibits swelling propen-
gities,further swellin numbcr determinstions are cerried out on tle
Sl 1,6 fractiem. Trnese figures give an indication of the gwelling
propencity with this S.G. cut.

V1. DETAILEL FLOAT Al oINK AdaL¥OIS:

Flozt and sink snalyses together with their atteadant
ash and swelling number determinstions, are méde on composite cosl
samples. :

This work is usuel.y cearried out from three different
aspectes viz:-

(1 the cheracterisation of types oi coal znc the subse-
guent use of this data in correlsztion.
(i1) the investizstion, in & more cdetailed menner, of the

possibilities and results of wasihing.

(11i)  the investigstion of the effects of washing on the
sweiling properties of the coal.

Wihere tne two latter zspeects - wnich eare, of course,
closely related - command the most attention, flozts corresponcding
to possible washery products are prelerred, since Irom them the
yields and cnereterictics of the cleaned products can be realdlly ob-
tained. This involves meking cuts &t various specifiec gravities and
enalysing tie resulting rlosts. vuch & method i: xnown as
feumuletive? float wnd sink analysis.

On the other/..v.e...



On the other hand, where the charaeterisation and
correlation of coal seams are involved, the separation into a seriles
of frzctions of narrow specific grevity range is adopted. ~ In this
way, eny chenge in tihe nature or behaviour of the cozl frections with
change in specific gravity is more easily apprecisted and more strong-
ly emphasised than would be the case in the cumulative method. This
type is known as "frectional® flost and. sink analysis.

For those properties which are additive e.g. ash
content, the cumulestive figures can be built up from the fractional
and vice versaz. - This cannot be done in the case of non-additive '
properties. Nevertheless, swelling numbers ~ strictly spezking a
non-additive property ~ cen be calculated with fair accurzcy from
fractionsl to cumulstive figures 1f the number for any fraction is
not greater than 8 or less than 13. '

Where desirable, complete float and sink zneslyses of
both types are determined.

When using float and sink analysis figures as guides
to possible commerciszl results, it must always be remembered that the
leboratory separations are made on fine coal and depend entirely on-
specific grevity differences. The products sre, therefore, cleaner
end more wniform than could ever be obtained from & commercial washer
whether operating on run-of-mine or sized coal. The analytical -
figures represent optimum concitions znd due allowance must be mede
for this when interpreting them into commercial przctice,

Experience of meny laboratory float and sink analyses
carried out on cosl sctuslly being commercielly weshed has suggested
¢ rough interpretetion wihicu can be given to the figures., In general,
if the coal is not poor in yuality the large scale percentage of float
will not be less then the rigure obtzined in the laboratory on fine .
co&al.

The percentage ash on the flost obtained from a com-
mereisl washer is, howuver, usually from < - 4% higher then the value
obteined from & leboratory separztion. Furthermore, it has bheen
founé toast the smeller the size of the cosl being weshed on a lerge
scale, the more closely cdoes the percentage yield and¢ the percentage
of ash in the product approach trhe fine coal floxzt and sink anslysis.
That is to say, for example, tnat the allowance mede in estimating
the washability of pea cozl need not be so great as that for, say
round coegl. ‘

If tne coal is poor (more than 18 - 20% ash) it is
sdvisable to make a liberal azllowance, since witi this meterial only
washers of the best type operated under striet control function at
21l setisteactorily.

V1l. OULTIMATE aNALYSIb:

The ultimate an=zlysis is generelly cerried out on the
flozt at a .G, of 1.6. This procedure i1s adopted in order to
eliminzte as frar as possible the effccts due to the presence of ad-
ventitious minerzl matter.

Carbon, hydrogen, nitrogen ané sulphur contents are
all determined by standerd methods for cozl analysisi- viz:

(a) Carbon/..eee.s




(

) Carbon snd hydrogen: The method used 1is described
in B.b.o. 860, 1016 of 1942, "inalysis and Testing of Coal
and Cocke", pzge 31.

s

() Nitrogen: Trie ”cthod followed 1s that deseribed by
Beet thbL in Science end Practice, volume AW arf 1932,
poge 1963 volume Al*m of 1934, page 34,) i edall
(Jour$. Chem. Met. cndé din. doc. of vbouth L;I*Ca, volume
KAXV1 of 1925, No. L, page <8).

ur Thls is determined by the Lksechksa
ed 11 Beedw. Ho. 1016 orf 1942, Pinzlysis
Corl und Coxel, pagc 43.

(c) Total bui
method, descri

d

end Tedtlng of C

¥
or
B

(¥

The oxygen content is obtained by subtrzoting the
sum of tie carbon, hydrogen, nitrogen and sulphur perrcenteges from
LOO., The vzlue ‘obteined therefore includes all gralytical errvors,

The recsults are expressed on & dry-esh-free basis, =0
&8s to oresent the compozlition of the orgenle suustence itself, unmixed
with minercl mstter.

Vill. ULPHUR DIoTRISBUTION:

o

snowing tne distribution of sulphur in &

The ' zures
ved" posis i.e. inclu 'r dv ntitious

sample cre on an "as rece
minerel metter.

The total sulphur content on the whole cosl 1s deter-
mined by the Hsechia masthod andé ti pinvrel gulphur content by extrac-
tion with dilute nitric acia, acnording o thie metnod OCbC:lD@d 1
B.b.S. No. 1016 of 194z, page AS5.

1X. CARBONIZATIUN suickld

There are two & of ceroonization sssays, viz:
the low temperszture (609°C).and the nigh tempersture (90007) snd both
are carried out in tne Uroy-oing Apperatus,.

Low Temoerature Grayv-ning scsay:

Trhis 1s cerried out at & tt ture of 6000C on the
floats &t & =.G. of l.é,&ﬁx is ubeé, grimaeriily for correlative mnr
po“es either ss & MEEns oi cnsrecterising a new coal or for estzblish-

ing the veristion in & clJtH tyoe OI eaE , Tiie results can also be

used, however, for Cetermining toe type snd quantity of the uvafnhtg
whici: the cosl under test would turnicsh in a large scele low tempers
ture carbonizetion retort. The cppovatus end method used is that
described in the "Metiods of Arsilysis of Cozl" issued by the Fuel
Researchh Stetion, ureenwlich (JzJuLuul znd Chemical Survey of the
Nationsl Cozl ngou*ch, No. 7.)

..l

Ho direct relationship between the retort and asscy
yields obtsined from wouth africen cosls hes been deduced but the

following interpretetion has been found 'u be 910¢1P?ole OVETrsSess.

Pepvending on tie type oi plent, the large ale t= » yield varics

from 70 - 80% of that ziven by the assay. The gas yield 1z &lso
ightly higher tien can be obteined in prectic The yield of coke
11 be very close to thet given by tie Y o "Stznﬁcrc” to "very

swollen" coke residucs indicate cosls wihic 7ill probably pr oduce

satisfactory smokeless fuels, while tnose widch sre eppreciably more

Priskled . ....



‘friable than"stindard" indiceate cosls whichk wiil not yield suitsble
large scale coke procuctis, '

The assay is carried out on the flost 2t 1.6 5.G.
for the seme recsons as are outlined in section 7 (ultimzte analysis)

| and also since that froetion would most aesrly represent the ordinary
washed produst from the seem or section of tue sesm under conzideraw
tion. | |

| high Tempercture Grey-Ling assay: e

‘ This test is only mede on suech seams or sections of
sezms &S sppear Lo be possible sovrces of coxing or gas coals.
Usually the flost st & ©.G. of 1.45 is used us vepresenting the opti-
mum guality of coil which could L. commercislly procuced by the best
possible washing.

_ £ tempersture of $009C is employed and & nracking
unit zept et & constent temperature of 800°C is installed. The
method znd anparatus used is tuct deseribed in "The Assay of"Tosl for
Cerbonization Purposes (Part III)" issued by the Fuel Resezrch Stetion,

reenwich, (Technicel Peper fio. «4). The cclorifie value of tie gss
is determine@ by combustion or & meusured volume in excess air in a
. L8ffler Gss Celoriameter.

The High Tempersture Grey-sing Cerbonize
hes been designed specificzlly to simulate lsrge scele g8
conditions both in horizontzl and continuous vertical retor
Here agzein no Gireet v:slstionsiip between tne retort anc .&s
with oouth Africzn corls hes been deduced and it is necessory U0 rely
entirely on overeeas results. The sssey concitions are such that the
faotors of comparison with hovizontal retort preectice approach unity.
It ic considered that the izotors for coge oven practice should nov
diverge wnéuly from unily in spite oI & numcer of vari:tbles suclk as
type of plent, type of coal und size ol coal. The fzctors retort/
sssay for gas yleld, gas calorilic value znd coke yleld ere very close
to unity. The zssay yield of tzr is low and the factor varies f{rom
1.2 to 1.5 as the cosl varie:z from strongly to weckly-swelling. The
coke residues "friable! and. "pulverulent! ohtzined from the assays
indirate cosls unsuitible for large scale coke production. Coke
residues from U"stzndard" to "very swollen' indiceate tanal tie coels will
probably yield coxes under large scale econGitions.

. The best

n

i

t gas cosls so far tested in oouth Africa gilve
gbout 18 - «0% ges, and they yicl? 65 - 70 tuerms oi gas per long ton
of coal. The highest csloriric velues of the gas s0 rar found vary
from 5400 to 5700 Calories per rublc metre at N.T.P.

X. LpE FUSION TEMPRE-TURRS:

A znowledge oI tue composition and behaviour »f the

ash from sny cozl is of importeznce from Lotk & fundamental end tech-
nicel aspect. The use oi coel in meny incdustrizl sppliances e.g.
producers snd forced dreught boilers is seriously limited by the
pehaviour of the &sh. :

The mineral mstter fron which the ssh is derived
occurs in two forms:-

metter which occurs a&s an in

(a) Inncrent miperel m ! tepgrel
pert of the cosl &nd is not sepcrzble therefrom by ordineary mesns
- /

e.g. picking or washting.

(b) séventitious/.......




(b) Adventitious minerel matter which may be agzin sub-
divided into:i~
i) more or less isolated pockets and more continuous
bends included in the coal seams.

(ii)mineral metter derived from sccompanying strata,

Run-of-mine coal would contein all the forms of
mineral matter described above; effective picking should remove the
rester portion of (b) (ii) end washed coals would contein (a), znd
%b) (1) to 2 limited extent only. In order to determine the ash
jeked but unwashed coal, these tests
mples, including adventitious min-
coal is required, the determina-

fusion temperatures of ordincry

are carried out on thie whole cox
eral matter. If & figure for w
tion is made on the floats at 1.

e

e
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A direct correlation between the lsboratory deter-
minations of the ash rusion temperature and behaviour of the esh in
practice has not so fzr been possible. Llthough the cdeterminations
are carried out under conditions designed to resemble &s closely as
possible those actually obtaining in a furnace, the differences
between smell and lerge scele conditions are appreciable. The re-
sults indicate, however, the probeole behaviour of the ssh in prac-
tice and the following scheme may be used for interpreting the
leborstory deterninction of the ash fusion temperiature.

(2) less than 1x509C - likely to cause clinkering
trouble under slil furnzce conditions.

(b) 12500C ta 14000C - unlikely to produce clinker under
general confitions, although trouble may be experienced
with industrisl azpplicnces like producers and forced
dreught boilers.

(e) greater than 1400°C - highly refrectory ash waich
will probaciy not ciinker under any conc¢itions. -

X1. HYCROGENATION:

The work doné in this sphere constitutes & compsrative
hydrogenation survey. Consequently, & discontinuous rotary converter
though it sffords no guantitative data as To the behavieur of the

cozl in & large scale continuous plent, can nevertheless be used,
Under rigidly stendcré conditions, results obtained with tiols sopzre-
tus ere quaslitatively compzrable.

- The coals ¢re heaced in the form of & péste con-
taining 57% of cosl, 38% of oil &nd 5% of molybdenum sulpnide as cata-
lyst. After filling the converter with 440 grams of the paste and
hydrogen to & pressure of 100 atmospheres, the converter 1s heated
to 4500C and xept at this temperature for one hour.

The evalustion of the results is bzsed on the percen-
tage of residuel orgsnic benzene-insoluble meterial reckoned on &
dry-sch-free besis. Whnere thls figzure is low, the coazl mey be ex-
pected to give better lurge sce.e results than wrere it is high. The
best cotle so far tested in wouth sfrics have yielded 8 - 11% of this
insoluble residue. The average is about 31% and the meximum 60%.
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