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THE MACERAL COMPOSITION OF THE COMMERCIALLY AVAILABLE
PRODUCTS PREPARED BY COLLIERIES IN THE REPUBLIC OF SOUTH AFRICA

ABSTRACT
One hundred-and-eighty-eight commercially available products prepared by 55

collieries in the Republic of South Africa were petrographically analysed.

Only 25% of the products contained over 50% of vitrinite and 60% of them con-
tained Qitrinite varying between 30 and 50%. Examination of the ratios in which
the bright components occur to the dull components (i.e. reactives: inerts)
shows that the brights were dominant in only 39% of the products. In 52% of

the products examined the dull dominated the bright components in the ratio of
1,1 - 1,6:1.

Examination of the coal seams shows that the No. 5 Seam from which blend coking
coal is produced in places contains the brightest coal followed in a descending
order of brightness by the coking coals of the Central Klip River area, Paul-

pietersburg and Vryheid.

They contain ratios of bright to dull components varying between 3,4 - 1,7:1.

Of the non-coking coals, those from the Ermelo coalfield are the brightest with
a ratio of 1,7:1. The coals of the Northern Klip River and the Witbank No. 4
Seam are very similar in maceral composition with nearly equal amounts of bright
and dull components. The Witbank No. 2 Seam, the Utrecht and Southern Klip
River seams consist of fairly dull coal while those of the Orange Free State

coalfield are very dull.

Exinites occur in fairly low quantities in South African coals and 82% of the
products examined contained 6% and less exinitic material. The exinite content
of OFS coals does not differ greatly from those in the Transvaal but the Natal
coals contain considerably less exinite and values of less than 1% are not un-

‘common .
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1.0

1.1

INTRODUCTION

This feport is based on reports Nos. 10 of 1974, 20 of 41974 and 20 of 1975
which deal with the maceral composition of the commercially available pro-
ducts prepared by the collieries in the Transvaal, Orange Free State and

Natal, respectively.

Since the appearance of the reports a number of new collieries have come
into production or are on the point of doing so at the time of writing and
the export of low-ash coals as well as power station smalls from a number
of collieries have reached such considerable proportions that all available
information on these collieries and products have, wherever possible, also

been included in the report.

The report deals with most of the collieries in the Transvaal, Natal and
the Orange Free State. A small number of collieries were not included, the
reason being that they have either ceased production or that there were not
sufficient petrographic data available at the time they closed down. One
major colliery producing coal in the Transvaal, namely New Springfield, was
included with the Orange Free State collieries by virtue of its geographic

position and the type of coal they are minhing.

PRESENTATION OF RESULTS

The petrographic data presented in this report are based on 448 product

samples. The individual analysis and sample number of each product have
not been included in the report but the mean values calculated from the
number of samples taken of each product are given in Section 6 at the end

of the report.

As the result of the many collieries involved and the considerable amounts
of analytical data presented, an alphabetical list to the collieries are
given on pages 4 and 5 together with a reference to the number of the Table

where the analytical details may be found.
A number of three-point diagrams illustrating the maceral composition of

the coals on a visible mineral matter free basis and to which reference is

made in the text is given,
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Three plans numbered 1, 2, and 3 showing the approximate positions of the
collieries and the neighbouring towns precede each section dealing with
the coals of the Transvaal, Orange Free State and Natal respectively. A
list of the collieries and their corresponding numbers on the plan are
given on the plans for the OFS and Natal collieries. A list of the Trans-

vaal collieries follows immediately after the plan. .
The details appearing in each Section are given in the contents.

GENERAL CONSIDERATIONS

In the comparison and evaluation of the results, allowance must be made

for a number of factors. Thus, the coal in a seam may vary in guality and
petrographic composition over a relatively short distance. It also follows
that collieries applying mechanical mining methods may show greater varia-
tion, by reason of the restricted areas mined, than those where hand loading
is applied over larger areas at the same time and where greater discrimi-

nation is practised in mining.

The position is further complicated by the fact that certain collieries
mine up to three seams contemporaneously and the coal is transported to a
single stockpile from which the washing plant is fed. Thus a, washed pro-
duct may consist of coal representing more than one seam in variable pro-
portions as the result of stoppages underground and size segregation in
the stockpile. Many collieries also practise selective mining in order to
satisfy the demand for a certain quality of coal. At times, some collie-
ries also resort to top-coaling, often resulting in the production of a
poorer quality coal than their normal run-of-mine product. Some collie-
ries do not possess cleaning plants and therefore prepares products not

always consistent in quality.

Considering these factors, it is logical to expect that the analyses of
products prepared from the same coal seam may vary, and, on a smaller scale,
that variations can occur in thé products prepared by a specific colliery.
It was decided that if the vitrinite contents of three analyses of any
given product carried out at intervals differ within reasonable limits

from each other, the analyses can be regarded as being typical of that
product. A variation of not more than 5% was aimed at but this could not

invariably be obtained.
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1.3

THE SIGNIFICANCE OF A MACERAL ANALYSIS

Macerals are the elementary coal components that can be recognized under a
microscope. There are a considerable number of them but they can be divided
into two main categories namely chemically reactive and chemically inert

macerals. The former have a lower carbon to hydrogen ratio than the latter.

The reactive macerals can be sub-divided into two groups viz. vitrinites

and exinites (also known as sporinites). The vitrinites are represented

by the vitrains and exinites by the clarains of the older nomenclature ori-
ginally introduced by Stopes. The former represents the bright coal in a
hand specimen and the latter, coal with a silky lustre. The inertinites

are represented by the durains (black and grey) and fusain. Durains appear
dull black in a hand specimen and fusain has a charcoal like appearance.

At least 90% of the durains found in South African coals are of the grey
variety which is appreciably less reactive than black durain by virtue of
the fact that it is composed of intimately mixed vitrinite and semi-fusinite
and the latter of exinite and semi-fusinite. Semi-fusinite is the predomi-
nant component of the inert maceral group with fusinite as the most important

of the minor components.

The system of three groups of macerals is conventional and a convenient
simplification since the macerals belonging to each group have very gimilar

chemical properties.

Mineral matter in coal has no genetic relationship to the macerals. It
acts as a diluent and may have other adverse influences, such as the lowering
of the ash-fusion temperature, abrasion of boiler tubes, etc. Thus in the

evaluation of a coal the mineral matter must alsc be taken into account.

In this report the terms "vitrinite”, "exinite”, "inertinite” and "visible
mineral matter” are used as collective terms for a number of macerals and

minerals respectively.
For the assessment of a coal on a petrographical basis, the ratio of reactive

to inert conestituents is important. Reactive macerals are the essential

components of a coking coal.
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LIST OF COLLIERIES SHOWN ON PLAN NO. 1

1. Navigation (SACE)
2. Landau

3. Greenside

4. Waterpan

5. Tweefontein

6. Wolvekrans

7. Phoenix

8. WCCM (Witbank Consolidated Coal Mines)
9., South Witbank

10. Tavistock

11. Albion

12. New Clydesdale
13. Transvaal Navigation
14. Van Dyks Drift
15. Springbok

16. Douglas

17. Bank

18. Blesbok
19. Blinkpan

20. Koornfontein

21. Edikeboom

22. Optimum
23. Arnat

24. Belfast
25. New Largo
26. Delmas-

27. Anglo Power Kriel
28. Wakefield
29. Kriel

30. Bosjesspruit

31. Union
32. Spitzkop
33. Usutu
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2.1

10.

SECTION 2 - TRANSVAAL COALS

GENERAL CONSIDERATIONS

The main coal-bearing areas at present being exploited are situated in the
districts of Witbank - Middelburg - Bethal and Ermelo.

In the first three mentioned districts which adjoin, four of the five seams
viz. Nos. 1, 2, 4 and 5 are mined. No. 3 Seam is very thin and nowhere
exploited. Nos. 1 and 5 Seams are not everywhere present. No. 1 Seam is
worked in conjunction with No. 2. No. 5 Seam consists in places of blend

coking coal where it is extensively mined for metallurgical purposes.
There are a number of coal seams present in the Ermelo coalfield which can-
not be satisfactorily correlated with the Witbank - Middelburg - Bethal

seams. However, Seam B, C, Lower C and Upper C are extensively mined.

PRODUCTS DERIVED FROM THE NO. 5 SEAM

This seam contains more bright coal over its entire thickness than any other
seam in the coalfield. It consists of very bright coal at its base with a
dull upper portion containing thin bright bands. In places it is uniformly
bright over the whole seam. In the areas where it is best developed, the

average thickness is about 1,8 m.

Coal from seven collieries was petrographically analysed. Five collieries,
namely Greenside, Navigation (SACE), Springbok (No. 5 Seam Section), Spring-
bok (Hope Section) and Blesbok produce blend coking coal. In addition,
Springbok (No. 5 Seam Section) and Hope Section also produce gas coal while
Navigation (SACE) also produces a middling product. Kriel and New Wakefield
collieries produce a number of products ranging in size grades from round
coal to duff; they do not clean their coal mechanically and apply hand-

picking only. The coal- has no coking properties.

Table 1 gives the mean maceral composition of the No. 5 Seam products pre-

‘pared by the various collieries.
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TABLE 1

THE MEAN MACERAL COMPOSITION OF THE PRODUCTS

PREPARED BY THE COLLIERIES MINING THE NO. 5 SEAM

Visible e
Colliery Vitrinite | Exinite |Inertinite Minerals Reactives
% % % % Inerts
Greenside 65,0 6,9 251,12 2,9 Zan 5
Navigation (SACE) 66,5 5] 23,7 4,7 2,5
Springbok (No. 5 Sec.) 72,4 4,9 20,0 2,7 3,4
Springbok (Hope Sec.) 67,3 7.1 2352 2,4 e
Blesbok B35S EoE, 2500 2,4 2ho
Kriel 87,5 8,5 16,8 7,2 3,2
New Wakefield 67,1 10,2 17,7 5@ 3,4
Mean 67,0 7,3 21,8 3,9 2,9
Mean (Visible mineral
matter froe) 69,7 7,6 22,7 3,4

From a petrographic point of view, the results recorded in Table 1 are very

similar. The seam is characterized by high amounts of vitrinites, higher

than usual amounts of exinites and relatively low amounts of inertinites.

thus giving high ratios of reactives to inertinites.

With the exception of the bright coal seams of the Waterberg and Soutpans-

berg coalfields, the No. 5 Seam contains the most reactive coals in the

Republic.

Three collieries producing blend coking coals also prepare an additional

product for the market.

recorded in Table 2.

The maceral composition of these products are

12/cavens
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TABLE 2

PETROGRAPHIC COMPOSITION OF ADDITIONAL PRODUCTS
PREPARED BY THREE COLLIERIES MINING THE NO. 5 SEAM

Visible JEIGLD
‘ . Vitrinite | Exinite Inertinite . Reactives
Colliery Minerals
% % % % Inerts
Navigation SACE
Middlings 20,9 8,1 63,5 7 oS 0,4
Springbok (No. 5 Sec.) 540 8.5 33.3 4.2 1.7
Gas Coal y ? ’ ’ g
Springbok (Hope Sec.) 62.3 5.0 28.4 4.3 2.4
Gas Coal ’ ’ g ’ ’

2.3

As the result of two-stage washing, Navigation (SACE) produces a middling
product having a very inferior maceral composition the ratio of reactive
to imert constituents being only 0,4. The gas coals produced by Springbok
(No. 5 Section) and Hope Section consist of material having relatively

high ratios of reactives to inerts and are inferior only to the blend coking

coals listed in Table 1.

THE PRODUCTS DERIVED FROM THE NO. 4 SEAM COAL

The No. 4 Seam shows more variation in thickness and quality than any other
seam in the Witbank-Middelburg coalfield. Sometimes it is split into se-
veral parts. The Lower No. 4 or No. 4 where there is no parting, is mined

extensively mostly in conjunction with the No. 2 Seam.

It consists of dull to dull lustrous coal with a number of bright bands.
The seam is mined by about ten different collieries in the Witbank area
but only four collieries mine the seam exclusively. These consist of two
old established collieries namely South Witbank and Witbank Consglidated
Coal Mines (WCCM) and two new collieries which started producing in 1876
and 1977 namely Anglo Power Kriel and Bosjesspruit. The new collieries
produce only one unwashed product each while the older collieries produce

a number of washed products.

The petrographic composition of the coals produced by these collieries are

recorded in Table 3.

18/ 856000
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TABLE 3

THE PETROGRAPHIC COMPOSITION OF THE PRODUCTS PREPARED
BY THE COLLIERIES MINING THE NO. 4 SEAM

Ratio
g e - Visible Reactives
Colliery Vitrinite Exinite Inertinite Minerals
% % % % Inerts
South Witbank 43,1 4,4 44,7 7,8 0,9:1
WCCM 47 ,7 6,1 39,7 6,5 Woratd]
Anglo Power Kriel 28,4 4,1 58,5 9,0 0,5:1
Bosjesspruit 26,2 4,9 80,4 8,5 0,584

2.4

2.4.1

The visible minerals in the Anglo Power Kriel and Bosjesspruit products
are of the same order as those for South Witbank and WCCM. It appears as
if the No. 4 Seam tends to become duller in the southern direction. Hence

the lower vitrinite and higher inertinite content.

PRODUCTS DERIVED FROM THE NO. 2 SEAM
The No. 2. Seam is the principal working seam in the Witbank-Middelburg coal-

field. It is generally about 6 m thick and consists of about 1 m of bright
coal at the base, followed by mixed, mainly dull coal with some bright bands
merging into dull coal at the top. 1In a number of places up to nearly 1 m

of bright coal appears at the top of the seam.

At least 22 major collieries produce coal from the No. 2 Seam. They can be
subdivided into three categories, viz. collieries producing coal exclusively
from the No. 2 Seam, collieries producing coal from No. 2, No. 4 and/or

No. 1 Seam and collieries producing coal from No. 2 (and No. 4) Seam for

the generation of electricity.

Collieries producing coal from No. 2 Seam only

The mean maceral composition of the products prepared by the collieries

mining the No. 2 Seam exclusively are recorded in Table 4.

14/ 0e00an
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TABLE 4

THE MEAN MACERAL COMPOSITION OF THE PRODUCTS

PREPARED BY COLLIERIES MINING THE NO. 2 SEAM ONLY

Visible | _ havde
Colliery Vitrinite | Exinite | Inertinite Minerals Reactives

% % % % Inerts

Albion 32,3 4,8 57,4 5,4 0,6:1
- Bank 35519 4,9 55,8 3,8 0,7:1
Belfast 30,3 2,8 56,2 10,7 0,5:1
Delmas 41,1 4,5 48,5 5,9 0,8:1
Douglas 38,9 3,1 53,0 5,0 0,7:1
Eikeboom 31,9 S/ 56,8 5,6 0,6:1
Koornfontein 49,9 4,4 40,9 4,8 1,2:1
New Clydesdale 32,8 3,8 5353 4,0 0,6:1
Springbok 39,19 3,7 51,5 4,9 0,8:1
Tavistock 40,4 3,7 50,1 5,8 0,8:1
Transvaal Navigation 33,6 5,4 56,9 4,1 0,6:1
Van Dyks Dri¥t+ 41,1 4,2 50,3 4,4 0,8:1
Mean 37,3 4,3 53,0 5,4 0,7:1
e ;;z:%ble Lt 39,4 4,6 56,0 = 0,8:1

+The colliery has since gone over to two-stage washing and the petrographic com-

position of the products currently being prepared is recorded in Section 6.1.

2.4.2

Four collieries, viz. Belfast, New Clydesdale, Springbok and Van Dyks
Drift, do not wash their coal. Belfast is a small colliery operating on
the margin of the coalfield and its products can not be regarded as being
representative of what can normally be expected of the coals from the

No. 2 Seam.

Collieries producing coal from the No. 2 Seam and other seams

A number of collieries mine other seams (No. 4 and/or No. 1)} in addition

to the No. 2 Seam.
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The maceral composition of their products, which consist of mixtures,

is recorded in Table 5.

TABLE 5

THE MACERAL COMPOSITION OF THE PRODUCTS PREPARED
BY COLLIERIES MINING OTHER SEAMS IN ADDITION TO NO. 2 SEAM

Visible Raate

Colliery Vitrinite Exinite |Inertinite Minerals Reactives

% % % % Inerts
Greenside 40,8 4,1 49,6 5,7 0,8:1
Landau” 40,7 2,9 51,8 4,6 0,8:1
Phoenix 45,2 4,2 46,1 4,5 1,0:1
Tweefontein 43,7 4,4 48,2 ShY 0,9:1
Waterpan 31,6 5,4 56,9 6,1 0.,6:1
Wolvekrans 37,4 L) 5385 5,8 0,7:1
Mean 39,8 4,1 51,0 55k 03I
Mean (visible mineral - 41,9 4,3 53.8 . 0,9:1

matter free)

+Landau often mines only the No. 2 Seam, so that this colliery may well fall in-

to Table 4. However, the No. 1 Seam has been mined intermittently.

If the results recorded in Table 5 are compared with those in Table 4,

it can be noted that the vitrinites are slightly higher and the inerti-
nites lower than those recorded in Table 4. The ratios of reactives to
inerts are therefore also slightly higher. Since the maceral composition
of the No. 4 Seam has been found to be somewhat better than that of the
No. 2 Seam in terms of a higher ratioc of reactive to inert macerals, it
thus appears that the slightly better values recorded in Table 5, may be
due to the fact that a proportion of the No. 4 Seam coal has been included
in the products.

The lower values in respect of vitrinite recorded in Table 4 canhot be

explained on the basis of the fact that four of the collieries listed

are not in possession of coal cleaning plants.
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Table 5A gives a comparison of the mean values of the products mined by
the collieries listed in Tables 4 and 5 where the four collieries, viz.
Belfast, New Clydesdale, Springbok and Van Dyks Drift+, which are not in

possession of coal cleaning plants, have been omitted.

TABLE 5A

COMPARISON OF THE MEAN VALUES OBTAINED ON THE WASHED
COALS DERIVED FROM THE NO. 2 SEAM ONLY AND THE
COMBINED PRODUCTS FROM SEAMS NOS. 2, 4 AND 1. (UNWASHED PRODUCTS EXCLUDED)

] Visible Ratio
Vitrinite Exinite | Inertinite %S; Reactives
Seams Minerals
% % % % Inerts
No. 2 (washed) 38,0 4,6 52,4 5,0 0,7:1
L e 39,8 4,1 51,0 5,1 0,8:1
(washed)

Even with the exclusion of the unwashed coals, the No. 2 Seam washed
coal is still slightly inferior in maceral composition in comparison with

those of the combined Nos. 2, 4 and 1 washed products.

2.4.3 The maceral composition of coal from the No. 2 and No. 4 Seams used for

the generation of electricity

Four collieries supply coal from either the No. 2 Seam or No. 2 combined
with No. 4, No. 1 and 2A. The maceral composition of these coals are

recorded in Table 6B.

+ .
A washing plant has been installed since the samples averaged in Table 4.

were taken.
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TABLE &

THE MACERAL COMPOSITION OF THE NO. 2 SEAM AND
COMBINATIONS OF NOS. 2, 1, 4 AND 2A SUPPLIED TO POWER STATIONS

Visible Retio
iy S?ams Vitrinite Exinite |Inertinite Minerals Reactives
mined
% % % % Inerts
Arnot 2 23,3 3,4 - 60,1 13,2 0,4:1
Blinkpan 2, 4 40,5 3,0 48,8 7,7 0,8:1
New Largo 2, 4 28,6 3,9 555N 12,4 0,5:1
Optimum 2, 2A,
1 37,4 6,7 43,5 12,4 0,8:1
Mean 3215 4,3 51,8 11,4 0,6:1
Mean (Visible
mineral 36,7 4,8 58,5 = 0,7:1
matter free)

No washing is carried out at any of these collieries. At Blinkpan a

McNally drum is used to eliminate some of the shaly coal. The coals are
characterised by their high visible mineral matter contents. Arnot Colliery
is situated fairly close to Belfast Colliery, and the maceral composition

of the coals produced by them is very similar. The values recorded for

Blinkpan and Optimum coals are fairly typical of No. 2 Seam coal.

The value reported for New Largo Colliery is the mean value for the crushed
and cobble coal which differed very little in petrographic composition,
the latter containing only 2,3% more vitrinite than the crushed coal used

for power generation.

The values recorded for the products of New Largo and Arnot collieries
are the lowest found in the entire Witbank-Middelburg coalfield. These
collieries operate on the margin of the coalfield, and the lower values

are therefore not out of place.
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2.4.4 Summary of the mean petrographic values obtained on the No. 2 Seam coals

Table 7 contains a summary of the mean values obtained on the products
prepared from the No. 2 Seam (and other seams mined in conjunction with
it), calculated on a visible mineral matter free basis and arranged in a

descending order of vitrinite content.

The Table shows that only three collieries, viz. Koornfontein, Phoenix
and Optimum, produce coal of which the ratios of reactives to inerts are
1,0:1 or higher. The other 19 collieries investigated prepared coals
having ratios ranging from 0,39:1 to 0,4:1. Of these, roughly 80% pre-

pared products having ratios ranging between 0,9 to 0,7:1.

The exinites in the products are fairly constant and if they are added
to the corresponding vitrinites to give the total reactive constituents,
the order in which the collieries appear in Table 7 does not change sig-
nificantly. The only notable exception is Optimum, which by virtue of

the high amount of exinite, moves up seven places.

It is noteworthy that in a number of cases collieries adjoining each ot-
her, or collieries covering a certain area, tend to give comparable re-
sults. Examples are, for instance, the two adjoining collieries Phoenix
and Tweefontein. They also fall inside a triangular area with Greenside
at the apex and a base line joining Tavistock and Van Dyks Drift, which
all gave results of the same order. Other examples are the adjoining
collieries New Clydesdale, Transvaal Navigation and Albion, on the one

hand and Springbok and Douglas on the other hand.
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TABLE 7

IN COMBINATION WITH OTHER SEAMS} ARRANGED IN A

DESCENDING ORDER OF THE VITRINITE IN THEIR PRODUCTS

Ratio

Collisry Sgam(s] Vitrinite | Exinite |Inertinite | Reactives

mined

% % % Inerts
Koornfontein 2 52,4 4,86 43,0 1. 5E0
Phoenix 2, 4 47,3 4,4 48,3 1514
Tweefontein 2, 4 45,3 4,86 50,1 0,9:1
Blinkpan 2, 1 43,8 3,3 52,9 0,9:1
Delmas 2, 4 43,7 4,8 5455 0,9:1
Greenside 2, 1 43,1 | 4,3 52,6 @hISEE
Van Dyks Drift 2 43,0 4,4 52,6 &R
Tavistock 2 42,9 3513 5302 )58
Landau 2t 42,7 SH0 54,3 0,8:1
Optimum 2, 2A, 1 42,6 7.6 49,8 1,0:1
Springbok 2 41,9 3513 54,2 0,8:1
Douglas 2 40,9 3,4 55 57/ 0,8:1
Wolvekrans 2, 4, 1 39,7 3,5 56,8 0,8:1
Bank 2 36,9 5,1 58,0 0,731
Transvaal Navigation 2 35510 5,6 59,4 0,7:1
Albion 2 34,1 5,2 60,7 0,7:1
New Clydesdale 2 34,0 4,1 61,9 0,6:1
Belfast 2 33,9 3,1 63,0 0,6:1
Eikeboom 2 33,8 6,0 60,2 0,7:1
Waterpan 2, 4, 1 33,6 5,8 60,6 0,7:1
New Largo 2, 4 32,6 4,5 62,9 0,6:1
Arnot 2 26,7 ol 59,4 0,4:1
Mean - 39,5 4,5 56,0 0,8:1
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2.4.5 Low-ash coals and middlings
Five collieries produce low-ash coals and middlings from the No. 2 Seam
by two stage washing. Both products are exported; the latter product
under the name of Power Station Smalls (PSS).
2.4.5.1 Low-ash product
Table 8 gives a summary of the values obtained on the low-ash products
prepared by the collieries.
TABLE 8
LOW-ASH PRODUCTS
Visible Ratio
. Vitrinite Exinite Inertinite ?51 Reactives
Colliery Minerals
% % % % Inerts
Bank 42,6 4,9 51,86 0,9 0,9:1
Greenside 60,9 6,6 30,0 210 28 51GK]
Haasfontein 53 Elpll) 34,6 150 1,8:1
Landau 54,9 5,3 38,2 1,6 1,5:1
Van Dyks Drift 56,3 4,7 37,4 1,6 1,611
Mean 54,8 SNE, 38,4 JpE RiSieE
The vitrinite contents of the low-ash coals are considerably higher
than those of their counterparts recorded in Table 7. This is parti-
cularly true for Greenside, Landau and Van Dyks Drift collieries. The
lowest increases are recorded for Bank and Haasfontein which amcunted
to 5,7% and 6,9%. With the exception of these two collieries the ave-
range increase for the other two collieries amounted to 14,3%.
2.4.5.2 Middlings or power station smalls

The values obtained on the middling products are recorded in Table 9.
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TABLE 9

MIBDLING PRODUCTS

Visible | \2tio
N e Vitrinite Exinite |Inertinite Minerals Reactives

% % % % Inerts

Bank 280,15 6,4 60,3 ShIE 0,6:1
Greenside 30,7 5,2 59,5 4,6 | 0,611
Haasfontein 35519 8,2 48,2 8hY 0,7:1
Landau 26,6 6,1 62,5 4,8 0589
Van Dyks Drift 30,6 6,7 58,1 4,8 0,6:1
Mean 30,7 6,1 57,7 e} 0,6:1

The maceral composition of the middling products prepared by the five
collieries is very similar and of the same order. In comparison with
the middling product prepared by Navigation (SACE) recorded in Table 2,
it can be noted that the products derived from the above collieries are

considerably superior in maceral composition.

2.4.5.3 Maceral reconstitution of the No. 2 Seam

Since the maceral composition of the low-ash coals and middlings pro-
duced by each colliery is known, it is possible to calculate the com-
position of the coal produced by each colliery prior to two stage washing.
The yields of the low-ash and middlings are not known and may vary from
one colliery to another. Assuming the proportions are equal, straight

averages were used for the calculation of the results recorded in Table 10.
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TABLE 10

THE MACERAL COMPOSITION OF THE NO. 2 SEAM AS MINED
BY EACH COLLIERY CALCULATED FROM THE VALUES OF THE LOW-ASH
AND MIDDLING PRODUCTS ON A VISIBLE MINERAL MATTER FREE BASIS

Ratio
- Vitrinite Exinite Inertinite | Reactives
Colliery
% % % Inerts
Bank 36,9 5,8 o 0,7:1
Greenside 47 ,5 6,1 48,4 Yl 5B 1)
Haasfontein (formele Koorn- 50,3 5.9 43,8 1,311
fontein)
Landau 42,1 55 52,0 OR3K
Van Dyks Drift 44,89 Sp 49,2 1,0:1
If the vitrinite values are compared with the corresponding values
appearing in Table 7 a fairly close agreement can be noted. For Bank
the values are similar and for Haasfontein, Landau and Van Dyks Drift
the values are within 2,1%. ' The calculated value for Greenside is
4,4% higher than that recorded in Table 7.
The maceral composition of the low-ash coals and the middlings are
graphically illustrated in Figure 1.
2.5 THE PETROGRAPHIC COMPOSITION OF THE PRODUCTS FROM THE ERMELO COALFIELD

The Ermelo coals are, by South African standards, essentially bright coals.
Products prepared by three collieries, viz. Union, Spitzkop and Usutu, were
investigated. The latter colliery produces coal for the generation of elec-

tricity. The other two collieries supply coal for the general market.

The mean petrographic composition of the products is recorded in Table 11.
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TABLE 11

THE MEAN PETROGRAPHIC COMPOSITION OF THE PRODUCTS
PREPARED FROM THE ERMELO COALS

Visible Rogle
. Seams |Vitrinite Exinite | Inertinite , Reactives
Colliery . Minerals
mined

% % % % Inerts

Spitzkop B, C 51,3 5,89 37420 556 1,3:1

Union Lower C 55,4 &)l 32,6 6,9 5589

Sefet] B gpper 50,5 8,2 35,7 5,6 1,411

Mean 52,4 6,4 35,1 6,1 1,4:1

Mean (Vlslble mineral 55,8 6.8 37,4 _ 1,711
matter free)

The values indicate that the products derived from the Ermelo coals are in
terms of reactives: inerts, superior to the products prepared from the
Witbank-Middelburg Nos. 2 and 4 Seams and are inferior only to those pre-

pared from the No. 5 Seams (gas coals and middlings excluded].

SUMMARY OF THE MEAN MACERAL COMPOSITION OF THE PRODUCTS PREPARED BY THE
TRANSVAAL COLLIERIES CALCULATED ON A VISIBLE MINERAL MATTER FREE BASIS

Table 12 gives the mean maceral composition of all the products from each

seam calculated on a visible mineral matter free basis:

TABLE 12
MEAN MACERAL COMPOSITION OF THE PRODUCTS PREPARED
FROM THE COAL SEAMS IN THE

TRANSVAAL

Ratio

Vitrinite Exinite Inertinite Reactives
Seams

% % % Inerts
Witbank No. 5+ 69,7 7,6 22,7 3,4:1
Witbank No. 4 48,9 5,7 45,4 2 B4
Witbank No. 2 39,5 4,5 56,0 0,8:1
Ermelo 55,8 6,8 37,4 VAR

+Dnly WCCM and South Witbank. The average of all four collieries is very simi-
lar to the No. 2 Seam (V - 39,4%, E - 5,3%, I - 55,3%].
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The mean maceral composition of the products prepared from the various coal

seams in the Transvaal are graphically illustrated in Figure 2.

SECTION 3 - THE PRODUCTS PREPARED BY THE COLLIERIES IN THE ORANGE FREE
STATE
GENERAL INFORMATION

Five major collieries produce about 20% of the Republic’s total annual pro-

duction from 7 shafts. Four of the collieries are situated just south of
the Vaal River and one is situated in the Transvaal between Heidelberg and
‘Villiers. This colliery mines the same seams as those in the OFS and is

therefore grouped together with the Free State collieries.

About 95% of the coal produced from the coalfield is utilized for the gene-
ration of electricity and for gasification. The average annual production
per shaft in this coalfield amounts to over two million metric tons, and
for this reason each shaft is treated in the report as a separate colliery.
They are distingﬁished in the Tables as Bertha I and Bertha II for Cornelia
colliery and Coalbrook No. 2 and No. 3 for Coalbrook colliery. About 25%

of the coal produced by Cornelia colliery is sold on the general market.

There are three thick seams present in the coalfield but the Top and Bottom
Seams (Nos. 3 and 1, respectively) tend to become thinner in places and
cannot be economically exploited everywhere. The coal is of the lowest

rank mined in the Republic and is of a low grade.

DISCUSSION OF RESULTS

Four of the seven collieries investigated are in possession of coal cleaning

plants. They are Bertha I, Bertha II, New Springfield and Vierfontein.
Table 13 gives a comparison of the mean values obtained on the washed pro-

ducts from the above collieries and the unwashed products produced by Sigma
and Coalbrook Nos. 2 and 3.
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TABLE 13

COMPARISON OF THE MEAN PETROGRAPHIC COMPOSITION OF
WASHED AND UNWASHED PRODUCTS

Visible Rela

Type of coal Vitrinite Exinite | Inertinite Minerals Reactives

% % % % Inerts
Washed 27,8 3,9 54,1 14,2 0,5:1
Vemem. o 32,4 4,5 63,1 - 0,6:1
Unwashed 24,5 2,6 57,5 15,4 0,4:1
Vememe £ 29,0 3,1 67,9 o 0,5:1

+Visible mineral matter free.

3.

3

By petrographic standards, the cleaning of the coal did not influence the
values appreciably. The vitrinite content of the washed coal is slightly
higher than that of the unwashed coal but the amounts of mineral matter in
both coals remain virtually the same. Inspection of the mean values ob-
tained for the products as recorded in Section 6.2, shows that, with the
exception of the coal produced by Sigma, which gave a relatively high value,
the mean values obtained on the products of the other collieries are very
similar, the variation being less than 4%. This confirms the microscopical
observation that the mineral matter is finely dispersed through the coal.
The results on a visible mineral matter free basis are very similar and the
ratio of reactives to inerts for the washed coals are only slightly higher
than for the unwashed coals. The similarity in petrographic composition
may also indicate that not all the coals are sent through the washing plants,

particularly the mixed smalls.

THE SIMILARITY IN MACERAL COMPOSITION BETWEEN THE PRODUCTS PREPARED BY THE

COLLIERIES IN THE ORANGE FREE STATE COALFIELD

The similarity in maceral composition between the products prepared by the
collieries situated in the Orange Free State coalfield becomes even more
apparent when the collieries are arranged in a descending order of the
vitrinite contents on a visible mineral matter free basis. These results

are recorded in Table 14.
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TABLE 14

COLLIERIES ARRANGED IN A DESCENDING ORDER OF VITRINITE
CONTENT ON A VISIBLE MINERAL MATTER FREE BASIS

_ Ratio
Bolliery Vitrinite | Exinite | Inertinite | Reactives
% % % Inerts

Vierfontein 35,4 6,2 ‘ 58,4 0,7:1
Bértﬁa I 34,6 37 81,7 0,6:1
Bertha II 31,6 6,4 62,0 0,6:1
Sigma 31,0 3,1 65,8 15589
Coalbrook No. 3 29,3 355 67,2 0,5:1
Coalbrook No. 2 28,6 2,9 68,5 5K
New Springfield ' 278, 6 2,1 70,3 0,4:1
Mean 31,1 4,1 64,8 0,5:1

The greatest variation in petrographic compositioﬁ exists between the pro-
ducts prepared by Vierfontein, situated in the Western extremity, and New
Springfield in the eastern extremity of the coalfield. The variation amounts
to only 7,8% in vitrinite, which is relatively small but creates the im-

pression that the coal seams decline in vitrinite content towards the east.

However,the collieries in the Vereeniging-Sasolburg area produce coal of

very similar maceral composition. With the exception of Bertha I the pro-
ducts of which are only slightly inferior to those produced by Vierfontein,
four collieries namely Bertha II, Coalbrook Nos. 2 and 3 and Sigma, produce

coal varying only 3% in vitrinite content.

The mean maceral composition on a visible mineral matter free basis of the
products prepared by the Orange Free State collieries is graphicaliy re-

presented in Figure 3.

4,0 SECTION 4 - NATAL COALS
4.1 GENERAL CONSIDERATIONS

One hundred-and-twenty-ninesproducts prepared by 15 collieries were examined.

No work was undertaken on the products prepared by the anthracite collie-
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ries by virtue of the fact that the macerals cannot be distinguished in
coals having such high reflectance levels as are commonly found in anthra-

cites.

The collieries producing the coal can conveniently be divided into six areas.

The coals belonging to each area have very similar maceral compositions.

The collieries and seams mined can be summarized as follows:

AREA COLLIERY SEAMS MINED
Northern Klip River Ballengeich Top, Bottom
Kilbarchan Top
Ingagane Top
Star Top
Central Klip River Durban Navigation Top, Bottom
Natal Navigation Bottom
Indumeni Bottom
Southern Klip River Newcastle-Platberg Top
Utrecht Umgala Alfred
Utrecht Main or Upper Gus
Zimbutu Alfred
Paulpietersburg Dumbe Coking
Tendega Coking
Vryheid Hlobane Alfred, Gus, Dundas,
Coking
Vryheid Coronation Gus, Upper and Lower
Dundas

In Natal the position is somewhat different from that in the Transvaal and
Orange Free State, where only relatively small differences in petrographic
composition were found in the products prepared by any single colliery,
which make the calculation of the mean value of the coal produced by the
colliery straightforward. With a number of products prepared by certain
collieries in Natal, particularly those producing coal for the general
market in addition to their main product, namely coking coal, considerable

variations in maceral composition occur.
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Thus, in order to arrive at values representative of the whole output of
the colliery, it was necessary to calculate them on a weighted basis. For
this purpose the latest production figures available for the collieries
concerned were used. The results must be regarded as estimated as all the
samples were not necessarily taken during that particular year. It can be
noted in the Tables where this applies, the averages are given as "weighted

mean” values.

4,2 THE COALS OF THE NORTHERN KLIP RIVER AREA
There are four producing collieries in this area. Three of them, Ballen-
geich, Kilbarchan and Ingagane are situated fairly near to each other in an
area some 24 km south of Newcastle. Star colliery is situated very near
to the town and produces coal in limited guantities from the old Newcastle
colliery workings.
The mean petrographic values obtained on the prepared products are recorded
in Table 15.
TABLE 15
MEAN PETROGRAPHIC COMPOSITION OF THE PRODUCTS PREPARED
IN THE NORTHERN KLIP RIVER AREA
Ratio
. Seams Vitrinite |Exinite [Inertinite [ Visible Reactives
Colliery . .
mined Minerals
% % % % Inerts
Ballengeich Top
Bottom 44,9 3,4 46,3 5,4 0,9:1
Kilbarchan Top 43,5 2,1 44,5 9,9 )5y
Ingagane Top 48,1 2,9 43,4 5,6 1,0:1
Star” Top 53,1 4,1 34,2 8,6 1,311
Mean 45,5 2,8 44,7 76l 0,9:1
Mean V.m.m.f. 48,9 3P0 48,1 = 1,1:1

o+
Star colliery was not included in the calculation of mean values. See text.
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The coal produced by Star colliery is superior in maceral composition to
that mined by the other three collieries. However, it is a very small con-
cern and was responsible for only 0,1% of the total output in this area.

The colliery has since closed down and the results were, for obvious reasons,

not included in the calculation of the mean values.

4.3 THE COALS OF THE CENTRAL KLIP RIVER AREA
There are three collieries in this area and they lie roughly in a line.
Durban Navigation is situated near Dannhauser, Natal Navigation near Glencoe,
and Indumeni is a few kilometres south of Dundee. Durban Navigation and
Indumeni produce coking coal exclusively, while Natal Navigation produced,
in addition to coking coal, a number of other products ranging from rounds
to peas. Lately the position has changed and they are at present producing
coking coal and smalls.
The mean values obtained on the products prepared by these collieries, are
recorded in Table 16.
TABLE 16
MEAN MACERAL COMPOSITION OF THE PRODUCTS PREPARED IN
THE CENTRAL KLIP RIVER AREA
Ratio
Colliery Seams |yitrinite | Exinite |Inertinite | LroiDie | Reactives
mined Minerals
% % % % Inerts
Durban Top
Navigation Bottom 55,3 3,1 37,4 4,2 1,4:1
Indumeni Bottom 72,1 0,9 22,6 4,4 2,7:1
Natal Top
Navigation . | Bottom 59,9 1,2 33,4 595 1 @84
Mean 62,5 1,7 31,1 4,7 1,8:1
Mean V.m.m.f. 65,6 1,8 32,6 = 2huilEhh
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Durban Navigation and Natal Navigation (Northfield) produce coal of a fairly
similar maceral composition, although that from the latter colliery has a
slightly higher ratic of reactive to inert constituents. The coal produced
by Indumeni is superior in composition to that produced by the other two
collieries and contains at present the highest ratio of reactive to inert

material of all the coals produced in Natal.

4,4 THE COALS OF THE SOUTHERN KLIP RIVER AREA
This area is at present represented by only one producing colliery namely
Newcastle-Platberg. Two other collieries in the area, Elandslaagte and
Natal Steam, ceased operating many years ago.
The mean petrographic values obtained on the products prepared by Newcastle-
Platberg are recorded in Table 17.
TABLE 17
MEAN MACERAL COMPOSITION OF THE PRODUCTS PREPARED IN
THE SOUTHERN KLIP RIVER AREA
Visible a2
) Seam | Vitrinite |Exinite | Inertinite N | Reactives
Colliery X Minerals
mined
% % % % Inerts
Newcastle-
Platberg Top 35,5 1,0 SER3 72 0,6:1
Mean V.m.m.f. 38,1 1,1 60,6 = 0,7:1

The mean values obtained on the products prepared by this colliery, indi-
cate that the maceral composition of the coal in the southern extremity of
the coalfield is somewhat inferior to that produced in the northern extre-
mity. The ratios of reactive to inert constituents on a visible mineral
matter free basis are 1,1 and 0,7 for the northern and southern areas, re-

spectively.
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4.5 THE COALS OF THE UTRECHT AREA

The coalfield is situated some 40 km east of Newcastle, and the coal seams

can be identified with those of the Paulpietersburg and Vryheid areas.
There are three operating collieries namely Umgala, Zimbutu and Utrecht.
The first two collieries adjoin, while the latter is situated some 7 km

towards the north.

The mean petrographic values obtained on the products are recorded in

Table 18.

TABLE 18

MEAN MACERAL COMPOSITION OF THE COALS PRODUCED IN THE UTRECHT AREA

P P, .. N, Ratio
_ Seams Vitrinite Exinite Inertlnlt? V%51ble Raattives
Colliery . Minerals
Mined

% % % % Inerts

Umgala Alfred 335V 4,1 57,7 4,5 0,6:1
Utrecht Main 51,4 1,0 42,3 Sha 1,1:1
Zimbutu Alfred 39,7 4,4 50,9 5,0 0,8:1
Mean” 36,7 4,1 54,4 4,8 0,7:1
Mean V.m.m. . 38,6 4,3 57,1 = 0,8:1

+Excluding Utrecht. See text.

The mean values recorded for the products prepared by Utrecht colliery leave
the impression that the coal is substantially superior, from a petrographi-
cal point of view, to that mined by Umgala and Zimbutu. Furthermore, the
Main or Upper Gus Seam is known to be of better quality than the Alfred
Seam. When the survey was carried out, Utrecht colliery was producing lean
coal with a volatile matter content in the order of 12% but is at present
producing anthracite. In lean coals, as in anthracites, the increased rank
imparts a higher reflectance to the petrographic components which makes it
difficult to distinguish between vitrinite and semi-fusinite under the micro-
scope and the two macerals can therefore be confused. Since there appears
to be some reason to doubt the accuracy of the Utrecht analysis and taking

into account that the colliery's production at the time of writing is roughly
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only 7% per cent of the total production from the area, it was decided to

exclude the analysis from the calculation of the mean values in Table 18.

4.8 THE COALS OF THE VRYHEID AREA
There are two major collieries producing coal from this area, which is
situated some 30 km east of Vryheid. Vryheld Coronation colliery produces
coking coal exclusively, while some 80% of the coal produced by Hlobane is
for coking purposes and the rest is sold on the general market.
The mean petrographic values of the products prepared by the collieries are
recorded in Table 19.
TABLE 19
MEAN MACERAL COMPOSITION OF THE PRODUCTS PREPARED BY
THE COLLIERIES IN THE VRYHEID AREA
.. | visible Rl
: Seams |Vitrinite | Exinite |Inertinite | 'i- Reactives
Colliery . Minerals
mined
% % % % Inerts
Hlobane Alfred
Gus 59,1 2,3 35,7 2,9 1,611
Dundas
Coking
Vryheid Gus, 5755 3p%] 35,1 4,3 1,511
Coronation Upper
Lower
BDundas
Mean 58,3 2,7 35,4 = 1,6:1
Mean V.m.m.f. 60,5 2,8 36,7 = 1,7:1
The two collieries adjoin and the petrographic composition of the products
is very similar notwithstanding the fact that the coal is produced from a
diversity of seams.
4.7 THE COALS OF THE PAULPIETERSBURG AREA

This area is situated some 60 to 70 km east of Utrecht. There are two

collieries producing coal from the Coking Seam nhamely Tendega and Dumbe.
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The mean petrographic values of the products prepared from the Coking Seam

are recorded in Table 20.

1 ' TABLE 20

MEAN MACERAL COMPOSITION OF THE PRODUCTS PREPARED IN
THE PAULPIETERSBURG AREA

Visible Ratio
. Seams |[Vitrinite Exinite | Inertinite . Reactives
Colliery . Minerals
mined

% % % % Inerts

Dumbe Coking 59,0 6,6 3055 4,3 415889
Tendega Coking 59,7 4,8 il 3,8 136849
Mean 59,3 SRV 30,9 4,1 1,9:1
Mean V-m-m-'F- 81-9 5:9 32;2 a 2;1:1

The petrographic composition of the Coking Seam, where mined by the two
collieries, is similar. With the exception of Indumeni, the coking coals

produced by Dumbe and Tendega have the highest ratio of reactives to inerts.

4.8 COMPARISON OF THE MEAN MACERAL COMPOSITION OF THE PRODUCTS PREPARED IN THE
DIFFERENT AREAS
The mean maceral composition of the products prepared by the collieries in
the different areas and calculated on a visible mineral matter free basis
is arranged in a descending order of the vitrinite content in Table 21.
TABLE 21
THE MEAN MACERAL COMPOSITION OF THE PRODUCTS REPARED IN THE
DIFFERENT AREAS ARRANGED IN A DESCENDING ORDER OF VITRINITE CONTENT
Ratio
A Vitrinite Exinite Inertinite Reactives
rea
% % % Inerts
Central Klip River 65,6 1,8 32,6 2,111
Paulpietersburg ' 61,9 5,8 32,2 2,1:1
Vryheid 60,5 2,8 36,7 1,731
Northern Klip River 48,9 (0 48,1 1,1:1
Utrecht 38,6 4,3 5704 0,8:1
Southern Klip River 38,1 1.1 60,6 A7
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The areas occupying the three top positiens in the Table produce coking
coal and the other three bituminous coal. Kilbarchan colliery, situated
in the Northern Klip River area is now also producing coking coal by
washing at 1,40 relative density. The petrography of this coking coal
fraction will be dealt with in a separate report. The high vitrinite con-
tents and the resultant high ratios of reactive to inert components of the

coking coals in contrast to the other bituminous coals are very apparent.

The maceral composition of the coals from the various areas are graphically

represented in Figure 4.

4.3 THE MEAN MACERAL COMPOSITION OF THE PRODUCTS PREPARED BY EACH COLLIERY IN
NATAL ON A VISIBLE MINERAL MATTER FREE BASIS

A synopsis of the mean maceral composition of the products prepared by each

colliery in Natal appears in a descending order of the vitrinite content.

TABLE 22

THE MEAN MACERAL COMPOSITION OF THE PRODUCTS PREPARED BY EACH
COLLIERY IN NATAL ON A VISIBLE MINERAL MATTER FREE BASIS ARRANGED
IN A DESCENDING ORDER OF THE VITRINITE CONTENTS

: Ratio
ey Vitrinite Exinite |Inertinite Reactives

% % % Inerts

Indumeni 75,4 1,0 23,6 EI5AB:
Natal Navigation 63,4 53 3583 1l pEHY)
Tendega 62,0 5,0 S35 2,021
Dumbe 61,7 6,9 31,4 2,2:1
Hlobane 60,9 2,4 36,7 1,731
Vryheid Coronation 60,1 37, 36,7 1,731
Durban Navigation 57815 Slpd 39,0 1,6:1
Ingagane 50,9 32 45,9 1) p289
Kilbarchan 48,3 253 49,4 1,0:1
Ballengeich 47,5 S 48,9 115081
Zimbutu 41,7 ’ 4,6 53,7 0,9:1
Newcastle-Platberg 38,3 1,1 60,2 B]5778
Umgala 35,2 4,3 60,5 0,7:1
Mean (Weighted) 52,7 2,8 44,4 k]
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The collieries producing coking coal occupy the seven top positions in the
Table. It can also be noted that only three collieries produce coals having

ratios of reactive to inert components lower than 1:1.

SECTION 5 - GENERAL SURVEY OF RESULTS AND DISCUSSION

VARIATION IN COMPOSITION OF THE PRODUCTS

Transvaal products

The variation in maceral composition of the products prepared by each
colliery, of at least 80% of the collieries, was less than 8% for the
vitrinites and inertinites. For the exinites and visible mineral matter
the variation was 4% and even less. The calculated mean variation for
all the products investigated was 5,8% for the vitrinites, 2,4% for the
exinites, 6,1% for the inertinites and 3,2% for the visible mineral mat-
ter. The only notable exception is Van Dyks Drift colliery, where the
variation in vitrinite content amounted to 17,5% and in the inertinite

content, to 16,0%.

It does not appear as if the vitrinites follow any consistent pattern
from the larger to the smaller cbal sizes. The number of cases where the
larger sized products contain more vitrinite than the smaller sizes, and
vice versa, are more or less equal. However, for the Witbank No. 4 and
No. 2 Seams, the reactive components tend to be slightly higher in the
large coal on the visible mineral matter free basis. This is also valid
for the nuts and peas. In two instances where the No. 5 Seam coal was
not washed, the vitrinite was concentrated in the duff coal. Higher vi-
trinite concentration in the coking coal as compared with the larger gas

coal from the two Springbok mines confirms this tendency.

The maceral composition of the products prepared by the collieries in the
Transvaal, calculated on a visible mineral matter free basis, is graphi-

cally represented in Figure 5.
It can be noted that the majority of the products contain less vitrinite

than inertinite and that the exinite content is, with one exception, less
than 10%.
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The most striking feature is the great variation occurring in the vitri-
nite which amounts to roughtly 50% between the products with the highest

and lowest values.

Orange Free State products

Of the collieries mining in the Orange Free State coalfield, only two,
namely Cornelia-Bertha I and -Bertha II prepare more than ane product.

In addition to mixed small coal which represents about 75% of their out-
put, Bertha I prepares cobble"Aﬁ nuts and peas. Bertha II prepares large

nuts and peas.

The vitrinite contents of the products vary very little in the case of
Bertha I, the greatest variation was recorded between cobble "A” and peas
which amounted to only 3,4%. For Bertha II the greatest variation was
between the mixed smalls and peas which amounted to 5,6%. In both in-
stances, the pea coal tends to give lower vitrinite values than the rest

of the products.

Natal products

The coking coals contain considerably more vitrinite than the non-coking
bituminous coals and they are all characterised by their relatively low
exinite content. In fact the exinite content is even lower than that
recorded for the Orange Free State coals which gave an average of 4,1%.
Of the products prepared in the Transvaal, 50% contained 5% or more (with
a maximum of 9%) exinite in comparison with only 15% of the Natal pro-
ducts. This is largely due to the high exinite content of the No. 5 Seam

blend coking coals and the Ermelo coals.

The variation in vitrinite and inertinite contents between the different
products prepared by the same colliery proved to be considerable in most
cases. On the other hand, the variation in exinite content is very small.
The calculated mean variation for the products investigated was 13,8% for
the vitrinites, 1,8% for the exinites, 13,7% for the inertinites and 4,6%

for the visible minerals. The differences recorded for the products pre-

‘pared by Hlobane colliery were rather high and amounted to 26,8% and 28,3%

for the vitrinites and inertinites respectively. (The values obtained
on the middlings were not taken into account as the product constituted

less than 1% of the colliery's total output).
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Variations of less than 10% in the vitrinites and inertinites in the
different products prepared by the same colliery, were recorded for only

three collieries.

Of the nine collieries preparing more than one product, the vitrinites
follow a consistent pattern from the larger to the smaller coal sizes in
the case of four collieries, viz. Hlobane, Ingagane, Utrecht and Natal
Navigation, where they increase steadily with a decrease in size. In the
products prepared by Zimbutu, the vitrinites remain fairly constant the
difference between the highest and lowest values being only 5,4%. No
consistent pattern could be observed in the products prepared by Umgala,
Star, and Newcastle-Platberg. However, with the exception of the latter
two collieries, the vitrinite is more highly concentrated in the fines

(i.e. mixed smalls and duff) prepared by all the other collieries.

5.2 THE PETROGRAPHIC COMPOSITION OF THE SEAMS MINED BY THE VARIOUS COLLIERIES
IN THE THREE PROVINCES

Table 23 contains a summary of the mean maceral composition of the seams

mined in the different coalfields of the Republic. The seams are arranged
in a descending order of the vitrinite content, but where coals from two
areas contain equal amounts of vitrinite as in the case of the Witbank No.
4 Seam and the Top and Bottom Seams of the Northern Klip River area, the

total amounts of reactive constituents were taken into consideration.
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TABLE 23

THE MEAN MACERAL COMPOSITION OF THE SEAMS MINED BY THE VARIOUS

COLLIERIES ON A VISIBLE MINERAL MATTER FREE BASIS

Ratio
S A s T Vitrinite Exinite | Inertinite Reactives

% % % Inerts

Witbank No. 5 69,7 7,6 22,7 3,4:1
Central Klip River 65,6 1,8 32,6 2,1:1
Paulpietersburg 61,9 5,9 32,2 2,11
Vryheid 60,5 2,8 36,7 1,71
Ermelo 55,8 6,8 37,4 1,731
Witbank No. 4 48,9 5,7 45,4 1,2:1
Nerthern Klip River 48,9 48,1 4] 5189
Witbank No. 2 Seam 3955 56,0 0,8:1
Utrecht 38,6 4,3 57,1 0,8:1
Southern Klip River 38,1 A6 60,6 0,7:1
Orange Free State 31,1 4,1 64,8 0,581

The Witbank No. 5 Seam occupies the top position in the Table and taking

S

its high exinite content into consideration it is appreciably more reactive
than any of the other coals at present being mined. The coals from the
Central Klip River, Paulpietersburg and Vryheid which have strong coking
properties occupy prominent positions in the Table. A high ratio of re-
active to inert components is not neccessarily the only prerequisite for a
good coking coal as the rank also plays a very important part. High rank
coking coals can still have fair coking properties at ratios as low as 1:1,
but in medium rank coking coals and blend coking coals the coking potential
improves with an increasing ratio of reactive to inert components. The
maceral composition of the seams, on a visible mineral matter free basis,

is illustrated in Figure 6.

COMPARISON OF THE MACERAL COMPOSITION OF COALS SUPPLIED TO POWER STATIONS

FOR THE GENERATION OF ELECTRICITY

Thirteen major collieries, six of which are situated in the Transvaal, six

in the Orange Free Statef and one in Natal, supply coal to power stations

+
New Springfield colliery near the OFS border on the Transvaal side is considered

as a Free State colliery on account of the type of coal that is produced.

39/------
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for the generation of electricity. These collieries are responsible for
over 60% of the country’'s annual coal production. The collieries situated
in the Middelburg-Witbank area do not apply mechanical cleaning procedures

except that at Blinkpan a McNally drum is used.

Four of the collieries in the Orange Free State coalfield are in possession
of coal cleaning plants. These are Bertha I, Bertha II, Vierfontein and

Springfield. The latter two collieries wash their coal only intermittently.

The coals used for the generation of electricity are characterized by their
relatively low vitrinite and very high visible mineral matter content. Only
four of the thirteen collieries produce coal having a visible mineral matter
content of less than 10%. These are Usutu near Ermelo, Blinkpan in the Middel-
burg-Witbank area, Bertha II in the Orange Free State and Kilbarchan in Natal.
Usutu gave a value of 5,8% while the others gave values ranging from just
under 8% to just under 10%. Considering the visible mineral matter content

of the coals produced by the collieries in the OFS coalfield, the value ob-
tained for the Bertha II is rather surprising since the other values vary

from about 12 to nearly 18%.

The maceral composition of the coals supplied to power stations, are recorded
in Table 24 on a visible mineral matter free basis. The collieries are

arranged in a descending order of vitrinite content.

TABLE 24
THE MEAN MACERAL COMPOSITION OF COALS SUPPLIED TO POWER STATIONS

Ratio
Colls Vitrinite | Exinite |Inertinite | Rcoctives
olliery
% % % Inerts
Usutu 5315 8,7 3710 1,7:1
Kilbarchan 48,3 2 pE 49,4 111
Blinkpan 43,8 & nd) 5202 0,9:1
Optimum 42,6 7,6 49,8 0,9:1
Vierfontein 515 HE] 6,2 58,4 0,7:1
Bertha I 34,8 3,7 61,7 0,6:1
New Largo 32510 4,5 62,9 0,6:1
Bertha II 31,6 6,4 62,0 0,6:1
Anglo Power Kriel Silb2 4,5 64,3 0,5:1
Coalbrook No. 3 2953 ShS 67,2 0,389
Coalbroeok No. 2 28,6 2] 68,5 05584
New Springfield 27,6 259 70,3 0,4:1
Arnot 26,7 3,8 69,4 0,4:1
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It can be noted that Usutu (and to some extent Kilbarchan) produce coal
superior in maceral composition to any of the other coals used for the gene-

ration of electricity.

The mean maceral composition of the power station coals, including those

used for gasification are graphically illustrated in Figure 7.

5.4 COALS USED BY SASOL FOR GASIFICATION
Products from two collieries are being used for gasification purposes viz.
Sigma in the Orange Free State and Bosjesspruit in the Transvaal coalfield.
At present Bosjesspruit is producing from the No. 4 Seam only.
The following Table gives a comparison of the maceral composition of the
products prepared by the collieries.
TABLE 25
THE MACERAL COMPOSITION OF THE COALS USED FOR GASIFICATION
Ratio
. Vitrinite Exinite |Inertinite | Visible Reactives
Colliery .
Minerals
% % % % Inerts
Sigma 2355 2,4 5550 19,1 0,4:1
(V-m-m-'F-] 29;0 K] BB,D - D;S:ll
Bosjesspruit 26,2 4,9 60,4 8,5 35534
(Vemam.F.) 28,6 5,4 66,0 = 0558

The vitrinite contents of the products mined by the two collieires are very
similar but the main difference lies in the visible mineral matter content
where Sigma coal contains 103i% more visible minerals. On a visible mineral
matter free basis the coals are practically identical) the only difference

being in the exinite and inertinite contents making the Bosjesspruit pro-

-duct very slightly more reactive than that from Sigma.

The maceral composition of the products from both collieries are very simi-
lar to that of the coals used for power station fuel. For this reason they

have been included in Figure 7.
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SUMMARY AND CONCLUSIONS

One hundred-and-eighty-eight products prepared by 34 collieries in the
Transvaal, 6 in the Orange Free State and 15 in Natal were investigated.
Only 25% of the products contained over 50% vitrinite and 62% of them con-

tained vitrinite varying between 30% and 50%.

Examination of the ratios of reactive to inert constituents i.e. the bright
and dull components of the coal show that 39% of the samples had ratios of
1:1 and over. Fifty two per cent of the samples had ratios varying between
0,9 and 0,6. The highest ratio recorded was 4,0:1 for the No. 5 Seam duff
coal produced by Kriel colliery and the lowest ratio recorded was 0,3:1 for

New Springfield mixed smalls and Hlobane middlings.

This leaves the impression that South African coals are by nature predomi-
nantly dull in appearance. The impression is mainly created by the fact

that the majority of collieries discussed in the report are minipg the dull
coal seams and they are doing so by virtue of their great economic importance.

About 60% of the products analysed were derived from the dull coal seams.

Considering the seams that are being mined in the different coal districts,
the Witbank No. 5 contains the brightest coal followed in a descending order
of brightness according to the ratios of bright to dull components by the
coking coals from the Central Klip River Area, Paulpietersburg and Vryheid.
They have ratios varying between 3,4 - 1,7:1. Of the non-coking coals,

those from the Ermelo field alsc have a ratio of 1,7:1.

The Northern Klip River and Witbank No. 4 Seam coals are very similar in
maceral composition with nearly equal amounts of bright to inert consti-
tuents but with the bright components slightly dominating. The Witbank

No. 2 Seam, the Utrecht and Southern Klip River seams are very similar and
rather on the dull side having ratios of 0,8 - 0,7:1. The Orange Free State

coal seams consist of really dull coal with a ratio of 0,5:1.

It follows that the coal seams in South Africa are not as inert as they
are sometimes made out to be but it is quite correct to state that the bulk
of the coal produced in the country consists of the dull variety. However,
by European standards the coals are, with the exception of the bright coal
seams of Waterberg and Soutpansberg (which have to date not been mined],
considered to be rather on the dull side.
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The exinites showed very little variation in the products. In fact, 82%

of the products contained 6% and less exinite. The highest value recorded
was 12% for the No.’S Seam round coal produced by New Wakefield colliery
and the lowest value recorded was 0,8% for Newcastle-Platberg peas but
values of less than 1% are not uncommon for Natal coals. In general the
Natal coals contain considerably less exinhite than the Transvaal and Orange
Free State coals. The No. 5 Seam coals are the richest in exinite followed
by the Ermelo coals. The exinite content of the OFS coals is very similar

to that of the No. 2 Seam.

The mean maceral composition of the products prepared by the collieries in
the Republic of South Africa is graphically illustrated in Figure 8 on a

visible mineral matter free basis.

The diversity in petrographic composition is conspicuous and it is doubt-
ful whether any other country produces coals showing such great variations

in vitrinite and inertinite contents in the products prepared therefrom.
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6.0 SECTION 6 - THE MEAN MACERAL COMPOSITION OF THE COAL PRODUCTS

6.1 TABLE OF TRANSVAAL PRODUCTS

: Visible Gl

Colliery and Vitrinite Exinite |Inertinite Minerals Reactives No. of
Product ' samples
% % % % Inerts

ALBION
Cobbles LY Hnk 58,0 4,4 0,6:1 2
Nuts 32,1 4,8 ‘58,7 4,6 0,631 3
Peas 30,8 4,86 59,4 5,2 0,6:1 2
Duff 34,4 4,8 SN 7,3 0,6:1 3
Mean 32,3 5,0 5/ (5e) 5,4 0,6:1
Vom.m.f. 34,1 5 HE 60,6 = 0,7:1
ANGLO POWER KRIEL
Crushed coal 28,4 4,1 58,5 9,0 0,5:1 2
Vem.maFe 31,2 4,5 64,3 = 0,6:1
ARNOT
Crushed coal 230t 3,4 60,1 (SN2 0,4:1 3
Vem.m.f. 26,8 3,9 69,3 = 0,4:1
BANK
Cobbles 33,5 4,9 57,2 4,4 0,6:1 2
Nuts 36,4 4,6 56,2 2,8 0,7:1 2
Peas 36,6 5,0 54,8 3,6 0,7:1 2
Mixed Smalls 36,6 6,8 B3 3,4 0,8:1 2
Duff 34,5 3,4 5702 4,9 0,6:1 2
Low-ash 42,6 4,9 51,6 0,9 0,9:1 2
Middlings 29,5 6,4 60,3 3,8 0,6:1 2
Mean 35,7 59% 55,8 3,4 0,7:1
Vema.m.f. 37,0 593 S/, = 0,7:1
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6.1 TABLE OF TRANSVAAL PRODUCTS (Continued)

Ratio
Colliery and Vitrinite Exinite |Inertinite V%31ble Reactives | No. of
Product Minerals samples
% % % % Inerts

BELFAST
Cobbles 24,3 1,6 64,4 9,7 OREl 2
Nuts 33,3 2,0 50,9 13,2 0],E8T 2
Peas 30,5 4,3 58,6 6,6 0,5:1 2
Duff B % 2,8 50,8 &) 2 0,6:7 2
Mean 30,3 2,8 56,2 10,7 0,5:1
Vem.m.F. 33,9 3, 63,0 - 0,6:1
BLESBOK
Blend coking coal 63,5 8,3 25,8 2,4 2,5:1 3
Vemema.f. 65,1 8,5 26,4 = 2,8:1
BLINKPAN
Crushed coal 40,5 30 48,8 7,7 0,8:1 2
Vam.m.Tf. 43,9 S 52,8 = 0,9:1
BOSJESSPRUIT
Crushed coal 26.2 4,9 60, 4 8,5 0,5:1 2
Vem.m.f. 28,6 5,4 66,0 = 05504
DELMAS
Rounds 46,1 2,4 44,9 6,6 0,9:1 2
Cobbles 40,5 4,4 S ot 4,0 0,8:1 2
Large Nuts 41,4 4,6 49,1 4,9 0,9:1 2
Small Nuts 41,2 5,6 48,2 5,0 0,9:1 2
Peas 40,6 4,4 48,8 6,2 0,8:1 2
Mixed Smalls 36,6 5,5 49,0 8,9 0,7:1 2
Mean 41,1 4,5 48,5 5,9 0,8:1
Vemema.f. 43,7 p 51,5 - 0,9:1
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6.1 TABLE OF TRANSVAAL PRODUCTS (continued)

Visible Rty
Colliery and Vitrinite |Exinite | Inertinite . Reactives No. of
‘ Minerals
Product samples
% % % % Inerts

DOUGLAS
Cobbles 42,3 3,6 50,6 Sh 0,9:1 4
Nuts 39,2 2,4 51,5 6,9 784 2
Peas 36,7 Shal 54,3 5,9 15778 2
Duf+ 37815 3h3 55,4 %)) A77/04 2
Mean 38,9 3N 5350 5,0 0,7:1
V.m.maT. 40,9 3,2 55,9 = 0,8:1
EIKEBOOM
Rounds )il te) 6,5 53,8 7,8 0,6:1 2
Cobbles 29,6 5,8 57,9 6,7 0,5:1 2
Large Nuts 35,7 6,2 54,5 3,6 0,7:1 3
Small Nuts 34,9 4,8 56,9 3,4 0,7:1 2
Peas 29,9 5,1 61,3 3,7 0,6:1 2
Duff 29,6 SHE SERS 8,1 0,6:1 2
Mean ' 31,9 5,7 56,8 5,6 0,6:1
Vem.mefa 33,8 6,0 60,2 = 0,7:1
GREENSIDE
Cobbles 42,7 5,9 46,4 5,0 0,9:1 2
Nuts 44,3 3K 47 ,6 el 0,9:1 2
Peas SV o 4,2 54,1 4,4 0,7:1 2
Duff 37,9 =3A) 50,8 8,2 0,7:1 2
Low-ash 60,9 8,6 30,0 2,5 Zp16t 2
Middlings 30,7 Sh2 59,5 4,6 0,6:1 2
Mean 42,3 4,7 48,1 4,9 0,9:1
Vemamaf. 44,0 5,0 51,0 5,0 1,0:1
No. 5 Seam Blend
coal 65,0 6,9 25012 2,8 2861kl
V-m-m-'F. 8819 7;1 28;0 - 2;8:‘1
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6.1 TABLE OF TRANSVAAL PRODUCTS (Continued)
Ratio ‘
Colliery and Vitrinite [REsdndbe: (lInectandtetlil aos 2Le S [ERSEEEIVERN Rt s
_ Minerals samples
Product 3 o o o
% % % % Inerts
HAASFONTEIN
Low-ash 59,3 5,0 34,6 1,1 1,8:1 1
Middlings 35,9 6,2 48,2 9,7 0,7:1 1
Mean 47,8 5,6 41,4 5,4 1,1:1
V.m.m.f. 50,0 6,0 44,0 = 1] heiad
KOORNFONTEIN
Cobbles 51,5 5,B V2 sl 5,6 1,3:1 2
Nuts 49,1 4,4 42,9 ,0 1,2:1 2
Peas 49,2 0 42,4 4,8 1,1:1 3
Mixed Smalls 49,3 4,1 41,1 51,15 1528 2
Mean 49,9 4,4 40,9 4,8 AR 2
V-m-m-‘F. 52’4‘ 4)6 ‘43‘0 i 1,3:1
KRIEL
Rounds 65,8 8,1 2,053 4,8 & AmaY| 5
Cobbles 66,5 8,4 17,8 753 3,0:1 5
Large Nuts 64,3 9,2 20,2 6,3 2,8:1 2
Mixed Smalls 67,5 8.0 12,8 10,9 3,2:1 2
Duff 73,4 6,7 13,3 6,6 4,0:1 3
Mean 67,5 8RS 16,8 7,2 3,2:1
Vemem, . 72,7 9,2 18,1 = 4,531
LANDAU
Rounds 43,5 2)nm) 48,6 4,4 0,9:1 2
Nuts 37.4 1,9 55,4 5,3 0,6:1 2
Peas 41,2 3,1 51517 4,0 0,8:1 2
Duff 40,5 35l SHBID 4,9 0,8:1 2
Low-ash 54,9 5a&) 38,2 1,6 4,579 3
Middlings 26,6 6,1 62,5 4,8 0,5:1 2
Mean 40,6 Snle 51,3 4,3 0,8:1
Vem.m.f. 42,0 4,0 54,0 = 0,9:1
A7/ 8 ooa o
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6.1 TABLE OF TRANSVAAL PRODUCTS (continued)

Ratio

. Vitrinite Exinite Inertinite | Visible Reactives
Colliery and . No. of
Minerals
Product o . o o samples
% % % % Inerts

NAVIGATION (SACE)
Blend coking coal 66,5 5,1 23,7 4,7 2,5:1 3
Vem.m.f. 69,8 5,4 24,8 - 3,0:1
Middlings 20,9 8,1 5E)85) 7/ 55 0,4:1 2
Vaem.m. f. 22,6 8,7 68,7 - 0,5:1
NEW CLYDESDALE
Rounds - 30,6 2,8 63,8 250 D555k 2
Nuts 31,0 5,1 58,8 5,1 0,6:1 3
Mixed Smalls 36,7 S/ 555 4,1 0y7Hl 2
Mean 3zt 3,9 59,3 4,0 0,6:1
V-m-m-‘F- 34;2 4:1 8,137 = Dp8=1
NEW LARGO
Cobbles 29,7 3,6 54,5 12,2 0,5:1 2
Mixed Smalls 27,4 4,3 55,7 12,6 0,5:1 2
Mean 28,6 3,9 5504 12,4 0,5:1
Vem.m.f. 32,6 4,5 62,9 = (R ERY
NEW WAKEFIELD
Rounds 66,5 12,0 17,5 3,7:1 3
Cobbles 65,3 e, il 19,3 A S\ Roan| 3
Nuts 64,8 10,3 19,2 F 3,0:1 3
Duff 71,5 7 M5 14,9 6,1 3,8:1 3
Mean 67,1 10,2 7 3% 5,0 3,4:1
Vem.m.f. 70,7 10,7 18,6 = 4,4:1
OPTIMUM
Crushed coal 37,4 6,7 43,5 12,4 0,8:1 3
Vem.m. f. 42,7 7,6 49,7 - 1,0:1
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6.1 TABLE ON TRANSVAAL PRODUCTS (continued)
Vitrinite |Exinite |Inertinite|Visible i
Colliery and ok © =92 Reactives | No. of
Minerals
Product samples
% % % % Inerts
PHOENIX
Cobbles 45,2 4,9 44,6 SIS 1,0:1 2
Nuts 42,0 . 50,1 3,4 0,9:1 4
Peas 47,0 4,0 44,8 4,2 1,0:1 4
Duff 46,6 3, 44,8 5,1 1,0:1 3
Mean 45,2 4,2 46,1 4,5 1,0:1
V-m;m-'F- 47,3 4’,4 48;3 n 1;1:1
SOUTH WITBANK
Cobbles 47,8 4,4 40,8 6,9 1,%1:1 2
Nuts 42,5 4,0 46,6 6,9 0,9:1 3
Peas 42,4 5,6 46,2 5,8 0,9:1 2
Mixed Smalls 40,0 4,3 45,8 9,9 0,8:1 2
Duff 42,8 355 44,4 9,3 0,9:1 3
Mean 43,1 4,4 44,7 7,8 0,9:1
Vem.m.f. 45,7 4,8 48,5 - (e 415Y
SPITZKOP
Cobbles 50,7 4,1 38,4 6,8 1,2:1 2
Nuts 49,9 3,9 37,8 1,2:1 2
Peas 54,1 s 9 33,5 4,5 1,6:1 2
Mixed Smalls 52,1 6,4 37,8 306 1,4:1 2
Duff 49,6 ] & o/ 5,6 1,3:1 2
Mean 51R3 37050 5518 o
Vem.m.f. 54,5 N4 39,3 = i) S
SPRINGBOK NO. 2 SEAM
Cobbles 42,3 3,0 49,9 4,8 0,8:1 2
Nuts 38,3 3,0 SH L 5 0,7:1 2
Mixed Smalls 39,1 SR o2t Sl 0,8:1 2
Mean 39,9 &)/ 55 4,9 0,8:1
; Vemam. e 42,0 3,9 54,1 = 0,9:1
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6.1 TABLE OF TRANSVAAL PRODUCTS (continued)
Visibl Ratio
: Vitrinite | Exinite |Inertinite | r°*°“%® |Reactives |No. of
Colliery and Minerals 1
Product SEMESS
% % % % Inerts

SPRINGBOK NO. 5 SEAM
Blend coking coal 72,4 4,8 20,0 257 3,4:1 2
Vemem.f. 74,4 5,0 20,8 = 3,9:1
Gas coal 54,0 8,5 2iE)n &) 4,2 1,71 2
Vem.m.f. 56,4 8,9 34,7 & 1,9:1
SPRINGBOK -
HOPE SECTION
Blend coking coal 67,3 7,1 23,2 2,4 2,9:1 2
Vem.m.f. 68,9 7n& 23,8 ] 3,2:1
Gas coal 62,3 5,0 28,4 4,3 2,1:1 2
Vemam. . 65,1 51032 29,7 5 2,4:1
UsuTU
Crushed coal 50,5 8,2 35,7 5,6 1,431 2
V-m-m-‘F- 53;5 8'7 37;8 h 1;8:1
VAN DYKS DRIFT
Rounds 48,4 3,7 43,86 4,3 1,1:1 3
Nuts 30,9 0 & 59,6 4,0 0,6:1 2
Mixed Smalls 44,0 3,3 47,7 5,0 0,9:1 2
Low-ash 56,3 4,7 37,4 1,6 1,6:1 2
Middlings 30,6 6,7 58,1 4,6 0,6:1 5
Mean 42,1 4,7 43,3 3,9 0,9:1
VemameT. 43,8 4,9 543 = 1,0:1
WATERPAN
Cobbles 27 1 8,2 58,3 5,4 0,6:1 2
Nuts 33,8 2,8 58,7 4,7 0,6:1 2
Mixed Smalls 31,3 5,8 SRV 7,1 0,6:1 2
Duff 34,2 3h5 S50 7,3 0,6:1 3
Mean 31,6 5,4 56,9 6,1 0,6:1
Vama.m.f. Sie) 7/ 5o 60,5 = 0,7:1
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6.1 TABLE OF TRANSVAAL PRODUCTS (continued)

Visible G
Colliery and Vitrinite Exinite |Inertinite Reactives No. of
Minerals
Product samples
% % % % Inerts
WITBANK CONSOLIDATED
Cobbles © 49,4 8,2 36,0 6,4 1,4:1 2
Peas 45,7 5,0 43,2 6,1 90K 2
Mixed Smalls 48,5 SRS 37,8 8,4 1,2:1 3
Duff 47 ,1 6,0 41,7 5,2 oo 3
Mean 47 ,7 6,1 39,7 6,5 1,2:1
Vem.m.f. 51,0 6,5 42,5 - 1,4:1
TAVISTOCK
Rounds 46,1 S5kl 45,3 2,9 1,0:1 2
Nuts 35,7 4,1 56,1 4,1 0,7:1 2
Peas 43,7 20V 49,0 4,86 0,9:1 2
Duff 35519 350 49,06 H K 0,6:1 2
Mean 40,4 3,7 50,1 5,8 0,8:1
VemamaTa 42,9 3,9 53,2 = 0,9:1
TRANSVAAL NAVIGATION
Cobbles 34,9 4,8 57,6 2,7 0% 745 S
Nuts 30,7 6,4 59,1 3,8 0,6:1 3
Peas 34,6 5,1 55,1 4,4 0,7:1 3
Duff 34,0 Do 55,2 5,6 0,6:1 3
Mean 33,6 5,4 56,9 4,1 0,6:1
Vamem.f. S9510 55,16 59,4 = DFY/AE
TWEEFONTEIN
Cobbles 43,7 5,8 47,5 3,0 1,0:1 2
Nuts 45,2 4,7 46,5 3516 1,0:1 3
Peas 43,7 4,0 48,9 3,4 0,9:1 2
Duff 42,3 S 49,9 4,6 0,8:1 3
Mean 43,7 4,4 48,2 Sal/ 0,9:1
Vemam.f. 45,4 4,6 50,0 = 1,0:1
SUVAEE: Pk
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B.1 TABLE OF TRANSVAAL PRODUCTS (continued)

Visible B
Colliery and Vitrinite Exinite | Inertinite . Reactives |No. of
Product ISR samples
% % % % Inerts
UNION
Rounds 54,6 5,3 33,4 6,7 1,5:1 2
Nuts 52,0 5,5 35,4 7,1 1,411 2
Peas 5559 4,7 34,1 5,3 1,5:1 2
DufF 58,8 5,0 27,6 8,6 1,8:1 2
Mean 55,4 5,1 32,6 8,9 i HS0g!
Vem.m.f. 58,5 S5P5 35,0 - 1,9:1
WOLVEKRANS
Cobbles 36.8 54,0 5,8 0,7:1 2
Nuts 37,7 ’ 53,1 6,3 0,7:1 3
Peas 38,4 P 52,2 6,0 0,7:1 3
Duff 36,8 ’ 54,9 S0 0,7:1 3
Mean 37,4 3,3 SIS 5,8 0,7:1
V.m.m.f. 39,7 E 56,8 = 0,8:1
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6.2 TABLE OF ORANGE FREE STATE PRODUCTS

Ratio
Colliery and Vitrinite Exinite Inertinite | Visible Reactives | No. of
Product Minerals samples

% % % % Inerts
COALBROOK NO. 2
Mixed Smalls 24,6 2,5 58,0 13,9 0,4:1 3
Vemem.f. 28,6 2,9 68,5 - 0,5:1
COALBROOK NO. 3
Mixed Smalls 25,5 3,0 58,4 13,1 0,4:1 &
Vemam.f. 29,3 S5 67,2 = 0,5:1
BERTHA I
Cobble "A” 30,9 3,8 50,1 15,1 ) o530 2
Nuts’ 29,9 4,1 51,9 14,1 55K 3
Peas 2715 1y 54,2 16,8 0,4:1 2
Mixed Smalls 28,1 2,9 51,4 17,6 0,4:1
Mean 29,1 3,1 51,89 15,9 0,5:1
Vemem.f. 34,6 3017 61,7 = 0,6:1
BERTHA II
Large nuts - 2/l 2 6,4 51B3 155 15584 2
Peas 24,2 4,3 51,3 20,2 0,4:1 23
Mixed Smalls 29,8 5,8 56,6 7,8 0,6:1 2
Mean 27,1 D0 SEingl 14,3 0,5:1
V.m.m.f. 31,6 6,4 62,0 = 0,6:1
NEW SPRINGFIELD
Mixed Smalls 230 1,8 60,3 14,2 1) 5S4 2
V-m.m-‘F. 27,8 2;1 70;3 - 0;4:1
SIGMA
Crushed coal 23,5 254 55,0 19,1 0,4:1
V-m-m-'F- 29,0 3:0 68;0 - OJ5:1
VIERFONTEIN
Mixed Smalls 31,1 5,4 553 12,2 0,6:1 &)
V-m.m.‘F- 35;4 6;2 58;4 it 0.17:‘1
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6.3 TABLE OF NATAL PRODUCTS

53.

- Visible i
Colliery and Vitrinite | Exinite Inertinite . Reactives |No. of
Minerals
Product samples
% % % % Inerts

BALLENGEICH
Rounds 43,5 3,6 47,6 D) 0,9:1 2
Nuts 40,4 4,0 48,2 b 0,8:1 4
Peas 40,2 4,2 48,1 B 9)E8 3
Mixed Smalls 50,3 2,9 42,3 4,5 1,1:1 4
Du+fFf 41,2 2,6 50,7 555 0,8:1 &)
Weighted mean 44,8 3,4 46,3 5,4
Vem.m.f. 47,5 36 48,9 = 1,0:1
DUMBE
Coking coal 59,0 B,6 30,1 4,3 1,9:1 2
V-m.m-'F- 8137 8:9 31'4 - 2;2:1
DURBAN NAVIGATION
Coking coal 5503 3y 37,4 4,2 1,4:1 2
Vim.mafa 57,8 SRY2 39,0 = 1,6:1
HLOBANE
Rounds 37,8 1.3 58,9 2,0 0,6:1 2
Peas 41,7 1,6 53,8 2,8 0,8:1 3
Middlings 24,4 1,2 64,0 10,4 0,3:1 3
Mixed Smalls 45,9 2,8 48,3 3,2 0,9:1 2,
Coking coal 63,8 2,5 30,8 2,8 2,0:1 3
Welghted mean 513581 35,7 208 1,6:1
Vemem.f. 60,9 P 36,7 = 15703
INDUMENI
Coking coal 2ol 0,9 22,6 4,4 2,7:1 2
Vem.m.f. 75,4 1,0 23,6 = &
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8.3 TABLE OF NATAL PRODUCTS (continued)

Visibl Ratio
Colliery and Vitrinite | Exinite |Inertinite | ' o °>% | Reactives |No. of
_ Minerals
product samples
% % % % Inerts

INGAGANE
Rounds/Cobbles 38,9 2,7 54,8 3,6 0,7:1 2
Nuts 43,7 3,0 48,8 4,5 0,8:1 3
Peas 48,4 2,7 43,8 5,1 1,0:1 3
Mixed Smalls 55,1 2,5 35,0 7.4 1,4:1 &)
Duff 55,0 4,0 33,9 7,1 1,4:1 2
Weighted mean 48,1 43,4 5,8
V-m-m-'F- 50,9 8:2 45)9 - 1:2:1
KILBARCHAN
Mixed smalls 43,5 > 44,5 9,9 0,9:1 3

48,3 s 49,4 - 1,01
NATAL NAVIGATION
Rounds/Cobbles 50,8 0,9 44,7 . 1,1:1 3
Nuts 54,1 2,0 39,7 4,2 1,3:1 2
Peas 62,7 117 30,0 6,2 1,8:1 2
Duff 66,1 1,2 28,9 358 255 ek 4
Coking coal 63,8 s 29,9 5,1 1,921 2
Weighted mean 595518 1,2 33,4 585 1,611
V-mnm-'F- 83;4 ] 3513 h 1;8:1
NEWCASTLE-PLATBERG
Rounds 40,8 0.9 55,1 352 0,7:1 2
Nuts SERIS 9 58515 8,5 o151 3
Peas 31,9 0,8 58,6 8,7 0,5:1 2
Mixed smalls 38,1 i 51,9 8,9 0,6:1 3
Duff 34,6 il (0] 57,6 6,8 0,6:1 &)
Mean 3555 1,0 5613 a2 0,6:1
Vemam. f. 38,3 151 60,6 = 0,7:1
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8.3 TABLE OF NATAL PRODUCTS (continued)

Visibl Ratio
Colliery and Vitrinite Exinite | Inertinite %Sl ° Reactives |No. of
Minerals
Product samples
% % % % Inerts

STAR
Cobbles 56,6 2,3 34,2 6,9 1,4:1 2
Nuts 5Pkl b 33,1 11,9 52kl 2
Peas 48,8 ’ 3755 7,8 1,2:1 2
Duff 55,8 4,3 32,0 7,9 fniaikl 2
Mean 53,1 4,1 34,2 8,6 1,3:1
V-m-m.'F. 58;’] s 37;4 - 1;8:1
TENDEGA
Coking coal 59,2 4,8 SN 350 18 (10N 2
Vem.m. . 62,0 5,0 3350 = 2 (0]t
UMGALA
Rounds/Cobbles 32,1 4,5 60,8 2,6 ORI 2
Nuts 24,7 3,2 66,4 s 0,4:1 2
Peas 34,1 4,7 57,0 4,2 0,6:1 2
Mixed Smalls 41,86 4,3 50,0 . 0,8:1 3
Duff 35,9 3,8 54,4 5,8 0,7:1 3
Mean 3307 7 57,7 4,5 0,6:1
Vem.m.f. 35,2 3 60,5 = 0,7:1
UTRECHT
Nuts 42,7 0,9 49,3 7,1 0,8:1 3
Peas 48,5 1.1 44,9 5,5 1,1:1 3
Duff 61,6 1,0 33N 30V 1,731 2
Weighted mean 51,4 1,0 42,3 553 i Hi
Vemem.f. 54,3 ol 44,6 = 70 4
VRYHEID CORONATION
Coking coal 57,5 3,1 35,1 4,3 4PEEY 3
Vemamaf. 60,1 3,2 36,7 o 1,7:1
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6.3 TABLE OF NATAL PRODUCTS (continued)

Visible RS
Colliery and Vitrinite Exinite Inertinite ; Reactives [ No. of
Minerals
Product samples
% % % % Inerts
ZIMBUTU
Rounds 38,0 6,3 52,3 3,4 0,8:1 3
Nuts 37,6 Shio 55,0 0,7:1 3
Peas 40,1 4,0 24 [ (0] 4,9 0,8:1 3
Mixed smalls 39,7 ST 49,4 R 0,8:1 4
Duff 43,0 2,9 46,2 7,9 0,8:1 4
Mean 39,7 4,4 50,9 5,0 0,8:1
V-m-m-‘F. 4’],7 4;6 53;7 - U;9=1







