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FUEL RESEARCH INSTITUTE OF SOUTH AFRICA,

REPORT NO, 4 OF 1944,

SURVEY REFORT NO. 67.

REPORT ON BOREHOLES PUT DOWN BY THWE SOUTH AFRICAN IRON
AND STEEL INDUSTRIATL CORPORATION ONM THE FARMS WELSTAND
34, RIETKUIL 27, DIEPSPRUIT 25 AND ROODEPOORT 24, 1IN

THE BETHAL DISTRICT OF TRANSVAAL,

.

During 1942 & series of 14 horeholes was put down by the
South African Iron and Steel Tndustrial Corporation on the farms
Welstand 34, Rietkuil 27;/biepspruit 25 and Roodepoort 24, in the
Bethal District of Transvaal,

The area drilled lies approximately halfway between Witbanx
and Rethal Stations and is situated near the southern bhoundary of
the Witbank coal field.

-~ The locations of the boreholes are given in the accompanying
sketch map (see back-of report).

The main area covered lies on Welstand 34 and is about 3%
square miles in extent, with the distance between boreholes varving
from about 45C to 1500 yards. A few isolated holes were also
put down on the neighbouring farms Rietkuil 27, Diepspruit 25 and
Roodepoort 24 to the west of Welstand.

The details of the .boreholes indicating the coal seams and
the strata cncountered ard the depths below the surface are given

in Table I (see back of revort, page 7).

As the coal sea~s crcountered in the boreholes on the farms
Rietkuil 27, Diepspruit 25 and Roodepoort 24 were of very poor
quality, further discussion will be limited to thc boreholes 6
to. 16 on Welstand 34, The analyses of the samples taken from
boreholes RX1l, D1, D2 and Rd2 are, however, recorded in the tables.

Dwyka was encountered in all the boreholes, excepting
boreholes 10 and 15, The elevation of the Dwyka varies between
4900 and 5080' a.m.s.l. the highest level being to the south cast,
(borcholes ‘12 & 16). There is a dip towards the centre of the
farm (boreholes 11, 14 and 8) and a rise again towards the north
west (bggeholes 6, 7 and 9). Dolerite was encountered in borehoies
12 ard 5

Tn most of the boreholes all the seams of the Witbank area
were encountered. These are numbered 1 to 5 with No, 1 the
lowest and Wo. 5 the topmost scam,

Tho No, 1 seam does rot exist in the south eastern portion
of the area ( boreholes 16, 12 and 15), where the Dwyka is at its
highest elevation, Over the rest of %he area the No, 1 seam was
intersected 0 to & feet above the Dwyka, The secam is 2 to 5 feet
wide, being narrowest towards the north west (boreholes 6 and 7).

The No., 2A seam is »resert as a separate seam in boreholes
15 and 8, Tt lics 12 feet above the Dwyka.and 25 feet above the
No. 1 seam in borehole 8, The 2A seam is separated from the
No. 2 seam by 15 inches of parting and has a width of 3 to 4% feet.

The No. 2 seam is present over the whole of the area,. excep-
ting in borehole 12 where it has becn destroyed by dolerite. In
borchole 16 1t waos apparently not affected by the dolerite, The
elevation of the seam floor varies between 4931 and 5050 feet
a,m.s.1l,, with contours agreeing more or less with those of . the
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Dwyka.

and 16 where it has probably heen destroyed by dolerite,

a

-

The seam thickness varies from 13 feet (in borehole 9)
to 17 feet and 1lncreases to 27 and 20 feet in boreholes 11 and 14
where the No, 2 and No, 2A seams have Joined together.

The No. 3 seam 1s present in all the boreholes excepting 12

Tt was

intersected 37 to 53 feet above the No, 2 seam and has . a thickness
of 19 to 36 inches,

4. and

The No., 4 seam 1is split up into a Lower No, 4, an Upper No,

a No,

was probably destroyed by dolerite,
Lower No, 4 and the No, 2 seam varies from 48 to 81 feet with an
average of about 60 feet, ‘

contain it i.e. in boreholes 6, 10

The No,

denuded in boreholes 7, 8, 9, and
183 feet above the No., 2 seam and has a width of 8 inches to 3 faset.

seams

ANALYTICAL METHODS AND TEETT

16

4A seam over the whole area,
15 where only one seam is present, and borehole 1

excluding boreholes 12 and

where the coal

The distance bhetween the

11 and 14, _
It was intersected 167 to

L 4

5 seam exists where there is sufficient cover to

It has probably besn

The following is a generalised vertical section of the coal

and the strata encountered:-

Surface soll, sandstone and clay

No, 5 Seam
Sandstone and shale
No. 4A Seam
Sandstone and
Upper No, 4 Seam-
Shale
Lower No.
Shale and

4 Seam
sandstone

No., 3 Seam

Shale and sandstone
No, 2 Seam
Sandstone and
No, 2A Seanm
Sandstone and
No, 1 Seam

shale

shale

Sandstone and shale

Dwyka,

shale

SIGNIFICANCE.

SECTION A :

65 to 95 feet
2 feet to 3 feet
80 to 100 feet
+ to 1 foot

= to 7 feet

= to 4 Teet

O to 11 feet

to 13 feet

8 %o 15 feih
39! in B.H, &)
*foot to 3 feet
37 to 53 feet
13 to 17 feet

0 to 1 foot

3 to 4 feet

2 to 3 feet

2 to 5 feet

(9! in B.H. 8)
0 to 9 fect

N =0
~1L _J‘

hY

o0

A

Descriptions of the analvticeal methods emploved in the Coal
Survey work and the significance to he attached to the results
are given in the appendix (sece back of report),

o

PROXIMATE ANATYSES.

of the Fuel Research Institute,

The cores from all the boreholes were sampled by officers
The details of the samples taken

are given in Tdble 2 (see back of report, page
of each seam in each borehole is giver a distinctive sample number
and each subdivision of such a core a distinctive letter, starting
from the bottom of the seam with the letter A,

153,

The core

Table 3 (see back of report, page 25 ) gives the proximate
analyses on an air-dried basls of the samples detalled in Tahle 2
together with:

(a) The
(b) The
(¢) The
(d) The

percentage float =t a 8.6, of 1,45
percentage ash on the float at 1,45
swelling number on the float =2t 1.45
percentage float at a S.G.

of 1.6

(w) The/ o deeds
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(e) The percentage ash on the float at 1.6
(f) The swelling number on the float at 1.6

From the individual analytical data riven in Table 3, certain
average proximate analyses of various sections of the seams which might
be considered workable, have been drawn up and are tabulated in.

Table 4 (see back of report, page 32), In this table an attempt

has been made

to arrive at the maximum minine width of good coal

and with this object in view, inferior bands which could be removed
by picking durineg production have been excluded from both the widths
and the analyses. Certain widths which may be too narrow:or
inferior for mining purposes, are included purely for correlative

purposes,

SECTION B : ULTIMATE ANATVSIS,

\

For the purpose of further and more detailed investiegation,
composite samples based on the characteristics of the coals revealed
by the proximate aralyses in section A were made up. These are
made hy mixing - in propertion to the amount of coal they represent -
samples of the same type  of coal from different boreholes, rrovided
that provimate analyses have confirmed their general similarity.

A series of samples are t-us ohtained representing the wvarions

types of coal

found in each seam and on these more advanced work

is carried out. The composition of and the type of coal repre-
sented by these sampled is given in Tahle 5 (see back of report,

page 34).

A composite sample was made of the No, 5 Seam representing
the western portion of the area (boreholes 6, 10 and 11),

The No,

15 were mixed

3 secam samples from ‘boreholes 6, 7, 8, 9, 11, 14 and
to represent the north western por%ion of the area.

Six samples were made up of th=a No., 2 geam in the north western

portion of the

representings
(1) The
(?) The
(3) The
; (4) The
(%) "The
(6)

area (borcholes 6, 7, 8, 9, 11, 14 and 15),

bottom bright coal

mixed coal above the bottom bright coal:

dull coal in the middle of the seam

composite seam over this portion of the area

mixaed coal below roof coal (only boreholes 7, 8 and 15)

.\. At the request of the South African Tron and Steel
2 Corporation a

composite sample (sample No. M 40) was made up of

the bottom nortion of the Nn., 2 seam in boreholes 6, 7, 8, 9, 10,

11, 14 and 15,

This was done with the purpose of .determining thre
P _

effect of £loating the coal at a S.¢., of 1.6, on the melting point
of the coal ash.

In Table 6 (see bhack of report, page 35) are given the
proximate analvses of the samples ligsted in Table 5,

Table 7

(see. hack of report page %é) gives the ultimate

analyses of the samples listed in Table 5.

In all cases the analyses have been carried out on the flo=t
at a S.G. of 1.6 and the results are expressed on a2 dry, ash-free
basis so as to present the composition of the coal substance

itself,

T~ble 8 (see back of report, page 36) shows the. sulphur
distribution In the composite samples, These analyses have been
carried out on the whole coal including aﬁventitiog§ mineral
matter, The total sulphur contents of the floats at 1.6 8.G,
are also ircluded in this table for comparative purprses,

The carbon contents are normal for the Witbank area. High
carbon and low hydrogen contents are associated with the Aull coals,

while/eesrsroe
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while the earbon content decreases and hydrogen content increases
as the coals become brighter in appearance. The nitrogen contents
are all high but uniformly so, a feature which is characteristic

of South African coals.

The total sulphur contents are medium to high, with the
highest values in the bright coals, probably due to the presence
of pyrites, which is generally found associated with the bright
coals, The total sulphur contents are appreciably reduced by
floating the samples at a S.G. of 1,6, The organlc S=contents
are consistently low as is usual for Withank Coals,

SECTION C : CARBONIZATION ASSAYS,

(a) Low Temperature (600°C).

TLow temperature carbonization assays have been macde on the
floats at 1.6 8.G. of the samples listed in Table Ba The results
of these analyses are given in Table © (see hack of report, page 37,

High tar and gas yields are associated with bright coals
having high hydrogen and high volatile matter contents, while
dull coals yield more coke residue and ‘ess tar and gas,

(b) High Temperature (900°¢),

High temperature carbonization assays were carried out on
the floats at 1.45 S.C. of composite samples of (1) the No, 5 seam
(2) the No. 3 seam and (3) the bottom bright coal in the No. 2
seam., The results obtained are civen in Table 9 (see hack of report,
page 37 ). Tre ylelds of gas are high in all three cases, while

both the Nos. 3 and 2 seam coals yielded standard cokes,

SECTION D ¢ FﬂOAT AND SINK ANALYSES.

" Float and sink analyses together with their attendant
swelling number determinations have been carried out on the
samples listed in Table 5. The results are given in Table 10
(see back of report, page 38). _ :

SECTTON E : ASH FUSION TEMPERATURES.

Ash fusion temperatures have been determined on the whole
coal as well as the float at 1,6 S.G, of the samples listed in
Table 5, The results are given in Table 11 (see bhack of report,
page 40). The ash fusion temperatures of the duller coals are
high, while those of the brighter coals are low probably due %o
the higher pyrites content of the brighter coals. By floating
the coals at a 8.G.n 0f 1,6 their ash fusion temperatures are all
increased to + 1400 C. Tn a sample of the bottom portion of
the No., 2 seam (sample M 40) the ash fusion temperature was
inecreased from + 1400°C to + 1550°C by floating at a S.G. of 1,6,

SECTION F : GENERAL SUMMARY.

The No, 1 Seam:

The No., 1 seam is present in the western half of the area

only (boreholes 6, 7, &, 9, 10, 11 and 14) and is generally
thicker where the 5wyka 15 at i%s lowest elevation ( borecholes
8, 9, 11 and 14), Tt becomes thinner as the elevation of the
Dwyka rises towards the north west (borehole 7) The t-ickness
of the seam varies from 106 inches in borehole 8 to 20 inches

in borehole 7, The coal is poor, the ash content verving from
17% 4in borehole 10 to 36% in borehole 14, Tt is separated from
the No. 2 seam by 3 to 8 feet of sandstone and shale.

The No, 2A Seam:?

Both the No. 1 and the No. 24 seams ware encountered over the
central/....
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central portion of the area (borecholes 11, 14 and 8), Towards
the north west (boreholes 10, 9, 6 and 7) only the No, 1 scam is
present, while towards the south east in boreholes 15 and 16,
only the No, 2A seam was intersected.

In boreholes 11 and 14 the No, 2A seam apparently becomes
part of the No. 2 seam, Where it exists as » separate seam,
it 1s 36 to 52 inches wide, with a parting of 14 to 15 inches between
it and the No. 2 seam, 1t generally consists of inferior coal
with a2 narrow band of bright coal at the bottom of the scam,

The No, 2 Seams

The No, 2 seam was proved over the whole area, ercepting in
borehole 12 where 1t was probably destroyed by dolerite, In
borehole 16 the coal was very poor. The area nf coal thet could
be exploited is contained in a more or less circular patch, 60

: morgen in ertent,

The floor elevation of the secam varies somewhat, the greatest
variation being between boreholes & and 9 where the elevation rises
from 4931 to 4976 'a.m.s.l, over a distance of ahout 500 yards,

The seam width is uniform, varying between 15 and 17 feet, excepting
n horehole 9 where it decreases to 13 feet ard in boreho{es 11 and
14 where it is compcsite with the 2A seam and hzas a total width

of 27 and 20 feet respectively.

A generalised vertical section of the seam is as follows:

Roofs: Carbonscecus shale

Dull roof coal 43 to 77 inches
Yixed coal bhelow roof coal 14 to 58 ™
(borcholes 7, 8 and 15 only)

Carbonaceous shele parting 2 to3p M
Dull coal . 18 CtombE g
Mixed coal 261 to '3
Bright smithy-like coal Bl ibas 1 "

Eloor: Carbonaceous shale

The bottom hright coal in the seam has a low ash and a hirh
volatile matter content and is feirly strongly swelling. By
.\washing at 2 'S.G, of 1.5 about 90% of clean coal with 8% ash should

\ be obtained. The high temperature carbonization assay gave good
yields of tar and gas and a standard coke with a low S-content.
The coal therefore appears to be suited for coke making, The
narrow width of the band makes 1t doubtful, however, whether 1t
can ever be explecited for this purpose. The band has a maximum
width of 14 inches, excepting in borehole 14, where it assumed a
width of 29 inches,  Here, however it is split up by 4 inches of
shale.

The mived and dull coals in the seam are non-8welling, with
low tar vields and these would be of no value in the carbonization
industry, It therefore appears that, on the whole, the coal in

- the seam is of value only as a general combusticn fuel.

In the south western portion of the area (boreholes 11, 10 and
14) the coal is of poor to mediugﬁguality, the cleanest sections
having ash contents of 15 to 18%, calorific values of 11,5 to
12 1bs/1b. Over the rest of the arca 5 feet (borehole 15) to
124 feet (borehole 8) of clean coal could be extracted from the
bottom of the seam, with an ash content of 11 to 15%, a volatile
matter content of 26 to 28% and carrying a calorifiec value of
12,4 to 12.9 1bs/1b, Over the northern portion of the arca
(boreholes 6, 7, 8, evcluding 9) 5 to 6 feet of clean cnal cruld
be extracted with a calnrific value of over 13 1bs/1b and an ash
content of about 117%.

/noooo.o
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Over the whole of the.area, excluding borehole 11, the
calorific value of the coal could probably be improved to 13 1hs/l1b,
by washing at a S.G. of 1.5, The yield of washed product would
be from 85 to 90%,

The No, 3 Sean:

The No., 3 seam is present over the whole of the area under
discussion and has the characteristic bright appearance of the No. 3
seam in the Witbank area. Although the coal may be sultable for
coke maeking the narrowness of the seam mekes it unlikely that the
coal will ever be mined. The width of coal in the seam varies
between 9 and 14 inches, evcepting in borehole 11, where 31 Inches
of coal, split into two portions by a 4 inches shale band, were
intersected.

The Lower No, 4 Seamz'

Aband of 3 to 6 feet of medium to poor quality coal is present
at the bottom of . the seam over the area. If the seam were mined 1t
would be necessary to employ very careful picking in order to obtain
a reasonably clean cnal, By washing the coal at a S.¢, of 1.5
about 75% of washed product could be expected with 13 to 15% ash
and having a calorific value of about 12.0 - 12,3 1hs/1b,

The Upper No, 4 Seams

The coal in this seam is inferior over the whole of the area,
having an ash content of 22 to 28%.

The No, 4A Seam:

The No, 4A seam was sampled in bhoreholes 7 and € oniy. He re
the coal was mixed or bright with an ash content of 30 tc 33%.

The No, 5 Seams

The No, 5 seam consists of bright coal usually associated
with the No. 5 seam of the Witbank area. Its swelling propensities
are not sufficiently developed here to consider it a source of coking
coal, while the seam widths are too narrow to make the seam &
economic importance, The composite scam sample contained 10% ash
and had a volatile matter content of 30%, -

CENFRAL.

Prior to the .drilling by the South African Iron and Steel
Industrial Corporation a series of 6 boreholes was sunk on Welstand
34 by G. Sinclair Fsg., (see F,R.I. Report No. 15 of 1943). The
locations of these boreholes are also given on the accompanving
sketech map (see back of report). The conclusions arrived at
in ;he present report generally confirm those of Report No, 1Y
of 1943,

On considering the whole area covered by boreholes 1 to 15,
the following statements can he made, The coal is comparatively
poor along the southern boundary of the farm (boreholes 10 and 11)
but its quality improved somewhat towards the north east (borehcles
1 and 2), The coal is of good gquality over the rest of the area,
excluding a bad patch in the vieinity of borehole 14, The best
quality coal is found towards the northern boundary of the farm

(borcholes 4 and 8). . .
S
B. Gaigher,
15th May, 1944, ASSISTENT,

PRSI ————



TABLE _T.

RECORD _OF _BOREHOLES.

o . - Sonasng

Depth below Surface Thickness -
PrE St T Tns of Strata Dezcription of BStrata
Fithes o el ;

Welstand 34. Borehole No, 6.  Collar Tevel 95222! a.m.s,1,

21 0 21 0 Surface soil and clay
40 0 19 0 Decomposed sandstone
57 0 17 0 Micaceous laminated sandstone
68 3 11 3 Shaly sandstone with laminations
68 4 0 1.  Shale .’
69 O 0 8 COAL -  NO. 5 SEAM
70 1 1 1 Carbonaceous shale
75 1 5 0. Shale
78 0 2 11 Sandy shale
78 2 0 2 COAL
7 . AL 0 9 Shaly sandstone
104 9 25 - k0 Sandstone with occasional shale bands
115 10 p N 1 Shaly sandstone
139 0 23 .2  Serndy shale
140 10 11 10 - Shaly sandstone
148 1 7 3, . Sandy shale’
148 8% 0 7%— Shale ‘
149 8 0 11% COAL NO. 4A SEAM -!
155 1 6 3  Sandstone with shale bands
157 8 2 7 COAL - UPPFR -NC., 4 SEAM
166 11 9 "3 Shallels -~
173 1Q 6 I COAL - LOWER NO, 4 SEAM
17§ 10 3 0 Shale
184 3 7 5 Shele and sandstone
185 0 0 9 COAL - NO, 3 SEAM
193 2 8 2 Sandstone
197 9 4 ¥i Sandy shale .
218 9 21 ‘0  Shaly sandstone
225 9 . 0 Sandy’ shale
236 4 10 7  Carbonaceous shale
237 4 L 0 Sandy shale’
238 3 0 11 Carbonaceous shale
253 0 14 9 COAL - NO. 2 SEAM.
255 0 2 0 Carbonaceous shale
258 5 3 5 ghale with sandstone laminations
260 i 2 2 COAL, - NO. I SEAM
262 6 1 11 Sand¥ shale with carb., shale Ilaminations
270 3 7 9

Dwvlza -tilllte

Welstand 34. Borehole No, 7. Collar Level 5197' a.m.s.l.

20 0 20 0 Surface soil

40 0 20 0 Decomposed sandstone

62 6 22 ¢ Semi decomposed sandistone
73 il 10 7 Sandstone

97 10 24 9 Sandstone with shale bands
100 0 2 2 Sandstone

107 5 % 5  Sendy shale

108 1 =il =0 8 COAL - NO, 4A SEAM

112 e 4 8 Sandstone

115 3 2 4 COAL - T'PPER NO. 4 SEAM
124 7 Q 6 Carbonaceous shale

132'11”/apbieuﬂ
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TABLE I : CONTIVMUED,

Depth below Surface Thickness
Bt Ins, of Strata Description of Strata
Ff, Ins,

Welstand 34. Borehole No, 7 (Comtd

TS L] 8 4 COAL - LOWER NO. 4 SEAM
135 7 3 8 Carbonaceous shale

142 3 6 8 Shaly sandstone

143 3 Al 0 COATL, - NO, 3 SEAM-

150 0 6 9 Sandstone

154 9 4 9 Sandy shale

177 4 22 4 Shalv sandstone

188 10 J5; 9 Black shale

191 0 2 2 Shaly sandstone

206 6 15 6 COAL - NO, 2 SEAM

209 0 2 6  Shaly sandstone

210 3 1 8 COAL, - NO, 1 SEAM

215 6 4 10 Sandstone

216 6 1 0 Sandstone with shale bands
222 3 5 9  Dwyka

S LR s i o L A -

Welstand 34, Borehole No, 8, Collar Tevel 5156' a.m,s.i,.

]

25 0 25 0 Surface soil
36 5] 11 1 ;Claw
40 9 3 10 Decompoced sandstorne
50 0 9 3 Micaceous sandstone
68 6 18 6 Shaly sandstone
86 2 17 8 Sandy shale
90 2 4 0  Carbonaceous shale
o 5 1 3  Micaceous sandshone
98 =0 2 0 Sandy shale
97 1 3 8 Sandstone with shele bands
102 7 5 6 Sandy shale
103 4 0 9 COAL - NO, 4A SEAM
108 3 © 4 11 Sandstone with shale bands
110 9 2 6 COAL - UPPER NO, 4 SEAM
119 i 8 10 Sandy shale
126 11 7 4 CCAT, -~ LOWER NO, 4 SEAM
134 3 7 4 Shaly sandstone
166 0 31 9 Sandstone
167 6 1 6 COAL, -~ NO, 3 SEAM
180 1 12 7  Sandstone
188 2 & 1  Shaly sandstone
208 i 19 11 Carbonaceous shale
224 9 16 8 COAL - NO. 2 SFEAM
225 11 ; | 2 Shale
230 3 4 4 COAL -~ NO, 2A STAM
232 10 2 7 Shaly sandstone
24.1 8 8 10 COAT, - NO, 1 SHEAM
25 10 15 2 Shale and Dwyka

. A Nt 4 43 AR A s i
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TABLE I : CONTINUED,

Depth below Surface  Thickness .
1THE, NS, of Strata Description of Strata
Py T1iSs ;

Welstand 34. Borehole -No, 9. Collar Level 5173!'-a.mss.1.

30 0 30 0 Surface soil
35 1 1 rontstone
48 O 12 11 Taminated sandstone
¢3 10 15 10 Shaly sandstone
i) 9 35 11 Sandy shale
100 6 D7y O SR e
101 0 0 6 @2AL - NO, 4A SEAM
107 10 6 10 Sanhdstone ;
1G 7 2 9 COAL - UPPER NO. 4 SEAM
120 4 9 9 Shale _
127 11 7 7 COAL - LOYER NO. 4 SEAﬁ
134 8 6 9 Shaly sandstone
142 11 8 3  Shale with core bands
144 .0 1 1 COAT, - NO, 3 SEAM
144 11 0 11 Sandy shale
| 155 8 10 9 Sandstone
¢ 16l 9 6 1 Sandy shale
184 4 22 7 Shale
157 4 13 0 COAL - NO, 2 SEAM -
199 9 2 5 Shale
203 4 3 7 COAL, - NO. 1 SEAM
207 9 4 5  Shaly sandstone
W3, 15 5 6 Dwyka tillite
Welstand 34. Borehole No, 10,  Collar Tevel 5260 a,m.s.1,
32 i} 32 1 Surface soil
oY ) 5 4  S=ndstone
45 6 8 1 Decomposed sandstone
53 4 7 10 Micaceous sandstone
nr 4 24 0 Sendstone _
85 2 7 10 Sandstone with shale laminations
95 10 10 8 Alternating bands of sandy shale and
/. , shaly sandstone
: . 96 7 0 9  Shale .
Yo S i X 4 COAL - NO. 5 SEAM
109 3 11 4 Shale
109 5 0 2 COAL
146 1 36 8 Sinastone with shale laminations
148 10 2 9 Shaly sandstone
154 3 6 5 Shale 7
16 0 3 11) 9 Semi- decomposed dolerite
184 9 19 9 Shale
194 10 10 1 Sandstone with shale bands
196 3 2 5  Shale
196 11 0 8 COAL - NO, 4 A SEAM
o7 6 0 7  Shale
{9 0 1 6  Sandstone
99 9 0 9 Sghrale
202 i 2 4 COAL )
203 6 1 5 Shaly sandstone ) UPPER NO. 4 SEAM
203 o) 0 3 COAL )
212 8 8 i 5 Shale .
220 6 v 10 COAL -~ LOWER NC., 4 SEAM

225! 9”./.»-'0=¢o
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TABLE 1 : CONTINUED,

Depth below Surface Thickness
Fts Ing, of Strata Degceription of Strata
Ft, _Ins,

Borehole No, 10 (Cont).

225 9 5 3 Shale
226 0 0 3 COAL:
228 0 2 0 Sendstone with Coal stringers
228 6 0 6 Shale . .
229 4 0 10 COAL ~ NO, 3 SEAM,
231 2 1 10 Sandstone with shale bands
235 8 4 6 Sandstone
242 3 6 7  Ssndy shale
248 0 5 9 Sandstone ~
265 11 17 11 Shaly sandstone
278 0 12 1l Shale :
279 4 1 4 ° Sandstone
281 0 1 8 ghale
298 X il 1 COAL -~ NO, 2 SEAM
300 0 il L3l Shale
305 4 5 4 Sandy shale
308 4 3 0 COAL -« NO, 1 SEAM
315 9 7 5 Coarse sandstone with carb. shale

stringers,

e s a0 .

Welstand 34, Borehole No, 11. Collar Level 5200!' a,m,s.1.

25 9 25 9 Surface soil
33 8 7 11  Micaceous sandstone
62 0 28 4  Coarse sandstone
65 10 3 10 Shaly sandstone
66 1 1 3 COAL )
68 0 i 11 Carb. shale ) NQO, 5 SEAM,
70 1 2 1  COAL )
79 2 9 1 Shaly sandstone
152 V3 73 5 Sandy shale
153 0 0 5 COAL - NO, 4A SEAM
154 0 1 0 Shaly sandstone
154 5 0 5 Shale
156 5 2 0. LOAL - ) P
157 8 i 3  Sandstone with shale bands ) °FA”- e
i A | 0 3  COAL Y pEAL.
168 4 10 5  Sandy shale
180 4 12 0 COAL ~ LOWER NO, 4 SEAM
188 2 7 10 Sandstone
- 191 1 2 1% COAL - NO, 3 SEAM
207 10 16 S Sandstone .
24.0 8 32 10 Shaly sandstone
267 9 Poa i COAL -~ NO, 2 AND 2A SEANMS
272 6 4 9 Shale
273 5 0 11 COAL )
276 2 2 9 Shale g NO, 1 SEAM
2% . 8 0 6 COAL
285 0 8 4  Sandy shale and shaly sandstone
288 0 3 0 Dwyka

bt L e, e e

Borehoie No,12,
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TABLE-I'&ACONTINUED.

Deptﬁ below Surface Thickness
Ft., Tus} of Strata Description of Strata
Ft, Ins.

Welstand 34. Borehole No, 12, Collar Level 5251' a.m.s.l.

51 9 51 9 Surface soils

58 2 6 5 Soft sandstone

60 10 2 & Clay

64 10 4 0 Sandy shale

GO D 1 0 Carbonaceous shale

L7 3 11 5 ( Bands of sandy shale ard shaly sardstone
83 3 6 0 ( COAL - Poor (burnt) NO, 4 SEAM
84 . 8 i, 5 Carbonaceous shale

87 10 3 2 Sandstone

02 9 4 11 Carbonaceous shale
103 2 10 5  Shaly sandstone
109 8 6 ‘6  Sandstone with shale bands
116 5 7 1 Shale
142 g 25 10 Decomposed deolerite
153 10 11 3 'Shaly sandstone
170 0 16 2 Dwyka

Welstand 34, Borehole No., 14. Collar Level 5213' a.m.s.l.

35 0 35 0 Surface soil
39 6 4 6 Micaceous sandstone
20 2 0 8 shale
66 5 26 3 Coarse sandstone
7L 5 5 0 Grit
74 6 3 1 Sandstone with shale hands
74 10 0 AL COAL
76 7 1 9 Carbonaceous shele g NO. 5 SEAM
77 5 0 10 COAL
81 7 4 2  Sandy shale
83 3 1 8 Sandstone
86 5 3 2 Sandy shale
121 0 34 7  Sandstone with e few shale bands
144 11 23 11 Sandy shale
151 9 6 10 Micaceous shale
. . 161 5 9 8 Sandy shale 7
i e 5 1 0 COAL - NO. 4A SEAM
167 6 g 1 Sandstone.
168 6 1 0 Shale
171 4 2 10 COAL -~ UPPER NO, 4 SEAM
183 i 11 9 Sardy shale _
195 7 12 6 COAL - LOWER NO, 4 SEAN
200 8 5 1 Sandstone
204 3 ! 7 Shaly sandstone
207 4 3 1 COATL, - NO, 3 SEAY
210 0 2 8 Sandstone
214 I 4 1 Indurated sandstone
216 4 2 3 Sandstone
243 8 27 4 Sondy shale
26 8 20 0 COAL -~ NO, 2 & 2A SEAMS
264. 3 0 7  Sandstone
265 3 il 0 Secondary dwvka
266 10 1 7  8haly sandstone
269 -8 2 10 COAL. - NO, 1 SEAM
272 .6 2 10 Dwyka




- 12 -

TABLE T : CONTINUED,

Depth below Surface Thickness
Ft. 1Ins. of Strata Description of Strata
P, Jng.

Welstand 34. Borehole No, 15. = Collar Level 5118" a,m.S. 1.

45 6 45 6 gurface soil and clay
S 7 6 1  Sandstone |

52 9 1 g Carbonaceous shale

53 11 1 2 Sandy shale

61 3 7 4 Sandstone

68 3 7 0 @andy shale

69 4 1 E Carbonaceous shale

77 9 8 5 COAL - TL.OWER NO, 4 SEAM
85 9 8 0 Sandstone

87 2 8 B Carbonaceous shale

89 3 2 1 COAL - NO, 3 SEAM
101 10 12 7 Sandstone
114 3 12 & Sandy shale
119 7 5 4 Carbonaceous shale
129 10 10 3 Shale

147 i 17 3 COAL - NO, 2 SEAM
148 4 1 3 Sandy shale
1608 4 3 0 COAT - NO, 2A SEAM
153 4 2 0 Carbonaceous grit

Welstand 34. Borehole No. 16. Collar Tevel 5149 8, Me Sokn

41 7 41 7 gurface soil and decomposed sancstone
50 7 9 0 Micaceous decomposed sandstone
52 2 1 7 Decomposed dolerite

o 9 5 7 Dolerite

58 3 0 6 Shale

63 6 5 3 Carbonaceous shale

78 8 15 2 Micaceous shale and sandstone
"80 11 2 3 Soendy shale

81 4 0 o Decomposed coal

82 2 0 10 Shaly sandstone

99 ] - 17 3 COAT, - NO, 2 SEAM
102 3 2 10 Dwyka
107 7 g 4 Mottled indurated sandstone

Rietkuil 14.-),/Borehole No. R.K.1.

P

31 0 3 0 Surface soil and sandstone

37 8 6 8 Sandstone with shale bands

73 5 35 9 Sandstone

80 0 6 2 Shale

83 5 3 5 Sandstone

91 2 7 9 Shale

92 1 @i L Black shale

92 9 0 8 Sandy shale

95 5 2 8 COAL )

95 9 0 4 Sandy shale ) UPPER NO, 4 SEAM
26 4 0 7 COAL ) i
101 0 4 8 Sandy shale

108 0 %) 0) SHATY COAL - LOWER NO. 4 SEAM

109 i 1 11 Carbonaceous shale

155 5 43 6 Sandstone
154 9 1 4 Shale

168 5 13 8 Sandstone

192 3 24 B Shale

198'11Y'/.|0.00000002ﬁ
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TABLE I : CONTINUED.,

Depth below Surface Thickness
Ft., Ins. of Strata Description of Strata
Bty dws,

Rietkuil 19. Borehole No. R.K. 1 (€ont,)

198 11 6 3 Sandstone
200 4 1 o Shale
210 4 10 0 COAL )
20y 11 0 7 Shale )
gis '\ '8 3 O  COAL. )
216 5 1 9 Sandy shale ) ‘0 i
51€ 5 0 A COAL 3 NO, 2 SEAM
217 8 0", L Sandy shale )
218 5 o ‘9 Fedan )
243 5 L 0 Sandstone
A § L 3 8 CTAL --NQ, 2A SwAH
255 4 & 3 Sandstone with shale bhands
256 5 1 1 C=rbonaceons shale
262 0 5 7 COAL )
262 9 0 o Sandy shale with pebbles ) W0,1 SEAN
263 5 0 8 COAL )
264 3 0 10 Sandstone with pebbles
264 8 0 5  COAL
269 2 4 6 Dwvka
Diepspruit. Borehole No. D.1. v
22 0 22 0 Surface soll and clay
70 8 48 8 Sandstone
95 0 24 4 Laminated sandstone
05 2 0 2  COAL
96 3 i 1 Carb, shale ) UPPER NO. 4
98 1 . 740 Sandstone ) SEAM
100 0 1 11 COAL )
@S - S 8 5 L Sandstone and shale
110 10 1 11  COAL - LOYER NO. 4 SEAM
119 0 8 2 Shale
159 9 40 9 Sandstone
161 0 ik 3 chzale
164 0 3 0 Sandstone
165 8 il 8 COAL -~ NO. 3 SEAM
183 0 17 4 Laminated sandstone
193 0 10 ] Micaceous sardv shale
217 D 24 5 Micaceous 'shale
235 3 17 10  COAL - NO, 2 SEAM
Diepspruit. Borehole No., D,2, Y
66 8 5 g Surface soil and clav
77 0 10 4 Shale and sandstone
F97 5 0 5 Sandstone
k) 9 6 4 Sandy shale
85 2 1 5 SHATLY COAL )
92 6 7 4 Sandy shale g No, 4 SEAW
99 3 6 9 S+ale with coal bhuds
100 5 1 2  chale
10T 3 0 10 COAL - NO, 3 SEAM
102 3 ' 0 chale
155 3 53 0 €oarse sandstone
165 10 10 i Shale

16.011 O"/‘0.0D.
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TABLE I : CONTINUED,

Depth below Surface Thickness
Ft. 1Ins, of Strats Description of GStrata
: Ft. Ins,

Diepspruit, Borehole No, D;2 (Cont.)

169 0O 3 2 Sandstone

184 4 ] 4 Shale

200 4 16 0 COAL - N0, 2 SEAM

202 1 1 9 Sandstone and shale

203 5 3 4 Sandy shale with coal buds ~ NO,2A SEAM
224 3 20 10 Sandy shale

205 0 0 9 Burnt COAL - NO, 1 SEAM
226 6 1 6 Secondary Dwyka

229 5 2 Ty Shale

229 7 Gt 2 COATL,

245 0 16 2 Dwyka tillite

Roodepoort 24, Bprehole No, Rds 2k

4

35 5 35 B Surface soil and clay
40 10 5 5 Sandy shale

52 9 11 11 Sandstone

53 5 0 2 Shale

btk 7 2 2 CCAL

56 0 0 5 Shale

B 3 i 3 COAL

67 0 9 o Sandstone

72 3 5 3 Secondary Dwyka
83 10 11 7 Sandstone

90 10 7 0 Felsite




e

TABLE 2,
DESCRIPTION OF SAMPLES .,
Sample Borehole Width of =
Number Number Section Description
Inse 5
SEAM T.
1250 6 2581 5" Roof: Laminated shale
( 4 Dull Coal
¢ . B Mixed mainly bright Coal
7 ‘Gas and smithy Coal
260t 7" Floor:Sandy shale with carbonaceocus
shale laminations..
L246 7 209! 0" Roof: Shaly sandstone
20 Mainly dull non banded Coal
210! 8" Floor: Scndstone
L256 8 232110" Roofs Shaly sandstone
60 Dull non-handed Coal with a few shale
bands
46 Shale and -shaly Coal - Not Sampled
241t 8" Floor: Shale and Dkaa
1302 9 199! 9" Roof: Stale
B 30 Dull granular Conal
A 13 Bri bt bandéd Coal
201‘ 4" Ploor:s Shaly sandstone
L1349 10 305" 4" Roof: Sendy shale
36 Yixed Coal = brighter at bottom
308! 4" Floors Coarse sandstone with
carbonaceous shale
‘1375 14 266110"_Roof: Sholy sandstone
34 Dull shaly coal - 1" bright coal 16"
from bottom
269! &" Floor: Dwyka,
1.388 RK.1 2561 1" Roof: Carboncaeous shale
6 Dull coal - conchoidal fracture - thin
bright.stringers
65 Mainly carb, shele = 2" bright coal
at bottom ~ Not Sampled
262! O" Floor: Ssndy shale
SEAM 2A.
1257 8 225111" Roof: Shale
B 40 Dull coal - cubical fracture
A ifz, Finely banded bright coal - Gaslike (shaly)

Shaly sandstone

230' 3" Floor:
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TABLE 2: CONTINUED,

Sample  Borehole Width of :
Numher Number Section Description
DAl —
SEAM 2A (CONT,)
L384 1] 1481 4" Roof: Sandy shale
g 1l Gaslike coal (shaly)
c ( 2 Sandstone - Not Sampled
( 5 Gaslike coal (shaly)
+ Sandstone
B 20 Mixed mainly dull coal )
A 9 Dull coal, conchoidal fracture with fine
bands of bhright coal
151" 4" Floor: Carbonaceous grit
L38&9 RK. 1. 243! 5" Raof: Sandstone ’
44 Dull heavy coal -~ few bright hands at top.
1" sandstone 9" from bottom, excluded.
247! 1" Floor: TLaminated sanistone
SEAM 2,
L251 6 238! 3" Roof: Carbonaceous shale
( 14 Dull coal
B a2 Coal and mud - Not Sampled
( 27 Mixed mainly dull coal
9 Carbonaceous shale - Not Sampled
4 Dull granular coal with t-in bright
stringers - Not Sampled
w5 Carbonaceous shale - Not “ampled
D 27 Dull coal
C 21 Dull coal with a few hright stringers
B 4.4 Mixed, mainly dvll coal -~ pyritic
A 14 Verv bright coal
253! 0" Floor: Carbonsceous shale
L24% P 191" 0" Roof: Black shale and shaly
sandstone
31 Carbonaceous shale - Not Sampled
F 58 Dull coal
2 Pyrites lens - Not Sampled
E 14 Mainly bright coal
D 13 Dull coal
C 21 Mixed dull and bright coal (finely-banded)
B 40 Mixed mainly bright coal ~ pvritic
A 10 Very bright coal
206! 6" Floor: Shaly sandstone
L.258 8 208" 1" Roof: Carhonaceous shale
10 Shale, carbonaceous - Not Sampled
F 4.0 Dull roof coal
E 58 Mainly dull coal with 9" bright coal
at top -
2 Shale - Not Sampled
D Ji Dull coal ]
C o Mainly cull coal
B 19 Mired dull and bright coal
A 9 Rright coal - smithy-like (pyritie)

224! 9" Floor: Shale




TABLE 2: CONTINUED,

= A=

Sample Borehole

Width of

Numter Number Section Description
,,,,,,, ins. . "
SEAM 2. (CONT.)
L304 9 184! 4" Roof: Shale
D 70 Dull coal with a few bright, a few pyritic
and a few shale-bands J
C 34 Mainly dull coal - 3" shale bhand 3" from
bottom excluded and =" " T g
n "
B 40 Mixed dull and bright cral
A 12 Smithy coal with 2" gaslike coal at the
bottom
1971 4" Floors -Shale
L348 10 281' O" Roof: Shale
G 20 ¥ixed dull and hright coal
( 18 Dull coal with lustre
F (G Shale and coal with mud inclusions - N.S.
( 35 Dull coal with lugtre
E 26 Dull coal, shaly, with a few bright
stringers
2e Carbonaceous shale anc¢ shaly coal - N.S,
D 14 Dull coal ‘
: e Carbonaceovs shale -~ No% Sampled
¥ Dull granular cosl, shaly -~ Not Sampled
[¢ 20 Mixed coal, dull at top
B 9 Dull coal
A 9 Smithy coal - pyritie
208! 1" Floors: Shale
L336 11 240! 8" Roof: Shaly sandstone
H Ha Dull coal
6 Carbonaceous shale - Not Sampled
G 7 Bright coal ‘
F 90 Dull, non-banded coal ~ 3 thin shale
bands in top 18"
4 Shaly, very pyritic coal - Not Sampled
6 Carbonaceous shale - Not Sampled
12 Shale and grit - "ot Sempled
10 Grit - Not Sampled
E 32 Dull holing band
D 26 Mainly dull coal with thin bright bands
C 7 Smithy coal - very pyritic
6 Carboneceous shale - Not Sampled
14 Sandstone -~ Not Sampnled
B 3 Gas coal '
2 Sandstone -~ Not Sampled
( 23 D11l coal
(L Dull granuler coal ~ mud and vyritic
A ( inclusions
( 13 Mainly dvll coal
10 Carbonaceous shale, sandstone and

pseudo bright coal -~ Wot Sampled
267! 9" Floor: Shale.
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TABLE 2 CONTINUED,
Sample Borehole Width of
Number Number Section Description

SEAM 2 (CONT,)

1376 14 2431 8" Roof: Sandy shale
F 77 Dull inferior coal |
29 Shale and shaly coal - Not S~mpled
E 32 Mainly dull coal
D 23 Dull coal
e 7 Mixed coal
C ( 4 Carbonaceous shale ~ Not Sampled
(12 Mized coal
2 Carbonaceons shale - Not Sampled
B 19 Mixed coal
A B Smithy coal
2631 8" Floor: Sandstone
L3855 15 129!'710" Roof: Shale
F 72 Dull, non~handed coal
16 Carbonaceous shale and shaly coal -
Not Sampled
4 Dull grenular coal wwth bright strinpgers
Not Sampled
38 Carbonaceous shale - Not Sampled
B 13 Dull coal
D 19 Mived coal
C 12 Dull coal
B 26 Mixed coal
3 Carbonaceous shale -~ Not Sammnled
A 5 Bright coal
147" 1" Floor: Sandy shale
L402 16 82! 2" Roof: Shaly sandstone
C 80 Dull heavy coal
36 Carbonaceous shale - 1" coel band in
centre - Not Sampled
9 Dull heavy coal - Not Sampled
L Shale - Not Sqmmlod
)] Grit and gritty shale ~ Not Sampled
33 Carb., shale with occasional dull coal
bands -~ Not Sampled
B 3 Dull coal with 1" emithy coal in centre
A 4 Cas coal
29! 5" TMgor: Dwyka
L403 By LelF 217! 5”-Roofz Micaceous shale
B Shale
D 66 Dull coal ~ ( 1" shale 40" from bottom
2" bright coal with mud
( gellets 25" from bottom
( 3" shale 18" from bottom
36 Carbonaceous shale - 4" dull coal 20"
from bottom -~ Not Sampled
3 Brieht coal ~ Not Sampled
13 Carb., shale with a few coal stringers -
Not Sampled
C il Dull coal
27 Carb. shale - Not Sampled

Y/ « 0050 30w



TABLE 2: CONTINUED.,

= 19 =

Width of

Sample  Borehole
Number  Number Section Deszcription
. = . Ins 9, R = 'm e . 0.
SEAM 2 CONT.
1403 Dletts
B 1% Bright coal with mud pellets (semi-torbanite)
A Smithy coal
“ -2351 3" Ploors Hole stopped in Coal,
1411 .2,V T841 4" Roof: Shale
(109 Dull coal
C (- L Shale ~ Not Sampled
: ( 6 Dull coal
B 6 Mixed coal (shale stringers 14" from bottom)
24 Shaly coal and carb., shale - Not Sampled
. 5% Carbonaceous shale - Not Sampled
"14  Dull coal - Not Sampled
5 Shaly sandstone and carbonaceous shale
‘A 15 Smithy coal
Py = 3 Carbonaceous shale (gaslike)
. 10 Shale
3 Grit
. 200! 4" Floor: Sandstone and shale
L1390 R.K.1. 200! 4" Roof: Shale
10 Shaly coal - Not Sampled
D 42 Mainly dull coal
C 32 Dull coal
87 Carb. shale and shaly coal -~ Not Sampled
- 2% %h@lﬁtand iandstone -~ Not Sempled
right coa )
10 Carbonaceous shale - Not Sampled
A 8 Gas and smithy coal (pyritic)
218" 4" Floor: Sandstone
® SEAM 3.
7
\1252 6 182! 3" Roof: Shale and sandstone
9 Very bright coal
1851 O" Floor: Sandstone
L243 7 142! 3" Roof: Shaly sandstone
i Shale - Not Sampled
11 Bright coal
143" 3" Floor: Sandstone
1259 8 166! O" Roof: Sandstone’
l% Bright coal with shale bands =~ Not Sampled
1%  Shale - Not Sampled
9 Rright coal (pyritic)
ds Shale with bright coal stringers

167! 6" Floor: Sendstone




TABLE 2: CONTINUED,
Sample Borehole Width of

Number  Number Section . Description
Ins,
L303 S 142!11" Roof: Shale with coal bands
13 Very bright coal (pyritic) shaly at top

1441 O" Floors Sandy shale

1337 11 1881 2" Roof: Sandstone
e Shale with-bright coal stringers
4 Mixed, shaly coal
4 Shale - Not Sampled
14 Bright, pyritic coal

191" 1" Floor: Sandstone

L377 14 204! 3" Roof: Shaly sandstone
20 Shale with bright coal stringers -Not Smpled
L Shale - Not Samnled
14 Bright coal - pyritic with shale stringers

207! 4" Floor: Sandstone

L1386 15 : 871t 2" Roof: Carbonaceous shale
Bright coal with thin shale bands i
Carb. shale - few bright stringers - N.S.
Mixed mainly bright .coal

89! 3" Ploor: Sandstone

N O3

L406 D.1ly/. 164 ' 0" Roof: S=ndstone
8 Shale - "ot Sampled

12 Mixed coal - (Broken cowe)
165! 8" Floor: Laminated sandstone

LOWER NO, 4 SEAM

1253 6 166 111" Roof: Shale
C 22 Mixed mainly dull coal
11 Carb. shale and shaly coal bands - N.S,
B 2g Mived dull and bright coal (bright at
bottom)
6 Sandstone and coal - Not Sampled
A 22 Mainly bright coal

173'10" Floor:

L244 v 1241 7" Roof: Carbonaceous shale
.9 Shale - Not Sampled
B 10 Mainly dull, very pyritic coal
26 Shale and shaly coal - Not Samnled
A 55 Mixed dull and bright ccal

1321'11" Floor: Carbonaceous shale
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TABLE 2 : CONTINUED,

Sample Borehole Width of
Number Number - Section Description
Ins.

LOWER NO, 4 SEAM (CONT,)

L260 8 119! 7" Roof: Sandy shale
B 9 Bright coal
16 Shale with occasional coal bands-Not Sampied
A : 49 Mixed dnll and bright coal - dull at top
14 Shale and shaly . coal

126'11i" Floor: Shaly sandstone

L305 9" 120! 4" Roof: Shale
4 Mixed coal
9 Shale - Not Sampled
9 Dull coal
30 Mixed coal
L] Dull coal
7 Carbonaceous shale - Not Sampled
4 Dull coal
4 Carbonaceous shale - Not Sampled
9 Dull coal
1271'11" Floor:Shaly sandstone
L 350 10 212! 8" Roof: Shale
N 8 Veinly bright coal - pyritic
10 Shaly coal and carb. shale - Not Sampled
C 9 Mixed mainly dull coal
27 Shaly coal and carb,shale - Not Sampled
B 12 Dull coal with a few bright stringer«
ek “ixed coal
A ( 2 Shale - Not Sampled
( 19 Mixed mainly bright coal - pyritic
220! 6% Floor: Shale
1 338 11 168! 4" Roof: Sandy shale
63 Dull shaly coal - few bright bands and
shale bands = Not Sampled
C 20 Mixed, mainly bright coal
o Grit -~ Not Sampled
B 16  Mainly dull coal
22 Carb, shale and shaly coal - Not Sampled
A 18 Dull coal, mixed at bottom
180! 4" Ploor:s Sandstone
L 412 12 771 31 Roof: Bands of sandy shale and shaly
Sandstone
5 Sandy shale - Not Sampled
@ 3 Mixed coal
16 Sraly coal and carb. shale - Not Sampled
B 21 Mixed, mainly dull coal
( 14 Dull coal
(%5 Duill granular coal
A E 2 Carbonaceous shale - Not Sampled
4 Dull coal

83! 4" Floor: Carbonaceous shale
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TABLE 2 : CONTINUED,
Sample  Borehole  Width of
Number Number Section Description

Ins.

LOWER NO, 4 SEAM,

L378 14 183" 1" Roofs Sandy shale
11 Shale
D 13 Mixed, mainly dull coal - #" sandstone
: 5" from bottom excluded
10 Shale - Not Sampled
10 Dull shaly coal - Not Sampled
10 Shale - Not Sampled
© 30 Mixed coal - pyritiec
3 Shale - Not Sampled
B 30 Mixed coal - pyritic
18 Shale with a few bright stringers-Not
Sampled
A 15 Dull coal
195t 7" Floor: Sandy shale
L387 15 69! 4" Roof: Carbhonaceous shale
27 Shale and shaly ccal -~ Not Sampled
10 Mainly dull coal -~ broken core
7 Shale -~ Not Sampled
30 Mainly dull coal
5 Shale and shaly coal - Not Sampled
14 Dull coal
771 9" Floor: Sandstone
La05 D.lupf 1081'11" Roof: Sandstone and shale
3 Shale - Not Sampled
2 Dull coal
18 Bright coal (broken core)
110'10" Floor: Shale
L391 BRI, 101! O" Roof: Sandy shale
D 6 Dull coal
12 Shale -~ Not Sampled
C 14 Dull coal
B 18 Mixed coal
A 12 Dull coal
10 Shale and shaly coal - Not Sampled
1077 0" Ploor: Sandy shale
UPPER NO, 4 SEAM,
L254 6 155! 1" Roof: Sandstone with shale bands
7 Mixed coal '
i | Shaly sandstone - Not Sampled
5 Mixed coal
i Shaly sandstone - Not Sampled
17 Mixed coal

1571 8" Floor: Shale




TABLE 2: CONTINUED,

Ao e uR

Sample Borehole Width of
Number Number Section Description
HCh

UPPER NO,. 4 SEAM.

L242

7
28

112t o Roof:Sandstone

Mixed dull and bright coal - 5" sandstone
stringer 12" from top excluded

115t 1" Floor: Carb, shale

L261

8

-

108! 3" Roof: Laminated sandstone

Shale -~ Not Sampled

Alternating dull and bright coal - 6"
mixed coal at bottom
110! 9" Floor: S=ndy shale

L284

33

107110" Roof: Sandstone

Mixed dull and bright coal
110! 7" Floor: Shale

L352

= o

10
12
16

1091 on Roof: Sandstone

Mainly bright coal - dull at top .
Mixed dull and bright coal (shaly ihparts)
202! 1" Floor: Shaly sandstone

L339

11

1541 5" Roofs: Shale

Mixed coal
1561 5" Floor:Sandstone with shale bands

L379

34

168! 6" Roof:Shale

Mixed coal - 2" sandstone and shale
17" from bottom exeluded

171! 4" Floors Sandy shale

L404

S
i

N
s Dl

AW

o
W = b

98! 1" Roof: Sandstone
Coal with shale bands - Not Sampled
Sandstone - Not Sampled

Shale .- Not Sampled

Mixed, mainly dull coal
Carbonaceous shale - Not Sampled

Bright coal
Shale - Not Sampled

100! O" Floor: Sandstone and chale

B il

L392

Rt a1 s

-1

NSNS
f.—l
~q Ui\ HiH

021 9" Roof: Black shale

Mainly dull coal

Shale - Not Sampled

Mainly dull coal

Shale and sandstone - Not Sampled

Bright coal
Q6! 4" Floor: Sandy shale




TABLE 2 : CONTINUED.

Sample  Borehole Width of
Number Number Section
Ins,

Desgscription

NO. 4A SEAM.

1241 7

107' 5" Roof: Sandy shale

Shaie - with very fine bands of bright coal

1081 1" Floor: Sandstone

L285 9

100! 6" Roof: Bhale

Mixed dull and bright coal
101" 0" Floor: Sandstone

SEAM NO. 5.
L255 6

681 4% Roof: Shale

Very bright coal
601 0" Floor: Carbonaceous shale

o e i MR S A T e

L351 10
16

961 7" Roofs: Shale

Bright coal
97 111" Floors: Shale

L340 11

WN W3

687 0" Roof: Carbonaceous shale

Bright coal
Shale -~ Not Sampled

Bright coal
Bright coal and shale
70! 1" Floogr: Shaly sandstone floor.

[P

ine srnis,
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TABLE 3 : CONTINUED,

Sample Width Cal.Val. % % % Vol., % Fixed % F1 % Ash % Fl. % Ash Sw, No, Sw, No,

Number Ins, 1bs/1b H20 As Matter Carbon 1.45 F1,45 1.6 Fl.6 Fl.45 F1.6

NO, 24 SEAM .

1384 ¢ 6 = 2,0 24,3 32.6 41.1 64.7 9.3 76.8 e o | 1 1
B 2 110 ) 18.0 27,3 52,5 61.3 7.0 84.1 .3 3 1
A 9 13.0 2,0 12,7 34,9 50.4 82.6 9.1 95.9 11,6 2 14

1389 43 o 2.5 23.4  19.8 54.3 25,7 6e5 58,5 d2.p ¥ 1

(0. 2 SEAM

1251 E 41 - 27 30,1 18.6 48.6 - - - - - -
i) .- 387 - 2.1 42,3 N5, 2 38,4 i = 6 - n= .-
B kgl 2.6 18.9 20.9 57.6 21.6 TR e 74,0 13,6 17 -
B 44 12.9 2,4 11,6 g e 58,3 6.5 6.0 0.1 84 1 1
A 14 13,6 e 8.7 36,6 52.5 86.6 T 01.5 5.2 4% 4

L245 F 55 - 235 36.0 20, 41,2 3.9 - 27.1 15.4 = 1P
E rwia - 11,9 253 19.5 28,% 49,4 43,5 8.3 78.8 1355 1% 1F
D 03 11, 2.6 17.6 20,1 59.7 40,6 Vil 77 .6 10, 2 1F -
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E 58 12.4 2,4 14,4 26.0 Nier 58.3 6.9 89.1 10,6 1F =
D ;| 319 2.3 16.9 21.6 59.2 27.0 8.1 €5.0 12.9 LB -
S T 2.4 s | Qg,9 60.6 78,8 6.6 92.9 Gl 1F -
B 19 13.5 2.3 "9.0 28,4 60.3 86.4 o ) 95 3 6.6 17 -~
A 9 13.5 1.9 10.5 36.0 50.8 85.6 4.3 89.3 5.0 %» 3%
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TABLE 5.
COMPOSITION OF UTTIMATE ANALYSIS SAMPLES.

Sample Type of coal and area
Number Composition - _ represented

NO. 2 SEAM:

M109 L251 A - 14 pts. L3236 C -~ 7pts. VWelstand 34
12495 A'= 20 " 1376 C =.20 M North-western half of aresa
I258 A - 9 " ,T385 A - 5 "  Boveholes 6,7,8,9,11,14,& 15
L304 A - 12 "™, Bottom bright coal
110 LO51 B -~ 44 pts, 1304 B - 40pts, Welstand 34
1245 B - 40 " , I336 D - 26 ¥ North-western half of area
Gt ™ 376D - 25 Boreholes 6,7,8,9,11,14,15
258 B - 19 " |, 1385 B -~ 26 " Mived coal above bottom
C =33 " bright
M111 1251 C - 21 pts. 1336 E - 32pts. Welstand 34,
1245 D - 13 " | I376 E -~ 32 " North-western half of area
1258 D.- 31 ", 1385 C -« 12 ® B robotas 6 79 8 0,11,14, 15
L3304 C = 33 " , Dull coal 1n m10d1e of ﬁeam
M112 L245 E -~ 14 pts. Welstand 34
258 E - 58 n | North-western half of areas
1385 D - 19 " , : Mixed coal bhelow roof coal
Boreholes 7, 8 & 19
M113 1251 A - 14 pts, 1376 C =~ Qths, Welstand 34
B - 44 " | D - 23 Morth-~weatern half of area
G 200 E~32 0" Boreholes u97 P g L1 14,75
L1245 A ~ 10 " , 1304 A - 120" Compocsite seam “aﬁple
B ~-40 ", B - 40 "
G 2l C - 33 "
D = 13 ] R L336 C - 17 n
E -:14 m , D - 26"
258 A - 9 n | E - 32"
B=~-19 ", I38 A ~ §5 1
C - 33 i ° B — 26 "
D - 31 " C - 12 "
E - 58 n | D~ 19"
M40 L251 A - 14 pts, L304 A - 12pts, Welstand 34
B = 44 ", B -~ 40 North-western half of area
C ~-21 ", C -33 " Boreholes 6, 7, &, 9, 10,
1245 A - 10 " , 1348 A - O M 11, 14 & 75
B - 40 ", B- 9o Composgite bottom portion
C =28 " C -20nM of seam, Made up to
D-13 ", L33 A -~ 41 " determine effect of floating
258 A -« 9 ", R~ 30" at 1.6 S.G, on ash fusion
B~ 19 " ., Cis L7, U temperature of coal.
 =n B MO D e PG Y
=R S E -~ 32"
I376 A = 5 W, 1385 A H U
B~ 19 ", B =26 "
G = 29 W o 0 & 12- i
B ia 23 1" ], R e Lo A
E - 32 i

N0, 3 SEAM/..
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TABLE 5 : CONTINUED.,
Sample _ Type of coal and area
Number . Composition ey represented

NO. 3 SEA':

M108 T.252
1243
1,259
1,303

- pts. LA37 - 31pts. "el~tand 34

- 11 . L3777 - 14 n ¥Morth~-western half of area
- 9 m _ 1368 A -12 ", Boreholes 6, 7, 8, 9, 11,
- 13 ", 14°& 15, '

Composite scam sample

NO. 5 SEAM:

-

M107 1255 -~ 8 ts. Welstand 34,
351 - 16 Western corner of area
T340, = 2o il Boreholés 6, 10 & 11
i Composite seam sample
TABLE 6.
PROXIMATE ANALYSIS OF COMPCSITE SAMPLES.
Sample @iéle Coal A . Float at 1.6 S.G.
Number ¢ psh 4 Ho0 7 y.M, % Ash- ZH20 4 VM, % F1,6
NO. 2 SEAM:
M109 11.9 2,5 33.5 6.6 2,7 35.7 88,0
M110 STy 2,7 25.8 8.2 3.0 2l 89.7
M111 W7ed 3.0 28,9 . a liay 3.1 23.3 79,5
1‘-’.{1]_2 14.0 2.8 ?5.5’ 10.2 3u2 27.0 8707
M113 13.4 2.8 26,4 2.3 3.1 27,8 86.8
M40 14,7 2,8 26,7 9.2 - - 84,7
NO. 3 SEAM:
M108 | TR 3,2 28,7 9.5 3.4 Sl 63.2
NO. 5 SEAM: | , -
3;5‘ 3003 7.7 3!3 ' 3306 96'1

AMT107 9.8

TABL E B P/ eesoa



TABLE 11.
ASH FUSION TEMPERATURES.
Sample Agh Fusion Temperature oF |
Humbe Vhole GCoal Float at 1,6 S.G.

NQOs . 2 SHiM:

e

M109 1300 + 1400
M110 1300 + 1400
111 + 1400 + 1400
112 1400 + 1400
M113 1400 + 1400
M40 + 1400 + 1550

NO, 3 SEAM:

v1ef 1300 © 4+ 1400

NO. 5 SEAM:

M107 1300 + 1400
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FUEL RESEARCH INSTITUTE OF SOUTH AFRICA.

APPENDIX.,

ANALYTICAT METFODS AND ‘THEIR SIGNIFICANCE.

1.  SAMPLING:

_ Sampling is carried out according to Sonth African
Stendard Specification, S.A. No. 13 of 1937, "Standard Methods for
the Sampling of-Coal in South Africa,"issued by the South African
Standards Institution.

11, PREPARATION OF SAMPLES:

The samples are prepared in the manner specified in
Standard Methods for the "Sampling of Coal in South Africa”, S.A. No.
13 of 1937, The laboratory samples are ground to pass a-60 mesh
sieve (square aperture : 0,3 mm) evcept in the case of specific
gravity analysis (float and sink tests) and hydrogenation tests, for
which minus 20. mesh (square aperture : 1 mm) material is used.

111. PROXIMATE ANALYSTS:

(1) Moisture Content: This is the loss of weieht obtained
by heating 1 gram of coal at 101 - 1050C for one hour.

(2) Ash Content: This is the residual ash obtained by
combusting 1 gram of coal in a muffle furnace. The
coal is slowlv heated to 800°9C ard. kept at this tem-
perature for one hour. :

(3) Volatile Matter Content: This is the loss of weight
obtained by heatins 1 pram of coal at 9200C for 7
minutes minus the weipght of water present in the coal.

(4) Fixed Carbon percentage: This is obtained by sub-
Tracting the sum of moisture, ash and volatile matter
contents, erpressed as percentages, from 100, '

+Vis CALORTFIC VALUE: !
\

 This value, reported in Evaporative Units (1bs/1b),
is caleculated from the rise ir temperature obtained by combusting
1 gram of coal in oxygen at 30 atmospheres pressure in a Berthelot-
Mahler-Kroeker bomb calérimeter.

The determination is cerried out according to South
African Standard Specification, S.A. No. 5 of 1940, "The Determina-
tion of the Comparative Calorific Values of Coals in South Africa".

V. PRELIMINARY FLOAT AND SINK A"ATYSES::

Twenty gram portions of the coal are separated into
different specific gravity fractions in a centrifure using petrol
and carbon tetrachloride mixtures of varying specific gravity, The
apparatus and method used is described in the Journal of the Chemical,
Metallurgical and Mining Society of South Africa, Vol. 34, No. 8

"A Specific Gravity Tnvestircation of Ceal Samples" by P.E. Hall.

/

(@) Bhie/ q % ask




(a) The percentage float at a S.C. of 1.45 is the percen-
tage by weight of the coal which has'a S.G. less than 1,45, This
float contains the majority of the gwelling constituents of the coal
when these are prescnf in a samnle.

(b) The percentage of float at a S.G. of 1.6 is the per-
centage by weight of the coal which has a S.C. less than 1,6. Tt
represepts approrimately the.amouht of coal substance present ‘and
also gives a rough figure for the performance of an ordianry washer

on the coal. This flgu“e subtracted from 100 gives the amount of
adventitious mineral matter in a coal sample, ‘

(c) The percaptaﬂe ash on the float at 1.45 gives some
indication of the minimum ash content likely -to be obtained by washm=
ing at this specific gravity.

(a) The percentage ash on the float at 1.6 represents the
amount of mineral matter intimately assoclated W1th the eoal substance
and as such furnishes an anproximate figure for the minimum ash con=
tent for a normal washed product from the particular sample.

(e) The Swelling Number is the ratio of the final to the
initial volume of 1 gram of coal heated strongly under standéard cone
ditions and is a measure of the swelling propensities of the coal,

This test is carried out according to B.S.S. Spcc7f1~
cation, No, 804 of 1938. "The Crucible Swelling Test for Coal,

1 Denotes a residue of definite coke structure but no
swelling, 1 f denotes a regidue easily friable and possessed of no
coke structure, 1 » denotes a residue in powder form, A value of
3 or more indicates definite coking possibilities.

(£) If the float 1.45 material exhibits swelling propensiw=
ties, further swelling number determinations are earried out on the
S.G. l 6 fraction. These figures give an indication of the swelling
propensity with this S.G. cut,

L b ULTIMATE ANALYSIS:

: The ultimate analysis is generally carried out on the
float at a S.G. of 1.6. This procedure is adopted in order to
eliminate as far as pcssible the effects due to the presence of ad-
ventitious mineral matter,

Carbon, hydrogen, nitrogen and sulphur contents are
all determined by standard methods for coal analysis:~ wviz:

(a) Carbon and Hvdrogen: The method used is described
in B.S.5. No, 1016 of 1942, "Analysis and Testing of Coal
and Coke", page 31.

(v) Nitrogen: The method followed is that deseribed by
BeeT (Fuel in Science and Practice, volume XI of 1932,
page 1965 wvolume XITII of 1934, page_ 343) and Hall
(Journ. Chem, Met. ard Min., Soc. of South Afrlca, volume
XXXVI of 1935, Wo. 2, page 28.)

(e) Total Sulphur:  This is determined by the Eschka
method, described in B.S.S. No, 1016 of 1942, "Analysis
and Testing of Coal and Coke'", page 43.

The oxvegen/cecees
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The oxygen content is obtained by suhtracting the sum
of the carbon, hydrogen, nitrogen and sulphur percentages from 100,
The value obtalned therefore includes all analytical errors,

The results are expressed on a dry-ash-free basis, so
as to present the composition of the organic substance itself, unmixed
with mineral matter.

Vil, SULPHUR DISTRIBUTION:

The figures showing the distribution of sulphur in a
sample are on an "as received" basis, i,e. including adventitious
mineral matter,- :

The total sulphur content of the floats at 1.6 S.G. is
usually given in the same table as the sulphur distribution on the
whole coal, This is done for comparative purposes since it indi-
cates the change in sulphur content that would be brought about by
washing the raw coal at a specific gravity of 1.6. -

The total sulphur content is determined by the Exchka
method ahd the mineral sulphur content by extraction with dilute

nitric acid, according to the methods described in B.S.S. No, 1016

of 1942, page 45, - -
V11l. CARBONIZATION ASSAYS:

There are two forms of carbonization assaysa'viz:
the low temperature (600°C) and the high temperature (900°C) and
both are carried out in the Gray-King Apparatus.

Low Temperature Gray-King Assay:

This is carried out at a temperature of 600°C on the
floats at a S.G. of 1.6 and is used, primarily for correlative pur-
poses either-as a means of characterising a new coal or for establishe
ing the variation in a given type of coal, The results can also be
used, however, for determining the type and quantity of the products
which the coai under test would furnish in a large scale low temperaw
ture carbonization retort, The apparatus and method used is that
described in the "Methods of Analysis of Coal" issued by the Fuel
Research Station, Greenwich (Physical anhd Chemical Survey of the
National Coal Resources, No. 7).

No .direct relationship between the retort and assay
yields obtained from South African coals has heen deduced but the
following interpretation has been found to be applicable overseas,
Depending on the type of plant, the large scale tar yield varies
from 70 = 80% of that given by the assay. The gas yield is also
slightly higher than can be obtained in practice. The yield of coke

- will be very close to that given by the assay. "Standard" to "very:

swollen" coke residues indicate coals which will ‘probably produce
satisfactory -smokeless fuels, while those which are appreciably more
friable than "standard" indicate coals which will not yield suitable
large secale coke products.

. The assay is carried out on the float at 1,6 S.G. for
the same reasons as are outlined in Section 7 (ultimate analysis)
and also since that fraction would most nearly represent the ordinary
ggshed product from the seam or section of the seam under considera=
ion.

High temperature/ecess



High Temperature Gray-Fing Assay:

This test is only made on such seams or sectlons of
seams as appear to be possible sources of coking or gas coals,
Usually the float at a S.G. of 1.45 is used as representing the opti-
mum quality of coal which could be commercially produced by the best
possible washing.

A tempersture of 900°C is employed and a cracking unit
kept a2t a constent tempersture of 800°C is installed,  The method
and apparatus used is thet described in "The Assay of Coal for
Carbonization Purposes {(Part ITI)", issued by the'Fuel Research
Station, Greenwich, (Technical Faper No, 24), The calorific value
of the gas is determined by combustion of a measured volume in exX~
cess air in a L8ffler Gas Calorimeter.

The High Temperature Groy-King Carbonization Assay has
been designed gpecifically to simulate large scale gas meking condiw
tions both in horizontal and continuous vertical retorts. Here
again no direct relationship between the retort and .assay yields
with South African coals has been deduced and it is hecessary to rely
entirely on overseas results, The assay conditions are such that the
factors of comparison with horizontal retort practice approach unity.
Tt is considered that the factors for coke oven practice' should not
diverge unduly from unity in spite of a number of variables- - such as
type of plant, type of coal and size of coal, The factors wetort/
assay for gas yleld, ges calorific value and coke yvie¢ld are very close
to unity, The assay yield of tar is low and the factor varies from
1.2 to 1.5 as the coal varies from strongly to weakly-swelling, The
coke residues "friable" and "pulverulent'" obtained from the assays
indicate coals unsuitable for large scale coke production, Coke
residues from "standard" to "very ,swollen' indicate that the coals
will probably yield cokes under large scale conditions,

The best gas éoals so far tested in South Africa give
about 18 = 20% gas, and they yield 65 - 70 therms of gas per long
ton of coal, The highest calorific wvelues of the gas go far found
vary from 5400 to 5700 Calories per cubic metre at N.T.P.

IX. DETAILED FLOAT AND SINK ANALYSISS

Float and sink analyses together with their attendant .
ash and swelling number determinations, are made on composite coal
samples ground to -20 mesh.

This work is usually cerried out from three different
aspectsy vizs=

(1) the characterization of types of coal and the subse~
guent use of this data in correlation.

(11) the investipation, in.a more detailed menner, of the
! possibilities and results of wsshing.

(ii31) the investigation of the effects of washing on the
swelling properties of the coal,

Where the two latter aspects - which are, of course,
closely related - command the most attentlon, floats corresponding
to possible washery products.are preferred, since from them the
yields and characteristics of the cleaned products can be readily
obtained. This involves makine cuts at various specific gravities
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[ and analysing the resulting floats. Such a method is known as
"eumulative" float and sink analysis.

On the other hand, vhere the characterisation and cor-
relation of coal seams are involved, the separstion into a series of
fractions of narrow specific gravity range is adopted. In this way,
any change in the nature or behaviour of the coal fractions with
charge in specific gravity is more easily appreciated and mere strong=-
ly emphasised than would be the crse in the cumuletive method. This
type is knowm as "fractional" float and sink analysis.

For those properties which are additive, e,g. ash cone=
tent, the cumulative figures can be bullt up from the fractional and
vice versa, This cannot be done in the case of non~additive proper~
ties, Nevertheless, swelling numbers - strictly speaking a non-
additive property =~ can be calculated with fair accuracy from frac-
tional %o cumulative figures ‘if the number for any fractincn is not
greater than 8. or less than li.

'

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

| When using float and ‘sink analvsis figures as guides %o
rossible commercial results, it must always be remembered thet the
laboratory separations are made on fine coal and depend entirely on
specific gravity differences, The products are, therefore, cleaner
and more uniform than could ever be obtained from a commercial washer
whether operating on run-of-mine or sized coal, - The analytical
figures represent optimum conditions and due allowance must be made
for this when interpreting them into commercial practice. '

: Comparative firures ohtained from many float and sink
analyses carried out on both 20 mesh  and commercial coal sizes have
demonstrated the value of the laboratory scale tests and have sugrest-
ed a reliable interpretation which can be given to the figures,

(1) The shape of the graph of percentage yield vs, Specific
Gravity obtained from fine coal is similar to that obtained
from the commercial sizes of the same coal, This means
that the washability of the coal can be satisfactorily
determined from the -20 mesh size float and sink analysis.,

(2) The large scale percentage of float is always 5 - 10%
more than the figure obtained in the laboratory on fine coal
at the same Specific "Gravity.

(3) The percentage ash on the float ohtained at any Specific
Gravity from large coal is usually from 2 - 4% higher
than the value obtained from a laboratory separation,

(4) It has also been found that the smaller the size of the
coal to be washed on a large scale, the more clesely does
the percentage yield and the percentage of ash in the pro-
duct approach the fine coal float and sink analyses,

That is to say, for example, that the allowance made in
estimating the washability of pea coal need not be so
great as that for, say round coal.

If the coal is,poor (more than 18 - 20% -ash) it is
advisable to make  liberal allowances, since with this material only
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washers of the best type operated under striet control function at
all satisfectorily,

X, ASH FUSION’TEMPERATURES:
] A knowledge of the compésition and behaviour of the ash
from any coal is of importance from Both a fundamental and ftechnical

aspect, The use of conal in many industrial appliances, e.g. DPro=
ducers and forced draught boilers is seriously limited by the be-
haviour of the ash,

The mineral matter from which the ash is derived occurs
in two forgsse=

(a) Inherent mineral matter which occurs as an integral
part of the coal and is not seprrable therefrom by ordinary means,
e.g. picking or washing.

(v) Adventitious mineral matter which may be again sub-
divided intos

(1) more or less isolated pockets and more continucus bands
included in the coal seams,

(1i)mineral matter derived from accompanying strata.

Run-of-mine coal would contein all the forms of mineral
matter described ahove; effective picking should remove the greater
portion of (b) (ii) and washed coals would contain (a), and (B) (1)
to a limited extent only. Tn order to determine the ash fusion
temperatures of ordinary picked but unwashed coal, these tests are
carried out on the whole coal samnles, including adventitious mineral
matter. If a figure for washed cocal is required, the determination
is mede on the floats at 1.6 S.G.

A direct correlation between the laboratory determina-
tions of the ash fusion temperature and behaviour of the ash in prace
tice has not so far been possible. Although the determinations are
carried out under conditions designed to resemble as closely as
possible those actually obtaining in a furnace, the differences be-
tween small and large scale conditions are appreciable, The results
indicate, however, the probable behaviour of the ash in practice and
the following soheme may be used for interpreting the laborztory
determination of the ash fusion temperature.

(2) less than 12500C = likely to cause clinkering trouble
under all furnace conditions.

(b) 1250 = 1400°C - mnlikely to produce clinker under
general conditions, although trouble may be exparienced
with industrial apvliances like producers and forced
draught boilers,

(¢) greater than 14000C - highly refractory ash which will
probably not clinker under any conditions,

X1l. Hydrogenation/.....



X1, HYDROGENATION:

The work done in this sphere constitutes a comparative

hydrogenation survey, Consequently, a discontinuous rotary converter,

though it affordg no quantitive 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,

. The coals are treated in the form of a paste contoinirg
57% of coel, 38% of 0il and 5% of molybdenum sulphide as catalyst.
After filling the converter with 440 grams of the paste and hydrogen
to a pressure of 100 atmospheres, the converter is hested to 450°C
and kept at this temperature for one hour, after which it is allowed
to ‘cool down and the products of hydrosenation examined,

In evdaluating the results obtained from rotary conver-
ters, it has been found that the best guide to the probable bhehaviour
of the coal is the percentage of organic benzene - insnluble material
remaining after treatment reckoned on a dry-ssh-free basis. Where
this figure is low, the coal may be ewvpected to give better large
scale results than where it i1s high,  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%,



3 =
P Cre
o3 i
-




ORd S5
Rd2®

DIEPSPRUIT Nozy

oY+4 Ora\

GORk 2
ROODEPCORT N 24

©Rab 0“5' ORk. 1. ®RY ).

®Rk 1 @Rk, ORNS

RIETKUIL Neoq

S ORK Q. o=




T — S — st es =y e T e g

2o | 7 m%an-e

o AR

S WELSTAND No. 3¢
T 7 @b ¢

» ‘\'\\\. .‘7[ %11252

DRILLING BY ISCOR

- WELSTAND RREA.

PTROPOSED:~ O
COMPLETED:~ &
Scale 1:50,000




	Report on boreholes (002).pdf
	Report on boreholes.pdf

