& s _— e
7
//ﬁ:ﬂ.?,/(ff:i\n &L/Q - £ 1“'% - .

I G.P.-8.21350—1937—2,000,  RRS "'*4_
9: RAPPORT Nou.oooo REPORT No........... 11
| — VAN oF.. 1945
a—— 7
L4
am==i
(V4
L

Uuilo/8ly

BRANDSTOF-NAVORSINGS-INSTITUUT

: VAN SUID-AFRIKA.

\
FUEL RESEARCH INSTITUTE

qF SOUTH AFRICA.

SURVEY REPORT NO, 74..
\

-

ERWERP :
ggg JECWI‘I‘:J REPORT ON BOREHOLES PUT DOWN BY THE CONSOLIDATED

oy T AR ee s SEARR AR, L OLLIERIES, LID.) ON TH
FARMS VOGELFONTEIN 4 AND WATERVAL 18 IN_THE ERMELO DISTRICT OF
J
THE TRANSVAAL.
AFDELING : : ,
DIVISION:  CHEMISTRY

FEP P L ErI ) S PU ST PRSI0 ) PO VRN e N h 2 H ) ST T

|

NAAM VAN AMPTENAAR =
NAME OF OFFICER: & _ | . C- C. VAN DER MERWE,




FUEL__RESEARCH INSTITUTE OF SOUTH_ _AFRICA

REPORT NO. 11
OF 1945

SURVEY REPORT NO. 74

REPORT ON BOREHOLES PUT DOWN BY THE CONSOLIDATED MARSFIELD COLLIERY
(ANGLO TRANSVAAT COLLIERIES, LTD) ON THE FARMS VOGELFONTEIN 4 AND

WATERVAL 18 IN THE ERMELO DISTRICT OF THE TRANSVAAL, _
INTRODUC TION,

The farms Vogelfontein 4 and Waterval 18 lie in the Ermelo-
Breyten Coalfield and from 4 to 5 miles south west of Brevten, The
Breyvten-Ermelo railway cuts through the most easterly corner of
Waterval, while the Breyten-Bethal railway runs aeross the farm
Vogelfontein following roughly the watershed of the Vasl River to
the south and the Komati River to the north,

The workings of the Consolidated Marsfield Collilery are
situated in the north-western half of the farm Vogelfontein, Waterva
adjoins the south-zastern boundary of Vogelfontein.

During the year 1941 two horeholes were sunk towards the north
of the workines (Boreholes Nn, 1/41 and 2/41) and one towards the
south (Borehole No, 3/41),. Te drilling towards the south was
resumed during 1943, This latter programme comprises four horeholes
(C.M.C, No,1/43, 2/43, 3/43 and 4/43) on the farm Vogelfontein and
six boreholes (C.M.C, Nos, 5 to 10/43) on Waterval,

The positions of the hore-oles. and a roueh indication of the
workings of the Marsfield Colliery are shown on the acconpanvine map
(see back of report).

This report deals with the characteristics of the coal as
revealed by both these drilling programmes, althoueh bore-oles Nos,
1/41, 2/41 and 3/41 were excluded from the composite samrles that
were made up.

SECTION As BOREHOLE_RECORDS. (Table 1, page 8)

The collar elevations of the boreholes in the vicinity of the
Bethal-Breyten railway vary from 5800 to 6000 feet a,m.s.1. Here
the coal seams are covered by a stratum consisting mainly of sand-
stone, from 200 - 300 feet thick, On top of this sandstone °0 feet
of. dolerite is present in borehole 3/43,

Towards the south the surface dips at a fairly gteep ansle,
having an elevation of 5646 feet at borehole 6/43. Tre coal seams,
however,rise slightly (50 to 80 feet) towards the south east. The
result is that the highest seam (Bloukop o0il shale horizon) 1is
absent in boreholes 7/43, 6/43 and 9/43, and in bhorehole 6/43
seam A has been denuded.

The coal-bearing formation consists mainly of sandstone with
impersistent bands of shale of varyine width,

A thin band of coal (6" - 7" thick) is present in horeholes
4/43 and 1/43, from 50 to 60 feet above the oil-shale horizon, It
was not sampled,

At an elevation of approximately 5700 feet a.m,s.), one or
more thin bands of coal were intersected. These bands have been
called the Top Seam and correspond with the bards of Blonkop oil
shale found on farms further south

One band of »rieht coal was fairly well developed and was
sampled when found, This hand tends to decrease in width towards
the south.east and in boreholes 6/43 and 9/42 it has been denuded,

Seam A/, ...



Seam A was intersected at an average distance of 100 feet
below The top seam, The partlna consists mainly of sandstone, The
seam varies in width from 3 to 8% feet with a ceneral tendency to
thin out from north to south,

At an average distance of 40 feet below seam A a wide hand of
coal was intersected, The parting between these seams is persis-
tently described as "coarse sandstone with erit" by the officials of
the Anglo-Transvaal Collieries,

This band of coal is split up by shaly sandstone varying in
width from 3" to 24 feet, The top half is designated Seam B and
the bottom half Seam C, T

|
Seam B consists of from 3 -~ 4 feet of dull coal where the coal

is unaffected by dolerite, A thin band of laminated shale con— |

stitutes the roof of this seam in most of the boreholes. ]

Seam C varies in width from 4 to 7 feet and the whole seam is
composed of mineable coal,

A1l the boreholes were stopred in sandstone after passing
through the latter seam.

Dolerite destroyed all the coal seams in boreholes 1/41 and
2/41 towards the north of Marsfield Colliery., Dolerite was also
found below the top seam in boreholes 1/43 and in 3/43 and 4/43
towards the south,

Indications of the effect of a dolerite sill, underlying the
main coal seams are found in poreholes 3/41, 1/43, 24/43, 5/43, 6/43,
7/43, 8/43 and 9/43, In these boreholes elther the swelling
properties have been affected or the lower coal seams have been
destroyed, Dolerite is actually present in boreholes 6/43, 7/43 and

9/43,

CORRELATION OF COAIL SEAMS,

In the borehole sections that were dravn up by the officials
of the Anglo-Transvaal Collieriesy the top coal seam was designated
Seam A, In this report this seam is regarded to corresnond with
the Bloukop ofl shale horizon which is normally found at a distance of
from 70 to 120 feet above Seam A.

The lower seams were designated Seam B, Upper Seam C and
Lower Seam C respectively, from the top downwards hy the Anglo-
Transvaal Collieries, In this report these seams are regarded as
Seams A, B and C, respectively, The nomenclature adopted in this
report corresnonds closely with that accepted by the Geological
Survey Office for the seams on the farms towards the south, A
typical section of the strata on the farms Driehoek 12, Kaffersnruit
265 and the southern corner of Waterval 18 is given for comparative
purpose,

Width 1n Anglo-Transvaal Strata and nomenclature adopted
~Teet. Colliery in this report.
nomenclature,
- Soil, clay decomposed sandstone
and shale.
- Sandstone and shale,
60 - 80 Sandstone,
2 -1 Seam A Torbanite or coal
0 - 80 i e Sandstone
30 - 50 Sandstone and shale
4 -6 Seam B Coal, Seam A
40 - 50 S 017§ R
2 -4 Urper. Seam C Coal, Seam B,
1 -5 Sandstone and shale.,
3 - 6% Lower Seam C Coal, Seam C,
0 - 60 o Y Sandstone and shale.
% -3 Coal, Seam D
2] : Eanasfone and shale
4 Coal, Seam E

e Sandstone and shale.
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The analvtical methods employed in the coal survey work and
~the significance to be attached to the determinations are giver in
the appendix (see end of report).

SECTION Cs PROXIMATE ANALYSES,

_ %he.coal cores were sampled by officers of the Anglo-Transvaal
Collieries and portions of the crushed samples were sent to the
Fuel Research Institute.

‘Table 2 (see back of report page 21) gives the details of the
samples, The core or section of each seam in each borehole is
given a distinctive sample number and each sub-division of such a
core or section a distinctive letter startine from the bottom with
the letter A,

Table 3, (see back of report, page 28) gives the proximate

analysés on an air dried basis of the samples detailed in Table 2,
together with

(a) the percentage float at a specific sravity of 1,45
(b) the percentage ash on the float at 1,45 S.G.

(¢) the swelling number on the float at 1,45 S.G.

(d) the percentace float at a S.G. of 1.6

(e) the percentage ash on the float at S.G, of 1.6

(f) the swelling number on the float at 1,6 S.G.

From the individual analytical data given in Tahle 3, certain
average proximate analyses of various sections of the seams have
been drawn up and are tabulated in Table 4, (See back of report,
page 32 ) together with analyses of single samples which may
represent a mining width or ich can be used for correlative
purposes, Inferior bands, which could be removed hy pickineg during
production, have been excluded from both the widths and the analyses,

SECTION D:  ULTIMATE ANALYSES,

For the purpose of further and more detailed investigcation,
composite samples, based on the characteristics of the coals revealed
by the proximate analyses in section C, were made un. These wrere made
by mixing - in proportion to the amount of coal thev represent -
samples of the same type of coal from different boreholes, provided
that the proximate analyses have confirmed their general similaritv,
A series of samples were thus obtained representine -the various types
of coal found in each seam. The composgition and the tvpe of coal
represented by these samples is given in Table 5, (See back of
report, page 33 ).

One composite sample of the top seam has been made,

Seam A is represented by three composite samples one of the
top half of the seam and one of the bottom half of the seam. =~ The
third composite sample represents the section from the top which has

swelling properties.

~ Samples from Seam C which show marked indications of burning
by dolerite (as welT as borehnles 1/41, 2/41 and 3/41) have been
excluded from the composite samples, Three composite samples
were taken from Seam C, representing the whole coal at the top and
bottom sections and the band that shows swelling properties,
respectively,

In Table 6 (See back of report, page 34 ) are siven the

proximate analysSes of the samples listed in Table 5, together with
analyses of the floats at S,G. of 1,6 of each sample,

In/!go.
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In Table 7 (See back of report, page 35 ) are egiven the
ultimate analyses of the samnles listed in Table 5, The analvses
have been carried out in all cases on the floats at a S.G. of 1.6
and the results are expressed on a dry, as~ free hasis so as to
present the composition of the coal substance itself.

Table 8 (see back of report, page 3%. ) shows the sulphur .
distribution in the composite samples, These analyses have been
carried out on the whole coal including the adventitious mineral
matter, The total sulphur contents of the floats at 1.6 S.G. are
also included in this table for comparative purroses, A comparison
of the total sulphur content on the whole coal and on the float at
1,6 gives an indication of whether the sulphur content of the coal
could be improved by washing.

SECTION E: _ CARBONISATION ASSAYS.

Low temperature carbonisation assays have beenn made on the
floats at 1,6 S.G. of the samples listed in Tahle 5, The resnlts
are given in Table 9 (see back of report, page 36.).

Table 10 gives the results of hiesh temperature carbonisation
assays carried out on those samples, listed in Table 5, which appear
to be possible sources of gas or coking coals, The assays have
been done on the floats at 1,45 S,.G.,

SECTION Fe FLOAT AND SINK ANALYSES.

Float and sink analyses together with their attendant ash and
‘swelling number determinations have been done on the samples listed
in Table 5, The results are ¢iven in Table 11 (see back of report,
page 37.).

SECTION G: ASH FUSION TEMPERATURES.

Ash fusion temperatures have bheen determined on the ash from
the whole coal and from the floats at 1,6 S,.G. of the samples given

in Table 5, They are given in Table 12 (see back of revort, nage 39)

SECTION H:  SUMMARY.

(a) General,

The genera% d@scription of the coal seams and the proximate
analyses indicat 9%He types of coal vary from high-volatile slightly
swelling coal in the top seam and in Seam C to hiesh ash mainlv dull
coal in Seam B, Mixed coal is also present in Seam C,

The swelling properties are of importance from the coke-
production point of view, The proximate analyses, however, indicate
that these properties have been destroyed by the effect of dolerite
in the central portion of the prospected area,. A separate composite
sample was made of those samples which showed definite swelline
properties,

The detailed analytical results are normal and,as is usual,

the higher vyields of tar and gas are associated with the high
hydrogen-content bright coals, The ratios of % tar/q g and % H/% oas

are, however, lower for these coals than 1s the case with the same
type of coals found in other coalfields (e,g. Witbank Coalfield),

The types of coke found, on carbonisation, were unexpected, The
‘preliminary analyses indicated a slightly developed coke-forming
tendency in some of the samples, but the carbonisation assays
yielded a powdery coke in all cases, The results indicate that
weathering of the fine coal has a deleterious effect on its swelling
properties,

The/...
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The swelling properties are, however, not sufficiently
developed to make the coal suitable for the carbonisation industries

/ The nitrogen contents are very constant and high, which is
normal for all South African coals,

The mineral sulphur contents of the whole coal vary considerably
from 0,41 to 1,60% while the organic sulphur contents are much more
constant (0,3 to 0,6%), It is of importance to note that the
mineral sulphur contents are decreased by approximately 507 on-
washing the fine coal at a S.G., of 1,6

The ash fusion temperatures vary between 1200°C and +1400°.
with the highest and lowest values associated with the lowest and
highest sulphur contents respectively, The ash fusion temperatures
are generally improved by washing the fine coal at a S.G. of 1,6

(b) Nature of the Coal,
IOP SEAM,

This seam is of no economic importance in this area, No
indications of o0il shale were found associated with this seam,

The general characteristies of this coal are, however, of con-

siderable value from a correlatlve point of view, The coal is
mainly bright with an ash content of approximately 17%, and a
volatile matter content of 28%. The coal contains a very light

fraction which shows slight swelling properties.

The other analyses show the coal to be normal-excepting the
oxygen content which is 1% higher than the maximum value obtained for
the other seams (12,6 and 11,6% respectively), It is also of
interest to note that the mineral sulphur content, which is usually
high for a bright coal, is exceptionally low for the coal from this
seam (0,19%).

SEAM A,

Seam A is composed of two bands of coal, a top band with an
average width of 2 feet, and a bottom band of 2% feet, separated by
a band of high ash dull coal or carbonaceous shale, The width of
the parting varies from 1 to 3 feet, .

The top band consists of mixed coal with the following average
proximate analyses:

Ash % 1
Moisture %

Volatile matter % 2}
Fixed carbon % 5
Calorific value lbs/1b. 11,

L 3

The bottom band of coal is duller in apnearance and gave the
following results:

Ash % 17,4
Moisture % Bl &
Volatile matter % 24,5
Fixed carbon % 55,2

Calorific value 1bs/1b, 11,5

- At the present time these two bands of coal can not be con-
sidered as of economic value either separately or together, The
rartine obviously decreases the value of the seam as a whole.

The coal could, however, be cleaned by a washine process. This
would recuire a good type of washer and the following results could
be obtained:

Float/..
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Float at snrecific gravity of 1,55:

Yield 80%
Ash % 14%
Calorific value 12,6 & i2,4 1Tue/ib,

Seam B, in the prospected area, consists of inferior coal,
The coal has a dull appearance and contains from 27 to 40% ash,

No detailed analyses have been done on the sample from this
gseam since thée coal is of no economic value,

This seam maintains a fairly constant width over the whole
area (40 - 45") except in borehole 3/41 where it is represented by
only 4 " of bright coal, A thin band of low oguality torbanite is
algo present at the bottom of the seam in boreholes 1/43 and 3/43,

A b

Seam C is the main seam of the Ermelo-Breyten coal area, and
on the farms Waterval and Vogelfontein it constitutes the only
economically mineable seam found,

‘Many indications of dolerite were found and towards the north
of the Marsfield Colliery (boreholes 1/41 and 2/41), in the central
portion of the area towards the south (boreholes 1/43, 5/43, 6/43
and 7/43) and towards the south-east (borehole 9/47) the coal has
been destroyed, :

Over the rest of the two farms Seam C varies in width from 4 to
6 feet with an averapge of 9§ feet,

Torbarite was found at .the top of the seam in boreholes 1/43
and 2/43, The analyses of a few gamples of a thin band of "dull"
coal at the top of the seam indicate the presence of cannel-like
coal or oil-shale, The samples described as torbanite, that were
taken proved to bhe of low quality.

The rest of the seam is composed of mainly bright coal with
thin partings of carbonaceous shale which is present only in bore=-

hole 3/41, towards the north of the workines of the Marsfield
Colliery.

An average width of 5 feet of coal with the following analyses
could be mined:s

Ash % 15
Moisture % 3
Volatile matter % 31
Fixed carbon %: 51

Calorific value 1bs/1b. 12,0

These results correspond closely with those obtained for the
coal that has been marketed by the Marsfield Collieries in the past
few years, which is represented by the following analysess

Ash % 14,9
Moisture % 2,3
Volatile matter % 31,3
Fixed carbon % 51,5

Calorific value 1bs/1lb., 12,2
Ash fusion temperature °C 1300 - 1400

The coal 1s of a very useful second grade quality, and to
improve the guality to a first srade standard would recuire, owing to
the type of coal, that the ash content be decreased to 10 - 11%,

This could rsadily be achieved in a washer separating at a S.G. of
1,50, with a discard of 20%, A washing process would also improve
the ash fusinon temperatures of the raw coals which are low, and the
sulphur contents which are rather on the high side,

Where/....
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Where unaffected by dolerite, the lighter fractionsof the coal
had a swelling number of 2, Carbonisation tests cave a powdery
coke which indicated that the swelline properties are not sufficiently
developed to make the coal suitable as a raw material for the carbon-
isation industry, and also that these properties are readily
destroyed by oxidation when exposed to the air.

Generally, the coal from this seam corresmonds to the
characteristics of the type of coal found between Ermelo and Breyten.

The boreholes proved the mining value of Seam C, The coal
from these boreholes, as 13 the case with the present product from
the Marsfield Colliery, would be suitable as a high volatile-content
fuel, for general steam raising and domestic purnoses, It would
be aévantageous to the consumer if the large amount of volatiles
was properly utilized in the combustion appliance employed.

The -presence of dolerite in a large number of boreholes makes
it difficult to arrive even at tentative estimates of the in situ
amount of coal and the extent of the extractable seam, It would
be advisable to carry out an intensive borehole survey of this area
before developing extensively towards the south east or sinking a
new shaft in the area under consideration,

¢, C, VAN DER MERWE

Assistant

November 1945,
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Sandy soil

Pot clay

Black shale

Dolerite

Sandstone

Shale

Shaly sandstone

Sandstone

Shaly sandstone

Sandstone

Dolerite - soft texture

Shale

Sandstone

Sandy shale

Shale

Sandstone - coarse grain with bands
of fine grain.

Shaly sandstone

Sandstone

Shaly sardstone

Sandy shale

Sandstone - medium erain

Carbonaceous shale

Sandstone

Shale

Shaly sandstone

Sandstone

Laminated shale - sandy

Sandstone

( Coal 7" )

(Shaly sandstone 23" ) TOP SEAM

(Coarse grarular coal &' )

Shaly -sandstone

Sandstone

Shale with coal streaks

Sandstone with shaly streaks

Laminated sandy shale

Fine grain sandstone

Laminated sandy shale

Shale

Interbanded shale and sandstone

Sandstone

Micaceous sandstone

Sandstone

Micaceous sandstone

Sandstone

Shale

Shaly sandstone

Laminated shaly sandstone

Laminated sanrdy shale

Shale

Coarse grain sandstone

Shale

Laminated shaly sandstone
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TABLE 1, continued,
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Borehole CMC 1/41 (contd.)

357 10 7 10 Sandstone

358 5 0 7 COAL, shaly

359 4 0 11 551“r1te

364 2 4 10 Shaly burnt_coal (placed in core
‘ box). SEAM A,

367 g 3 3 Fine laminated shale

384 4 16 11 Coarse grain sandstone

384 6 0 2 Burnt shale

385 0 0 6 Shaly sandstone - burnt

385 11 0 11 Carbonaceous shale

386 5 0 6 Dolerite

387 2 0 9 Shale . -

388 10 i 8 Dolerite and carbonaceous shale

397 10 9 0 Dolerite - dyke with burnt coal

contacts.

400 0 2 2 DoTerite” With hurnyuggg}w99p§§g§§

401 9 1l 9 Burnt coal

405 5 3 8 Taminated micaceous sandstone

406 5 1 0 Laminated sandy shale

408 0 1 7 Shaly sandstone

408 3 0 3 Dolerite

413 0 4 g Shalv sandstone

422 i1 9 5 Sandstone - medium grain

424 6 2 1 Shaly sandstone

428 2 3 8 Sandy shales

434 0 5 10 Micaceous shales

437 8 3 8 Black sandv shales

438 6 0 10 Dolerite

440 10 2 R Black sandy shales

452 4 i 6 Sandstone - medium grain

487 11 35 7 .Dolerite (rreenish colour)

490 0] 2 1 Sandy shale

408 8 8 8 Black sandy shale

520 4 21 8 Black sandy shale

529 9 9 5 Carbonaceous shale

530 4 0 7 Carbonaceous shale

536 1 5 9 Sandstone

540 6 4 5 Sandy shale

543 3 2 9 Black shale

554 3 11 0 Sandstone

561 0 6 9 Shaly sandstone

562 S L 9 Sandstone

563 0 0 3 Shaly sandstone

564 0 14 0 Sandstone

565 2 1 2 Shaly sandstone

584 5 19 3 Sandstone

505 9 1 4 Shaly sandstone

509 0 3 3 ...Core lost

Borehole CMC 2/41  /.,.



TABLE 1, continued,
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Borehole €MC 2/41, Vogelfontein 4. Collar Elevation 5933 ft. a,m,s.l.

1 0 1 0 Scil and subsoil
§5 7 14 7 Decomrosed sandstone
2 0 16 3 Soft quartzitic sandstone
39 2 7 2 Banded shale
42 6 3 4 Dolerite - sill,
52 0 9 6 Banded shale
56 10 4 10 Banded sandstone
70 31 14 1 Black micaceous sandstone
72 5 1 6 Banded sandstone
78 10 6 5 Dark micaceous sandy shale
89 10 11 0 Banded shale
91 6 1 8 Sandstone
98 10 9 4 Banded shale
100 9 1 11 Sandstone
107 0 6 3 Banded sandstone
109 0 2 0 Dolerite
125 9 16 9 Banded sandstone
127 10 2 1 Sandstone
128 7 0 9 Banded shale
129 4 o} 9 Metamorphosed dolerite
144 8 15 4 Banded shale
147 1 2 9 Sandy shale
150 6 3 1 Sandstone -
152 5} A 2 5 Carbonaceovs micaceous shale
153 7 0 8 Micaceous sandstone
205 3 51 8 Sandstone
218 2 13 4 Banded sandstone
230 5 . g4l 10 Sandstone
233 8 3 3 Micaceous sandstone
241 2 7 6 Banded sandstone
257 4 16 2 Sandstone
270 0 12 8 " Carbonaceous shale
274 0 4 0 Banded shale
300 6 26 6 Sandstone
303 -0 2 6 Sandstone with coal streaks
303 ik 0 i Coal
303 3 0 2 Sandstone
304 i Oy COAL -~ TOP SEAM
307 10 3 8 Wicaceous shale
315 4 7 6 Sandstone
315 6 0 2 Carbonaceous shale
315 9 0 3 Sandstone
315 10 0 1 Carbonaceous shale
324 0 8 2 Banded shaly sandstone
336 10 12 10 Bandéd shaly sandstone
336 11 0 | COAL
338 8 1 9 Carbonaceous shale
370 8 32 0 Barded shaly sandstone
371 2 0 6 Micaceous shale
372 2 1 0 Dolerite - sill,
378 0 5. 10 Banded sandstone
387 6 9 6 Banded shale
389 7 2 1 Dolerite - dyke,
402 6 12 11 Hard carbonaceous shale
411 0 8 6 Shaly banded sandstone
422 0 ihid 0 Dolerite - dvke.
423 9 1 Vi Burnt coal

425/0100




Table 1, continued.

Depth : Width
rt, Ins, Ft, Ins.
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Description of Strata
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Borehole CMC 2/41 (contd.)

425 9 2 0 Black burnt shale
433 10 8 1§ Sandstone -
435 2 1 4 Sandy burnt shale
458 6 3 4 Dolerite
461 6 3 0 Shaly coal
465 1 3 7 Burnt shale
468 3 3 2 Burnt coal
477 9 5 Black muddy shale
4738 9 i 1 Burnt coal
484 6 o 9 Shaly sandstone
495 0 10 6 Sandscone
495 4 0 4 Dolerite
499 0 3 8 Sandstone
499 5 0 5 Dolerite
502 0 2 7 Sandstone
S 1 25 1 Shaly sandstone
528 0 0 11 Core left in the horehole,
Borehole CMC 3/41, Vogelfontein 4., Coilar Elevation 5923 ft,a,m,s,1,
25 6 25 6 Soil and subsoil
28 2 2 8 Mudstone
36 0 ) 10 Decomnrosed banded sandstone
50 0 14 0 Banded sandstone
55 4 5 4 Sandstone
66 0 10 8 Banded shale
101 0 35 0 Sandstone
101 ) 0 9 Banded sandstone
127 6 25 9 Sandstone
136 2 8 8 Bande? sandstone
201 6 65 4 Sandstone
214 0 12 6 Banded shale
eel 6 23 6 Sandstone
239 1 1 7 COAL, TOP SEAM,
239 2 0 1 Carbonaceous shale
242 y 3 3 Sandy shale
250 0 7 7 Sandstone
250 1 0 1 COAL
250 2 0 1 Bandstone
250 7 0 5 COAL
269 4 18 S Banded sandstone
269 6 0 2 €arbonaceous shale
269 0 0 1 COAL
270 0 0 5 Carbonaceous shale
317 1 47 I Banded sandstone
321 8 4 7 Banded shale
329 8 8 0 Sandstone
330 11 1 3 Carbonaceous shale
g 6 6 7 Banded sandstone
341 3 3 9 Sandstone
348 0 4 9 COAL,  SEAM A,
395 5 47 5 Micaceous sandstone
3909 4 3 ie Dull coal and torhanite
400 4 . 0 Carbonaceons shale with coal streaks.
400 8 0 4 Sandstone
401 3 0 Vi COAL
401 6 0 3 Carbonaceouns sandstone
406 11 5 5 COAL, SEAMS B AND C.
407 2 0 3 Carbonacecous micaceous sandstone
415. 0] 7 10

!
]
'
i

r

Lamirated micaceous sandstone

LA Coke MR A Sl Sii [ EEAL AR R L A s st e R e Amea s e e e o EF W e e
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TABLE 1, continued,

DEPTH WIDTH D - g
Pt Tns, Pt.  Tns, escripvtion of Strata

G e ——— WA o R S T s Sk he L 6l ermen ma s o P

Borehole CMC 1/43, Vogelfontein 4, Collar Elevation 5924 ft, a.m,s.1,

0~30 °) 30 9 Surface measures
35 9 5 0 Decomposed micaceous sandstone
40 10 5 1 Banded shale
41 5 7 Coarse sandstone
3 Shale
49 8 8 2 Medium sandstone
50 3 7 Fine micaceous sandstone
50 6 3 Grit
58 9 8 3 Banded shale - micaceous.
60 10 2 1 Sandy shale
3 62 0 il 2 Fine sandstone
88 10 26 10 Sandstone
89 0 2 Carbonaceous shale
s 90 0 1 0 Coarse grit
98 5 8 5 Sandstone
4 121 3 22 10 Sandstone with paper thin bands of
micaceous shale
i2 4 2 ! Sandstone _
13 o 14 ik Sandstone with micaceous shale hands,
150 9 12 6 Sandstone
168 1 17 4 Laminated sandstone shale
170 5 2 4 Coarse sandstone
171 0 7 COAL |
187 5 16 5 Sandstone with occasional bands of |
. micaceous shale,
191 6 4 1 Laminated sandstone
203 6 12 0 Sandstone
205 6 2 0 Sandy shale
215 0 9 . 6 Fine sandstone micaceous
215 9 9 Sandstone fine micaceous
229 4 13 7 Banded sandstone
229 o 5 Laminated sandy black shale
230 11 1l 2 COAL, TOP SEAM,
" 233 8 2 9 Sandy shale 0
238 10 5 2 Sandstone medium, occasional *" hands
7 of carbonaceous shale,
240 14 1 3% Black shale
240 4 25  Gritty sandstone
E 240 8 4 Shale
240 8% 4 COAL BAND,
241 10 1 14 Sandstone
250 0 8 2 Laminated sandstone micaceous
253 4% 3 4%  Banded shale, micaceous.
264 O+ 11 5 Dolerite
308 7% 43 10 Banded sandstone - micaceous
313 &4 5 1 Laminated shale, sandstone (coarse
sandstone)
318 9 5 04 Sandstone
323 2 4 ol Sandy shale
330 3% 7 14 Fine grained micaceous sandstone
336 103 6 7 COAL, SEAM A,
368 2 31 34  Tandstone with erits and 4" pebbies,
368 3 1 COAL .
379 4 7 2l Laminated sandstone
379 8% 4%  Sandstone shaly
376 4+ 8 Gritty sandstone
177 8 34  Laminated shale
377 11 3 Shale -
381 8 3 Q COAL, SEAM B,

383/.'9'0




TABLE 1, continued,
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Depth Width - s

Ft, The . Pt e Description of Strata
Borehole CMC 1/43 (contd,)

383 e 1 ,9% Laminated sandstone

384 4 114 Torbanite

389 1 4 9 COAL, SEAM C,

392 3% 3 2% Shaly sandstone

s - nm b e e dn e B e Wb e s s e

Borehole CMC 2/43, Vogelfontein 4, Collar Elevation 5874 ft.,a.m.s.l.

16 1 16 1 Surface soil and clay
19 i 3 Decomposed sandstone
24 4 5 3 Medium sandstone
40 2 15 10 Sandstone
66 29 10 Sandstone. with occasional laminations
of micaceous shale
. 71 10 5 10 Fine sandstone
84 4 12 6 Laminated sandstone
® 11 6% 47 o4 Sandstone
155 2 23 7% Laminated sandstone
164 7 o 5 Medium sandstone
172 0 74 5 Laminated shale
179 3 i 3 Micaceous shaly sandstone
179 i 4 8 Banded shale
E 181 1% 1 2% COAL, TOP SEAM
183 7 2 57 Sandv shale - micaceous.
18 11 4 Shale with coal streaks
19 8 14 9 Laminated sandstone shale
207 1 8 5 Laminated sandstone
207 5% 4% Dolerite :
224 i 8 17 5% Laminated sandstone shale
227 11 3 Sandstone
250 10 22 a Laminated micaceous sandstone
273 ] 22 11 Micaceous laminated sandstone
279 2 5 5 Sandstone :
280 2 1 0 Banded shale
[ i) 280 4 2 Banded sandstone
288 114 8 7% COAL, SEAM A.
) 289 37 3i Sandstone
355 18% 33 2%~ gézgstone with erits
3 OAL ,
. 32 10% 3 0 Grey sandy shale |
S 95 2 11 Sandy micaceous shale
332 8 3 10% COAL, SEAM B
333 2 6 Shalv sandstone
334 6% i 4 Sandstone with paper thin laminations.
336 l% 1 7 Micaceous shaly sandstone
338 15 2 3 Coarse gritty sandstone- °
338 9 ) 4%~ Coarse carbonaceous micaceous egrit,
346 1% 7 4% COAL, SEAM C,
349 10 3 8% Banded micaceous sandstone

B.H. CMC 3/43 /....
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TABLE 1, continued,

R, N Ma e A me mh e ee e mmama st M m w k. emems n em

Depth Width ' | '
Ft, Ins Ft, Iris, Description of Strata

Borehole CMC 3/43, Vogelfontein 4, ‘Collar Elevation 5983 £, a.m;e, 18

10 0 10 0 Surface soil
101 0 91 0 Dolerite
112 10 1l 10 Medium sandstone with shale bands
120 4 7 6 Coarse sandstone
121 il X v Grits ,
1l 9 6 9 7 Micaceous shale
133 10 2 4 Fine sandstone
197 5 3 7 Calcareous sandstone
191 11 54 6 Fine sandstone
203 g e 0 Laminated sandstone
29% 3 71 4 Medium sandstone
288 6 13 3 Banded sandstone
296 6 8 0 Medium sandstone
311 L 14 7 Laminated sandstone
312 6 1 5 COAL, __ TOP_SEAM
32 10 4 Very fine sandstone
313 6 8 Black shale
322 5 8 11 - Sandstone with thin shale bands
322 10 5 Shale with 1" band of coal,
323 1 3 Fine sandstone
.323 2 il Shale
351 7 28 5 Laminated banded shale
380 5 28 10 Laminated banded sandstone
355 1 14 8 Banded shale
399 0 g Il Fine sandstone
406 6 7 6 Banded grev shale
409 6 £ 0 Micaceous laminated fine sandstone
414 5 4 11 Sandstone
415 0 7 Shale
421 3 6 3 COAL, __ SEAM A,
451 4 30 1 Medium sandstone
452 0 8 Shale
458 3 6 3 Laminated shale
459 1 10 ‘Sandy shale
459 5 4 Shale
263 4 3 11 COAL, __SEAM B,
464 0 U 5 Shale Torbanite
465 6 9 COAL
465 9 3 Saridstone
471 4 5 7 COAL, SEAM C,
478 10 6 Shale
478 6 6 8 Medium sandstone

- L G he Leth s S G A e b EAre i G S R e SR ¢ A e < WL g Ak e A it ) e S A s ARSramS

Borehole CMC 4/43, Vogelfontein 4, Collar Elevation 5927 ft a.m.s.l,

0~40 0 40 0 Burface soil

41 6 ¥ 6 Laminated sandstone
43 10 2 4 Laminated shale

48 5 4 . Sandstone, fine

48 7 2 Coarse grit

59 5 10 10 Laminated shale
112 9 53 4 Sandstone
123 9 11 0 Laminated sandstone
130 0 6 3 Laminated shale
171 0 41 o] Sandstone, medium

72 UL S
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TABLE 1, continued,
- 1
Ft??ptgns. Ft?idtgns' Description of Strata
Borehole CMC 4/43 (contd,)
171 6 6 COAL
173 6 2 0 Dolerite (Felspathic)
- 183 6 10 0 Sandstone
200 2 16 8 Laminated sandstone
202 ai 2 9 Sandstone
220 0 17 1 Laminated sandstone
551 9 1 9  COAL, ~ TOP SEAW
225 4 3 4 Taminated sandstone
227 0 1 8 Laminated shale
227 1 3 Shale
207 2 1 COAL
227 3 1 Shale
249 9 22 6 Laminated sandstone
250 2 5 Black shale
250 6 4 COAL
252 0 1 6 Dolérite (Felspathic)
274 7 22 7 Sandstone
279 6 4 11 Laminated sandstone
309 10 30 4 Laminated sandstone
315 0 5 2 Sandstone, medium
315 5 5 Shaly coal
315 3 3 Shale
315 10 2 COAL
324 11 % 1 - Laminated sandstone
332 3 7 4 ' COAL,  SEAM A ,
333 A S Sandy shale
335 6 2 5 Sandstone with occasional paper
_ : thin hands of shale.
360° 11 25 5 Coarse sandstoné with grits and
pebbles #" at 357! to 360! 11",
361 4 8 Banded shale
361 11 7 Shaly coal
366 3 4 4 Laminated sandstone
369 10 3 7 COAL, SEAM B,
370 2 4 Shaie
372 0 1 10 Sandstone
372 5 5 Black shale
372 6% 1% Sandstone
372 10 33 coaL
Lyl 0 2 Bhaly sandstone
373 5 5 COAT
373 5% %- Sandstone
373 7 15 COAL
373 8 (8 Sandstone
378 5 4 5 COAL, SEAM C,
378 8 3 Bandy shale
379 3 7 Shaliy sandstone
379 6 3 Stump left in hole

P e b A+ e Ran ##he BT AT ek o m ’ e e W T s o g

B.H., CMC 5/43 /....
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Table 1, continued,
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Width

Depth

Ft, Ins,

e,

ins,

o

i s G gt e . e bt o At 4 b poin e W

Descrip

e s i gt pa o

Borehole CMC 5/43, Waterval 18,

0 - 23

N
)

T
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{20 T B |
i
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139
141
142
142151142184
142 10
143 0
143
155
156
156
196
163
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165
167
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177
191

193
¥93
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Collar Elevation 7764 ft, a,m,s.l,

tion of Strata

.

Subsoil
Decomposed
Laminated
Laminated
Laminated

Laminated
COAL.

Black shale

Sandy mica

Sandstone with thin laminations,

sandstone
sandstone
shale
sandstone
shale

TOP SEAM,

Py p—

ceous shale

Sandstone

Shale

Sandstone

Shale

Indurated sandstone, micaceous
COAL

Sandstone

Laminated sandstone
Laminated shale
Torbanite

Sandstone

Shale with thin coal bands.
Laminated sandstone
Laminated shale
Indurated sandstone
Laminated sandstone
Laminated shale
Indurated sandstone
Laminated shale
Sandstone

Laminated shale
Sandstone

Laminated sandstone
COAL

Sandstone

COAL

Bhale

Laminated shale
Sandstone

Laminated shale
COAL

Sandstone with coal streaks
COAL, SEAM A.
Shale

Sandstone

Shale

Sandstone

Shale

Sandstone

Laminated sandstone

Medium sandstone
Coarse sandstone ‘
Coarse sandstone with erits and

- pebbles
Burnt coar
Burnt coal

°

se sandstone

pleLal: L P

s o e s e ———
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TABLE ‘1, continved,
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Depth - Width .
b, T8 Ry, g Description -of Strata

Borehole CMC 5/43 (contd,)

105 8 2 5 Shale
199 8 4 0 Sandstone
201 2 1 6 Laminated shale
202 3 1 1 Burnt shaly coal. SEAM B,
203 6 2l 3 Fine sandstone , indurated.
203 7 1l Shale
204 1 6 Laminated sandstone
204 3 2 Burnt coal
204 75 4% Sandstone
204 9 14 Burnt coal
. 204 10 1 Sandstone
206 b 1 7 Burnt coal. ~ SEAMC,
210 8 4 3 Black shale-
} 217 8 7 0 Sandstone .
218 0 4 Stump left in hole

Borehole CMC 6/43, Waterval 18, Collar Elevation 5646 ft. 2.m.s.l.
0 -26 1 26 1 Subsoil
32 4 6 3 Coarse sandstone and grit
8 4 3 0 Burnt laminated sandstoney; micaceous
35 11 7 Black shale
36 0 1 Sandstone .
36 7 7 Shaly sandstone
38 6 1 11 Burnt coal, ~ SEAM B
41 0] 2 6 Black shale
45 0 4 0 Dolerite
46 11 1 11 Coarse sandstone with pebhles
47 4 5 Burnt' coal. SEAM C.
47 7 8 Sandstone
49 6 1 11 Burnt coal.  SEAM C.
50 10 @ 4 Sandy shale
o e 6 2 8 Laminated shale, not burnt
81 6 28 0 Fine sandstone
84 4 2 10 Laminated shale
89 2 4 10 Fine sandstone
95 6 6 4 Laminated shale
. 103 0 7 6 Sandstone

e o e s gt | g ok e e A A ) ST il G T Rl 2. | o

s O

B,H. CMC 7/43 /....
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TABLE 1, continued,
Depth ‘ Width 1 ntd
Ft. Tns. 2 S T Description of Strata
Borehole CMC_7/43, Waterval 18,  Collar Elevation 5751 ft. a.m.s.l.
0-17 6 17 6 Subsoil.
19 8 2 Decomposed sandstone
30 4 10 8 Laminated shale
31 10 1 6 Sandstone .
32 7 0 Black shale
33 0 5 Sandstone with shale bands
41 6 8 6 Coarse sandstone
47 0 B 6 Laminated sandstone
50 g 3 5 Sandstone
56 6 3 Laminated sandstone
61 2 4 6 Leminated shale
65 0 3 10 Laminated sandstone, burnt
65 10 10 Sandy shale - burnt.
72 9 6 T Laminated sandstone =~ micaceous,
burnt.
78 6 9 Sandstone - burnt,
80 4 10 Sandy shale - burnt
86 3 5 11 Laminated shale - burnt
87 2 11 Indurated sandstone
87 7 5 Dolerite
88 5 10 Indurated sandstone
89 11 1 6 Taminated shale - burnt
90 8 9 Shale - burnt
92 3 . 7 Laminated shale - burnt
93 0 9 Black shale - burnt
94 1 1 1 Sandstone - burnt
97 5 3 4 Laminated shale, micaceous burnt.
99 1 1 8 Laminated shale
142 11 44 10 Coarse sandstone with grits -unburn*
143 3 4 Black shale - burnt
143 £ 1 Sandstone ~ burnt
144 0 8 Black shale =~ burnt
144 7 7 Sandstone ~ burnt
145 1 6 Burnt _coal,  SEAM B.
146 11 10 Sandstone - burnt
151 10 4 i Dolerite .
152 5 7 Indurated sandstone
154 2 1 9 Coal,burnt. SEAM C,
156 11 2 9 Fine sandstone, contorted burnt,
165 11 o} 0 Indurated shale
176 0 10 i Indurated talcose shale,calcitic,
179 4 o 4 Sandstone
183 8 4 4 Taminated sandstone - contorted,
184 5 9 Indurated sandstone.
188 11 4 6 Dolerite
190 11 2 0 Laminated shale - burnt
192 5 1 6 Black shale - burnt
195 9 3 4 Coarse sandstone - burnt
199 9 4 0 Laminated shale
200 4 74 Black shale - burnt .
201 0 _ 8 Coarse sandstone - burnt
202 0 1l 0 Black shale ~ carbonaceous,burnt,
231 0 29 0 Coarse sandstone - burnt.

S - e L MR €A ST R W G S WA

Bo'H- CMC 8/43 /Ou_e-
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TABLE 1, continued.

O L L T

Width

-Depth
g, ins,

1095 ins,

Descrintion of Strata

el e - ———— -

e 10, e R O ETAAAS S e A i Ry M e

Borehole CMC_8/43, Waterval 18,

W m e oe e g - ——— e o

Collar Elevation 5918 ft, a.m.s.l.

0 - 20 3 20 3
66 5 46 2
85 1 18 8

138 8 53 7
140 6 1 10
158 5 17 11
16 5 e 0
17 3 10 10
179 11 1 8
192 7 12 8
193 6 %
195 6 2 0
105 9 3
197 i 2 2
211 6 13 7
211 9 3
219 3 7 6
221 8 2 5
232 3 10 7
2595 . 7 23 4
269 7 10 0
266 0 5
266 4 4
278 6 12 2
283 9 ay 3
325 4 41 7
326 6 v 2
326 10 4
330 4 3 6
330 6 2
331 4 10
331 8 4
331 9 1
332 6 9
332 8 &
333 1 5
333 11 10
3 3 3
334 :
339 % 5 5
341 0 1 4

_COAL,

Surface soil and clay
Sandstone (medium grain)
Laminated sandstone
Sandstone

Calcareous sandstone
Laminated shale
Sandstone

Laminated sandstone
Sandy grev shale
Sandstone

Black shale with coal streaks

TOP
SEAV
Very fine micaceous sandstone, =
Shaly coal
Sandstone
Laminated
Coal
Taminated
Laminated
Laminated
Laminated shale

Laminated sandstone

Shale with coal bands

Sandy black shale

Laminated sandstone

COAT.,  SEAM A,

Sandstone with erits and pebbles,
Laminated shale

Shale

COAL, SEAM B,

Sandy shale

Sandstone

Shale with coal streaks

COAL

BSandy shale

Gritty sandstone

COAL 3
BTack shale with coal streaks
COAL

Sandstone

shale

sandstone
shale
sandstone

COAL SEAM C,
Sandy shale,

e o BB S e T e S0 BuitamS Ais - gds G Mo W Ao e -G

Borehole CMC 18,

9/43, Waterval

22 0 22 0
24 6 2, M
37 4 12 10
54 A 17 - 3
55 3 8
57 2 1 11
67 1 9 11
69 5 2 4
70 5 3 0
L 7 1 2
79 3 8

Collar Elevation 5752 ft, a.mgs.1,

Surface measures
Decomposed sandstone
Laminated sandstone
Laminated shale

Very fine sandstone
Laminated shale
Laminated fine sandstone
COAL, ~ SEAW A,
Taminated shale, sandy
COAL, SEAM A,

PR, 2 e s s s g

Shale
B e SR A T

o i e
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TABLE 1, continued,

Depth

Ft, -

Ins,

Width

Ft,

B

Borehole CMC 9/43 (contd,)

117

1L
118
120
126
132
133
137
137
140
144
148
149

1

O BHONON O 0000 NI -~

41

WWW WO W R

ins,

10

e ]
O OO0OO0NROON~IOP~ O

o

Description of Strata

S o - — _—— e e b ——

Very coarse gritty sandstone with
pebbles,

Fine sandstone

COAL, SEAM B,

Medlum sandstone

Laminated sandstone

Fine sandstone

Very gritty sandstone

COAL, BSEAM C, (inclined to be burnt

Laminated shale

Fine sandstone

Fine sandstone

Burnt sandstone

Dolerite, 6" stump in hole.

~— Gn o i — - A S W - o L . s Mancs W30 G M MM e S on

Borehole CMC 10/43, Waterval 18,

® .

25
26
28
29
29
31
40
41

47

146

146
148
154
154
158
160
160
161
162
163
163
168
168
171
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Collar Elevation 5768 ft. a.m.s.l,

Surface measures (not recovered)

Decomposed laminated sandstone

Decomposed sandstone

Black sandy shale

Fine sandstone

COAL, TOP_SEAM,

Fine sandstone

Laminated shale

COAL

Very fine sandstone with occasional

paver thin. bands of.shale,

Laminated shale

Fine sandstone

Laminated shale

Laminated sandstone

Laminated shale (gritty sandstone

bands)

Fine sandstone

Sandstone with paner thin laminations
of shale,

Black shale

Sandstone with occasional very thin
laminations.

Sandstone (medium)

COAL, SEAM A,

_Shale with Bécasnonal streaks of

coal
Coarse sandsfione
Black shale
Coarse sandstone with grits and
pebbles,
Shaly coal.
Shale
Fine sandstone
Laminated shale
COAL, ~ SEAM B
Sandstone
Shale
Laminated sandstone
Sandstone
COAL
Sandstone
COAL SEAM C,
Black shale
Laminated sandstone.
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TABLE

DESCRIPTION. OF ._SAMPLES

2,

o 1

o A R Gl ) O i e man

F.R,I,Sample Borehole Number Width i
Numbor el e Ins. Description of Section
TOP_ SEAM
M 59 c,M,C. 1/41 2571 10" ROOF: Sandstone
Vogelfontein 4 7 Mixed coal,
2581 5" FLOOR: Shaly
sandstone, "
M 54 C.M,C. 2/41 303! 3" ROOF: Sandstone
Vogelfontein 4 11 Bright coal.
304* 2" FLOOR: Micaceous
shale,
M 55 C.M.C, 3/41 237t 6" ROOF: Sandstone
G Vogelfontein 4 11 Bright coal
1 'Shale, Not sampled.
B 3 Bright coal
1 Shale, Not sampled.
A 3 Shaly coal,
239! 1" FLOOR: Carbonaceous
shale,
M 157 c,M,C, 2/43 179! 11" ROOF: Banded shale
Vogelfontein 4 14% . Mainly bright banded coal with
occasional shale bands,
181! 1A" FLOOR: Sandy shale
(micaceous),
M 262 c.M.,C, 3/43 311! 11" ROOF: Laminated
Vogelfontein 4 sandstone,
17 Mixed bright and dull coal
shaly bands,
312! 6" FLOOR: Fine sandstone.
M 289 c.M.C, 4/43 200! ROOF: Laminated
Vogelfontein 4 sandstone.
19 Mainly bright coal.
2 Shale, - Not sampled.
021! 9" FLOOR: Laminated
sandstone,- =
M 304 c.M,C, 5/4 57t 3" ROOF: Laminated -shale,
Waterval 1 5 Mainly bright coal,

571 8" FLOOR: Black shale.

P R

/

SEAM__./....
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TABLE 2, continued,

. e G . - ts M. e A e T e Mnk Bos WA Ghe. Gl B A B ma e sl S G Se G

F.R.I.Sample Borehole Number *ﬁidth

Description of Section

Number and Farm Ins,
SEAM__A.
M 53 c.MC, 1/41 359t 4" ROOF: Dolerite
Vogelfontein 4 8 Sandstone and carbonaceous

! shale,Not sampled,
50 Burnt coal.
364! 2" FLOORs Fine-
" laminated shale.

- B B Sl e e W < . P ¢ BIE 00 Y AT,

M 56 C.M.C., 3/41 341' 3" ROOF: Sandstone,

Vogelfontein 4 110 Dull shaly coal,

Shale, Not sampled,

Bright coal,

Shale, Not sampled,

Dull shaly coal.

(Broken core)

‘. 348¢ 0", FLOOR:Micaceous
sandstone,

» O O
Hw
N JWw oo

- o o - -

M 154 C.M,C, 1/43 330' 34" ROOF: Micaceous
Vogelfontein 4 . sandstone.
14 Dull inferlor coal (Dreyer's

‘description).
7" Bright calcitic coal,
(Dreyer's description),

41 Dull shaly coal, (Dreyerés
description)

17 Alternatine dull and bright
banded coal, (Dreyer's
description).

336! 104" FLOOR: Sandstone,

> &8 Q o

o M 158 C.,M.C, 2/43 280t 4" ROOF: Banded
Vogelfontein 4 sandstone,
6 Mainly bright coal with
dull bands.
Shale, Not sampled,
Mainly bright coal with
dull bands.
¢ 15 Mainly bright coal with
occaslional dull hands
~(caleitic and pyritic).
10 Inferior shaly coal (core
' broken). Not sampled,

H

Van Ve Ve Vo Can N
N

F 9 Dull shaly coal,

E 17 Dull eranular coal.

D 16 Bright and dull eranular
coal

c 10 Mixed mainly bright coal,

B 6 Mainly bright coal(pyritic)
with mud bands (core
broken),

A 54 Finely banded mainly dull

coal (Broken core),
2881 114" FLOOR: Sandstone,

- R w4 e Gt - -

M 26%/....
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TABLE 2, continued,

F.R.I.Sample Borehole Number Width
. Number . and Farn, Ins,

(RO P -

-‘Description of Section

o o e e b S A e s St —

Seam A (contd.,)

M 263 C.M.C. 3/43 415' 0" ROOF: Shale,

C Vogelfontein 4 28 Mixed mainly dull coal with
some bright bands at the
bottom,

65 Carbonaceous shale,Not sampled

B 164 Dull eranular coal,

A 24 Mainly dull coa,

~421' 3" FLOOR: Coarse
sandstone
M 290 C.M.C, 4/43 324' 11" ROOF: Laminated
. Vogelfontein 4 sandstone,
2% ‘Sandstone, Not sampled,
C 214 Bright and dull banded coal.
4 Shale.

B 21 Dull shaly coal,

A 38 Mainly bright coal, some dull
bands,

1 Shale, Not sampled,
© . 332! 3UTFLOOR: Sandy shale,
NOTE: Core hadly broken,
M 305 C.M,C., 5/43 156! 4" ROOF: Sandstone with
Waterval 18 coal streaks,
2 Sandstone, Not sampled,
D 15 Mainly brigRt coal, Calcitie.
C 27 Dull shaly coal,
B 25 Alternatineg dull and bright
banded coal,
A 14 Mainly bright coal,
1 Sandy shale, Not sampled,
163 ' 4" FLOOR®T Shale.
M 366 c.M,C, 8/43 o781 ¢" ROOF : Laminated
Waterval 18 sandstone,
2 Sandy shale, Not sampled,
C 20 Mainly dull coal with brieht
bands, calcitic,
1 Shale, Not sampled,
B 19 Dull shaly coal,
A 21 Mixed bright and dull coal,

core badly broken,
383! 9" FLOOR: Sandstone with

erits and pebbles,

e e e e e G o

M 3872/....
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TABLE_2, continued,
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F.,R,I, Sample Borehole Number Width

Number

and Farm Ins, Description of Section

Seam A (contd, )

M 387

B
A

- - r o g s g e

67' 1" ROOF: Sandstone
C.,M,C. 9/43 28 Mixed mainly dull coal
Waterval 18 12 Shale, Not sampled,
' 14 Mixed mainly dull coal
711 7" FLOOR: Shale,

- . -~ - - - -

M 389

C

C.M.C, 10/43 114! 1" ROOF: Sandstone.
Waterval 18 13 Mixed bright and dull coal,
probably some burning,
9 Shale excluded,
15 Dull inferior shaly coal
6 Shale excluded.
5 Dull coal with some bright
hands,
117t 6" FLOOR: Shale with
occasional streaks of coal,

SEAM Bt
M 57 F

c.M.C, 3/41 401' 6" ROOFs Carbonaceous
Vogelfontein 4 sandstone,
: - 4  Bright coal, .

401' 10" FLOOR: Sandstone,

COABIL S R LA i M i P12 S L 7R B L i MR i WEvAN. K @M Siiime wm W M L e i SHY Siim s vo e A Rk e

M 155

cC.M,C, 1/43 377t 11" ROOF: Shale,
Vogelfontein 4 45 Dull inferior shaly coal with
very occasional paper thin
bright streaks near bottom
(Dreyer's description),
381t 8" FLOOR; Laminated
-sandstone,

M 159

C.M,C, -2/43 328! 94" ROOF: Sandy micaceous
Vogelfontein 4 shale,
6% Carbonaceous shale,Not sampled
17 Dull inferior heavy coal with
very few bright bands,
23  Mainly dull coal (heavy)
332t 8" FLOOR: Shaly sandstone

M 264

C.M.C, 3/43 459! 51 ROOF: Shale,
Vogelfontein 4 "~ (20" Dull coal,
(2" Carbonaceous shale. Not
45 (  sampled,
(21" Dull coal.
(4" Bright coal,
8. Torbanite
34 Carbonaceous shale,Not sampled.
8 Shaly coal, Not sampled,
464t 114" PLOOR: Sandstone,

M. 291 /oa-n



TABLE 2, continued,

- 25 -

i

'F.R.I,Sample Borehole Number
Number and Farm.

Widt
Ins

h -

-

o e tr2 e

Descrintion of Section

e asnems oy o e g

(S§eBoR contded 4 o, /43
Vogelfontein 4

43

366" 3" ROOF: Laminated

sandstone.
Dull shaly coal
369' 10" FLOOR: Shale

c.M,C, 6/4
Waterval 1

M 364

C.M.C, 8/43

M 367
Waterval 18

23

s o

36' 7" ROOF: Shaly sandstone.
Burnt coal

. 38' 6" FLOOR: Black shale.

P .

42

-—— B T ey

326'10" ROOF: Shale,
Dull shaly coal.
330! 4" FLOOR: Sandy shale,

-

M 388 c.M.C. 9/4

Waterval 1

40

115" 7" ROOF: Sandstone.

Inferior shaly coal, core very
- badly broken,

118' 11" FLOOR: Sandstone

- - -~

C.M.C., 10/43

M 390
Waterval 18

40

154t o" ROOF: Laminated shale,
Dull shaly, coal,
158t 1" FLOOR: Sandstone

e #20 Aot WAAe i LA s R A W T oy o, Mo wni G i RED

SEAM_cC,

M 57 C.M.C, 3/41

Vogelfontein 4

> Qg =

402t 1" ROOF: Sandstone

Bright coal

Shale. Not sampled.

Bright eoal =

Dull caleitic coal

Dull coal with bright streaks

Shale. Not sampled,

Bright coal

406' 11" FLOOR: Carbonaceous
micaceous sandstone.

NOTE: 3" of section lost,

s, o ——

M 156 C.M.C. 1/43

Vogelfontein 4

= wQoE= @

-
O OO DD

ORI

o

384t 4" ROOF: Torhanitic shale

Dull inferior coal

Sandstone, Not sampled.

Very bright banded coal.

Dull coal

Mixed mainly dull coal

Mixed mainly bright coal

Mixed mainly bright coal -
(core broken)

Mainly brircht coal with dull
bands

Shale, Not sampled.

389" 2" FLOOR: Shaly sandstone

P

M 160/....




TABLE 2, continued,

s e e e e e S o ot G AP Mo o WA R G i (A0 Bl L M G AN G B M S T A s =

 F.R.I.Sample Borehole Number Width

Nt and Farm .- Ins, Description of Section

- Ll o s O @i G+ e e e e s 95 e o GV S @ Lt

(Seam C, contd,)

M 160 C.M,C. 2/43 338! 9ot ROOF: Carbhonaceous
Vogelfontein 4 micaceous grits.
4 Sandy torbanite, Not sampled.
G 7 Dull ihferior coal

3 Carbonaceous sandstone,Not

- sampled, .
F 134 MaTInIy bright splinty coal -

ryritic,

12 Bright coal with dull band 2"
from bottom - pyritic and
calcitiec.

D 12 Mainly bright splinty coal
with occasional thin dull
bands,

C 12 Mainly brieht with very thin
dull bands ~ pyritic and
calecitic.

B 12 Alternating dull and bright

handed coal,

13 Mainly brieht coal (core

broker)
1 Shale, Not sampled.
346! 14" FLOOR: Micaceous
banded sandstone.

TN N

o A ey BT WO A Sdat GAR M i A A B A e Ma A o PO e G Gs Ve ADeemen me e

M 264 ¢.M.C. 3/43 4651 6&" ROOF: Sandstone
€ Vogelfontein 4 18 Bright ecoal with ? strineers
of pyrites near ton.
24 Mixed coal
22 Mixed mainly bright coal,duller
towards bottom.

471" 4" FLOOR: Shale.

tedivy)

e a7 W R A e ERT AR W LB S S

M 292 C.M.C. 4/43 3731t O" ROOF: Sandstone,
Vogelfontein 4 8 Dull coal with 2" sandstone
excluded, position not known,
Not sampled,
D 18 MaInTly bright coal with dnll
' bands, .

C 16 Alternating bright and dull
banded coal, Calcitic and
pyritic,

B 5 Dull coal

8 Mainly bright coal
378! 5" FLOOR: Sandy shale.

s e s s A WO, B G B | GRS T, M WIS

M 365 €.M.C, 6/43 46' 11" ROOF: Coarse sandstone
Waterval 18 with pebhles,
5 Burnt coal, Not sampled.
3 Sandstone QLRI e i o Th
23 Burnt eoal
491" 6" FLOOR: Sandy shale,

M 368/0000_



- TABLE 2, continued.

et e - - & B L

F.R.I, Sample Borehole Number Width Description of Section

Number and Farm Ins.
(Seam C, eontd,) g
M 368 C.M.C, 8/43 334! 3" ROOF: Sandstone
¢ Waterval 18 - 10 Bright coal, calcitic,
B 25 Mainly bright coal with dull
_ bands,
A 30 ° Mainly bright coal with few

dull bands,
339! 8" FLOOR: Sandy shale,

A — ma—— ol G e S e Mt S S AR MO S Gt

M 388 C.M.C. 9/43 133! 8" ROOF: Sandstone
A Waterval 18 40 Burnt coal, mixed bright and
dull, Core bhadly bhroken,
137t O" FLOOR: Laminated shale.

M 390 ~ C.M.C. 10/43 162' 10" ROOF: Sandstone

‘D Waterval 18 8 Dull shaly coal with bright
hands.

3 Sandstone
11 Mainly bright coal with dull
bands - Calecitic.
20 Vervy bright coal
25 Mixed bright and dull coal.
168! 5" FLOOR: Black shale,

= o

L e e o s e —— e e e s e e S R e S e e e A Bk s v s

TABLE 3. /....
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TABLE

COMPOSITION OF ULTIMATE ANALYSES SAMPLES,

Sample ' : | R

Number o Composition 5 Type of Coal

IOP_SEAM, |

N 438 M289 « 19 pts IComposite of whole seam in

M262 - 17 " 'boreholes 4/43, 3/43, 2/43
ML57 - 144 " and 5/43, ‘
| M304 .~ 5 M i
SEAM A | |
N 440 M200C ~ 21% Pts, M305D - 15 pts,High ash, mixed coal at
M263C - 28 " M366C - 20 ! [top of seam in boreholes
M158G - 15 "  M387B - 28 2/43, 3/43, 4/43, 5/43,
H-1 " &/43 and 9/43,
N 441 M158G - 15 pts Hieh ash,mixed coal at top
H~12 " of seam with swelling
M387B - 28 " properties in boreholes
2/43 and 9/43,
N 439 M290A ~ 38 pts, M366A - 21 pts|Hich ash,mixed coal at
M263A - 24 " B - 10 bottom of seam in boreholes
M158C - 10 " M3874 - 14 2143, 3/43; 4/43, 5/43,
D~-16 " &/43 'and 9/43,
M3054 - 14
+ B - 25 1
SEAM C.
N444 M292D - 18 pts. Medium to low ash, slightly
M264C - 18 " swelline bhright coal above
M16OE ~ 12 bottom coal in boreholes
F - 134" 2/43, 3/43, 4/43 and 8/43,
M368C -~ 10

N 443 M264A - 22 pts, M390A - 25 pts, {Medium to high ash, swelling

B~24 B-~-20 " coal at bottom of seam 1in
M16OA - 12 " boreholes 2/43, 3/43 and

B~-12 " 110/43,

c - 12 "

D - 12 "

N 442 M292A ~ 18 pts, Medium to high ash, non-
R M5 lswelling coal at bottom of
cC -16 " seam in boreholes 4/43 and
D ~-18 v 8/43,

‘M368A -~ 30 "
B - 25‘ 1

TABLE 6. /...
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TABLE __7,

ULTIMATE ANALYSES OF COMPOSITE SAMPLES,
(On dry ash free basis - Float S.G.1.6)

¥

- e Sy e e b g e (T O
Eiﬁgéi Ca%bon Hydrogen Nitrbgenr Sulphur % g§¥§§§

N 438 95 | si2 | 21 | 0.6 12,6

N 440 8D.% ‘| | 5,2 2,1 1.5 10,7

N 441 81.7 4,9 2,8 '} 1.3 10,1

N 439 81,1 4,7 2.0 0.6 11,6

N 444 80,5 5.3 2.0 1,1 1=a

N 443\ 80,6 5.2 2,1 e 10,8

N 442 80,7 5,2 2,0 1,2 10,9

TABLE 8

SULPHUR__DISTRIBUTION OF COMPOSITE SAMPLES.

[ owmte | 0N _WEOLE COAL | g supr
Number 4 Mineral|% Organic % Total - on
Sulphur | Sulphur | Sulphur (Pl 1.6
N 438 0,19 0.39 0,58 | 0,55
N 440 1,15 0,49 1,64 1.32
N 441 1,33 0,29 1,62 I,12
| N 439 0,41 0,31 0,72 0,52
N 444 el 0,47 1,68 1,00
N 443 1,47 0,58 2,05 1,16
N 442 1,60 0,41 2,01 1,04
|

TABLE 9,/,¢.0




TABLE

- 36

9.

LOW TEMPERATURE CARBONISATION ASSAYS

ON FLOAT AT 5.0.1.6"

Sample % % % 3 R.D.of | Nature of | V.M, in
Number | Coke | Tar |[Liouor | Gas | Gas Coke Coke %
N 438 74,3 9,5| 7.6 8,7 | 0,68 | Pulverulent 73
N 440 73,8110,4| 7.1 9,0 | 0,69 | Pulverulent 7.5
N 441 - - - - - e -
N 439 77,91 6.9 7.3 7,9 | 0,68 | Pulverulent 8,0
N 444 71,21 11.8] 7.3 10,8 | 0.70 | Pulverulent 64
N 443 230128, 7 7,2 9,1 | 0.70 | Pulverulent 5.2
N 442 72,8 9.5 8,5 9,3 | 0,69 | Pulverulent 8.3
" TABLE o Dy
HIGH TEMPERATURE CARBONISATION ASSAYS
ON_FLOAT AT S.G. 1,45
Sample | % % % % |R.D.of |Nature of |4 Sulphur
Number Coke |[Tar Liquor |Gas Gas Coke in Coke,
N 443 68.9 {3.5 10,5 |16,8| 0,48 |Pulverulent 0.83

ERP—— e

TABLE 11./4.. e
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FUEL RESEARCH INSTITUTF OF SOUTH AFRICA.

APPENDTX.

ANATLYTICAT, METHODS AMND THEIR SICNIFICANCE,

1. SAMPLING:

Sampling is carried out according to South African
Standard Specification, S.A, NWo, 13 of 1937, "Standard Wethods 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 marner specified in
Standard Methods for the "Sampling of Coal in South Afrieca", S.A. Wo,
13 of 1937, The laboratory samples are grovnd to pass a 60 mesh
sieve (square aperture : 0,3 mm) evcept in the case of specific
pravity analysis (float and sink tests) and hydroeenation tests, for
which minug 20 mesh (square aperture : 1 mm) material is used,

111, PROXIMATE AFATYSTS:

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

(2) Ash Content: This is the residual ash obtalned by
combustirfe 1 gram of coal in a muffle furnace. The
coal is slowlv heated to 8009C ard kept at this tem=
perature for one hour.

(3) Volatile Matter: Content: This is the loss of weight
obtained by heatins 1 gram of coal at 920°C for 7
minutes minus the weipght of water present in the coal.

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

1v. CAT.ORTFIC VALI'H:

This value, reported in Fvaporative Units (1bs/1b),
is calculated from the rise in temperature obtained by combusting
1 gram of coal in oxvpen at 30 atmospheres pressure in a Berthelot-
Mahler-Kroeker bomb calorimeter,

The determination is carried out according to South
African Standsrd Specification, S.£. No. 5 of 1940, "The Determina-
tion of the Comparative Calorific Values of Coals in South Africa',

V. PRELIMINARY FLOAT AND SINK AVATLYSES 2

- 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,
Wetallurgical and Mining Society of South Africa, Vol. 34, No, 8 :
"A Speecific CGravity Investiecation of Coal Samples" by P.E. Hall.

e e T ey ok ste




(a) The percentsge float at a S.G. of 1.45 is the percen-
tage by weight of the coal which has a S5.G. less than 1.45. This
float contains the majority of the swelling constituents of +the coal
when these are present 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.7, less than 1,6. It
reprnsprts approyjmqtﬁlv the amount of coal substance present ard
also gives a rough figure for the performance of an ordianry wasSher
on the coal, This fiszure subtracted from 100 gives the amount of
adventitious mineral matfter in a coal sample.

(e) The percentage ash on the float at 1,45 gives some
indication of the minimum ash content 1likelvy to be obtained by wash-
ing at this specific gravity..

(a) The pvercentage ash on the float at 1,6 represents the
amount of mineral matter intimately assoclaced W1th the coal substarnce
and as such furnishes an arproximate figure for the minimum ash con-
tent for a normal‘Washod procuc% from the partlcular sample.

(e) The Swelling Number is the ratio of the final to the
initial volume of i gram of coal heated strongly under stand lard cone

ditions ard is a measure of the swelline DTOpOﬂqjtlﬁs of the coadl,

This test ig carried out.acetordihg to B.S5.S. Spoc1f1m

cation, Mo, 804 of 1938, "The Crucible Swellinﬁ Test for Coal.

1 Denotes a residu
swelling, 1 f.derotes a resgidn ,151Ly fr1able amd possoaseu of no
coke structure. 1 p denotez 2 ,)idun in powder form. A value of
3 or more indicates definite cnk1n9 possibilities.

(25 If the fioat 1,45 material exhibits swelline propensi-
ties, further swelling numbor de sterminations are earried out on th@
S.G. 1,6 fraction.,  These filgures glvr an indication of the swelling

propensity with this S.G. cut.

Vi, ULTIMATE ANATYSISS

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

Carbon, hydrogen, nitrogen and sulphur contents are
"811 determined by standard methods for coal analysist~ viz:

(a) Carbon and Hydrogen:  The method nused,6is described
"’ in B.5.8. Wo. 1016 of 1942, "Analysis and Testing of Coal
and Coke", page 31,

(1) Nitrogens The method followed is that deseribed by
BeeT (Fuel in Science and Practice, volume XTI -of 1932,
page 1963 volume XIII of 1934, page 342) and Hall
(Journ, Chem. Met. ard Min, Soc. of South Afr;ca, volume
XXXVI.of 1935, M. 2, page 28.)

(e) WHobal Bl phier - This is determined by the Eschka
method, described in B.S.S5. No. 1016 of 1942, "Analysis
and Testing of Coal and Coke", page 43,

The OXYEEN/ i'seows




The oxygen content is obtained by subtracting the sum
of the carbon, hydrogen, nitrogen and sulphur percentages from 100,
The value obtained therefore includes all analytical errors.

The results are expressed on a dry-ash-free basls, so
as to present the composition of the organic suhstance itgelf, unmixed
with mineral matter,

Vii, SULPHUR DISTRIBUTION:

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

.. . The total sulphur content of thec 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 1t 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 and the mineral sulphur content by ertraction with dilute
nitric acid, accordine to the methods described in B.S.S. No, 1016
of 1942, page 45,

‘ V111, CARBONIZATION ASSAYS:

There are two forms of carbonization assays6 vizs
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 8.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 varistion in a given type of coal, The results can also be
used, however, for determining the type and quantity of the procuects
which the coal under test would furnish in a large scale low temperae-
ture carbonization retort, The apparatus and method used is th=at
described in the "Methods of Analysis of Coal" issued by the Fuel
Research Station, Creenwich (Physical and Chemical Survey of the
National Coal Resources, No. 7).,

: No direct relationship between the retort and assay
yields obtained from South African coals has been deduced but the
following interpretatiorn has been found to be applicable overseas,
Depending on the type of plant, the large scale tar yield varics
from 70 -~ 80% of that given by the assay. The gas yield is 2l1so
glightly 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
gsatisfactory smokeless fuels, while those which are appreciably more
friable than "standard" indicate coals which will not yield suitable
large scale coke products.,

The assay is carried out on the float at 1.6 S.C. for
the same Treasong as are outlined in Section 7 (ultimate analysis)
and also since that fraction would most nearly represent the ordinary
washed product from the seam or section of the seam under considera-
tion,

High temperature/..eee



High Temperature Gray-King Assay:

This test is only made on such seams or sections 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 conld be commercially produced by the best
possible washing,

A temperature of 900°C is employed and a cracking unit
kept at a constent temperature of 800°C is installed, The method
and apparatus used is that described in "The Assay of Coal for
Carbonization Purposes (Part ITI)", issued by the Fuel Research
Station, Greenwich, (Technical Paper No. 24). The calorific value
of the gas 1s determined by combustion of a measured volume in exXw=
cess air in a L8ffler Gas Calorimeter,

The High Temperature Gray=-King Carbonization Assay has
been designed gpecifically to simulate large scale gas making condi-
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 necessary to rely
entirely on overseces results, The assay conditions are such that the
factors of comparison with horizontal retort practice approach unity,
Tt i1s 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 rctort/ ;
assay for gas yield, gas calorific value and coke yield are very close
to unity. The assay yield of tar 1s low and the factor varies from |
1.2 to 1.5 o8 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 coals 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 values of the gas so far found
vary from 5400 to 5700 Calories per cubic metre at N.T.P.

X, DETATILED FROAT AND SINK ANALYSIS:S

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 carried out from three different
aspects, vizs=

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

(i1) the investiration, in.a more detailed menner, of the
possibilities and results of weshing.

(ii1i) the investiration of the effects of washing on the
swelling properties of the coal,

Where the tiwo latter aspects - which are, of course,
closely related = command the most attention, floats corresnonding
to possible washery products are preferred, since from them thg
yields and characteristics of the cleaned products can be readlly

obtained. This involves makine cuts at various specific gravities

and/.-ougo




and analysing the resulting floats. Such a method is known as
"eumulative" flcat and sink aneslysis,

On the other handy where the characterisation and cor-
relation of coal seams are involved, the separation into a series of

¢ fractions of narrow gspecific gravity range i1s adopted. In this way,
- any change ir the nnture or behaviour of the coal fractions with
’ charge in specific gravity is more easily appreciated and more strong-

ly emphasised than would be the cemse in the cumulstive method. This
type 1s knowmn as "fractional'" float and sink analysis,

For those properties which are additive, e.g. ash con=
tent, the cumulative figures can be built up from the fractional and
vice versa, Thig cannct be done in the case of non-additive proper-
ties. Nevertheless, swelling numbers - strictly speaking a non-
additive property =~ can be calculated with fair aeccuracy from froc-
tional to cumulative figures if the number for any fractirn is not
greater than 8 or less than li.

’ : Where desirable, complete float and sink analyses of
both types are determincd. .

4 When using float and sirk analysis figures as guides %o
possible commercial results, it must always be remembered thet the

‘ laboratory separations =re made on fine coal and depend entirely on
specific gravity differences, The products are, therefore, clenner
and more uniform than conld ever be obtained from a commercilal washer
whether overating on run-of-mine or sized coal, The analytical
figures rcpresent optimum conditions and due allowance must be made
for this when interpreting them into cormsrcial practice.

Comparative fieures obtained from many float and gink
analyses czrried 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 yleld vs, Specific
Gravity ohtained from fine coal is similar to that obtained
from the commercial gizes of the same coal. This means
that the washabhility of the coal can be satisfactorily
determined from the =20 mesh size float and sink analysis.

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

(3) The percentage ash on the float ohteindd 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 closely does
the percentage yield and the percentage of ash in the pro-
duct approach the fine coal float and sink analyses.

Thet 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,

Tf the coal is poor (more than 18 -~ 20% ash) it is
rial

advisable to make liberal allowances, since with this materi only

i
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washers of the best type operated under strict control function at
all satisfectorily.

X ASH FUSION TEMPFRATURES:

) A knowledge of the composition and hehaviour of the ash
from any coal is of importance from both a fundamental and technical
aspect, The use of coal in meny industrial appliances, e.,g. pro=-
ducers-and forced draught boilers is seriocusly limited by the be-
haviour of the ash. '

The mineral matter from which the ach is derived occurs
in two formsge ‘
(2) Inherent mineral matter which occurs as an integral

part of the coal and is not sepmrable therefrom hy ordinary means,
e.g2. picking or washing.

(b)  Adventitious mineral matter which may be again -sub-
divided into? ‘-

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

(ii)mineral matter derived from accompanying strata,

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

A direct correlation between the laboratory determina-
tions of the ash fusion temperature and Wehaviour of the ash in prac-
tice hag not so far been possible,. Althourh the determinations are
carried out under conditions designed to resemble as closely as
possible those actually ohbtaining in a furnace, the differences be-

ween smell and large scale conditions are appreciable, The results
indicate, however, the probable behaviour of the ash in practice and
the following seheme may be used for interpreting the laboratory
determination of the ash fusion temperature,

(2) less than 12509C - likely to cause clinkering trouble
under all furnace conditions, ,

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

(¢)  greater: than 14000C - highly refrnctory ash which will
probably not clinker under any conditions.

X1. Hydrogenation/.....



X1, HYDROGENATION:

The work done in this sphere constitutes a comparative
hydrogenation survey. Consequently, a discontinuous fotary converter,
though it affords no quantitive data as to the behaviour of the coal
in a large scale continuous plant, can nevertheless be used, Under
rigidly standard conditions, rooults ohtained with thls apparatus
are gqualitatively comp=rable, : b

€ te &

The coals are treated in the form of a paste contalning
57% of coel, 38% of oil and 5% of molybdenum sulphide as catalyst.
After F3111n¢ the converter with 440 grams of the paste and hydrogen
to = pressure of 100 atmospheres, the converter is heated to 450°C
and kept at this tempersture for one hour, after which it is allowed
to cool down and the products of hydrorzenation eynm*ned

In evaluating the results ob+“1mod from rotary convers
ters, it h2os been found that the best gul le to the probhable behaviour
of the cozl is the percentage of organic benzene - insoluble material

& remaining after treoatment reckoned on a dry-ssh-free bagils, Where
this figure is low, the coal may be evpected to rive hetter large
scale results than where 1t is high, The best coals so far tested

1+ in South Africa have yielded 8 -~ 11% of this 1”“07Ub10 residue, The

‘ﬂvomvo 15 about 31% and the meximum 60%,
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