TYPE, DISTRIBUTION AND USE OF COAL IN
SOUTH AFRICA

)‘:“..‘ :

R R Y R

g . P
mineral resources E}JlB

> e
U Verarl Roscurces Council for Geoscionco
T REPUBLIC OF SOUTH AFRICA Applied Geosclence Solutions.

35th |GC GIFT Workshop, 28 August 2016



WHAT IS COAL

e Sedimentary rock

* Heterogeneous and carbonaceous fossil fuel/material

organic and inorganic 70% carbon content,
30% oxygen and hydrogen




FORMATION OF SOUTHERN HEMISPHERE COAL
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COAL FORMATION




COAL FORMATION
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ORIGIN OF MINERAL MATTER IN COAL
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BASIC COAL QUALITY ASSESSMENT: TYPE, GRADE

.4\ AND RANK

BENEFICIAfION PROPERTIES

CHEMICAL PROPERTIES

* Particle size distribution
« Grindability I * Ash * Calorific Value
e Float sink * Volatile Matter < Fixed & Total
e Hard Grove Index * Moisture Carbon
e Sulphur

SWELLING PROPERTIES

e Swelling Index
e Ash fusion Temrrram COAL ‘

COAL PETROGRAPHY

e Vitrinite reflectance
PHYSICAL PROPERTIES * Maceral analysis
* Surface Area
* Porosity

MINERAL MATTER
* X-Ray Diffractometer
* X-Ray Fluorescence Spectroscopy




COAL TYPE

—

CARBON CONTENT CALORIFIC VALUE
COAL TYPE MOISTURE CONTENT (%) (%) (MJika)
Peat 50%
Lignite 35% 25-35% §5-21
Sub-bituminous 10% 35-45% 19-26
Bituminous B-10% 45-85% 23-33
Anthracite 0-5% BE-95% 32-35

lignite sub-bituminous bituminous anthracite
coal coal coal coal
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Typical coal found in South African Coalfield



VARIATION OF COAL PARAMETERS WITH RANK




COAL TYPE BY USE

COAL

CARBON/ENERGY CONTENT HIGH

HIGH MOISTURE CONTENT

LOW RANK COALS HARD COAL
48% 52%

I_I_I I I I

LIGNITE SUB-BITUMINOUS BITUMINOUS ANTHRACITE
20% 28% 51% ~1%

—

THERMAL METALLURGICAL
Steam coal Coking coal

% of World Reserves

USES Largely power Power generation Manufacture Domestic/
generation Cement manufacture of iron and industrial
Industrial uses steel including

smokeless fuel



COAL DISTRIBUTION IN SOUTH AFRICA

e move wove
Coalfields in South Africa
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South African
Coalfields
1 |Witbank
2 |Highveld
3 [Ermelo
4 |Free state
5 [Vereeniging-Sasolburg
6 |South Rand
7 [Klip River
8 |Utrecht
9 |Vryheid
10 |Nongoma
11 |Somkhele
s 12 [Kangwane oo
13 |Springbok Flats
14 |Waterberg
15 |Soutpansberg
16 |Limpopo (Tuli)
17 [Molteno

Simplified Geology(Lithology)

Alkaline complexes - Dwyka and Ecca Groups
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VARIATIONS OF MAJOR COAL SEAMS IN SOUTH
AFRICA
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Fig. 5 - Tentative correlation of depositional sequences in the major coal fields within the main basin
fafter A.B. Cadle, quoted by Snyman and Barclay 1989).




VALUE CHAIN OF COAL IN SOUTH AFRICA

Regional Context
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SOUTH AFRICAN COAL PRODUCERS
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WHAT HAPPENS AFTER MINING

Local use Export
- Stocks 25.0Mt 78.7Mt
L 11.9Mt 0 T
Washing | _—
209.4Mt
A
69.8Mt 11.9Mt 35.0Mt
4 ~l' V.
Discards Synfuels Electricity
m 74.8Mt 42.9Mt 93.2Mt
5.0 Mt 31.0Mt 93.2Mt
v
Screening

124.2




QUALITY OF COAL CONSUMPTION BY INDUSTRIES

3

CONSUMPTION oy GROSS MOISTURE ASH VOLATILE FIXED TOTAL
SECTORS COAL TYPE [(MJikg} Ccv CONTENT | CONTENT | MATTER | CARBON | SULPHUR
(M.Nkg) (%) (%) { %) (%) (%)

Power Stations Blituminous 20.71 2063 3.7 20.10 250 4270 0.87
Petrochemical Blituminous 21.24 2125 4 B0 25.80 2.3 4710 0.87
Metaliurgical Indusiries A!1thr.3-:1e 32 gﬁ 2188 2.4 7.70 5.50 E-‘: 50 0.74
Bituminours 2876 2868 2.50 10.70 2160 .20 0.81
Domestic (Small industries | Anthracite 28.40 2831 250 15.20 7.00 75.20 0.88
and households) Bituminous 27.32 27.24 3.10 14.20 2680 53.10 0.72
Anthracite 082 082 2.3 11.00 7.00 7870 1.06

Metalurngical
Expaorts Bibum "3.5 3104 2088 280 T.50 2170 5820 0.57
Steam Bituminous 27 71 2783 3.00 13.30 2560 5710 0.61

"All figures quoted in an ar-dry basis




COAL EXPORTS MARKET
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SA Export coal exports by destination

M Other

M Asia/Middle East

M Europe

2013 24% 71%

2009 38% 58%

2005 79% 14%

2000 71% 22%

Taken from Chamber of Mines, 2014 estimates



COAL USE IN SOUTH AFRICA
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Merchants &

Metallurgical _ residential 2%

3%
Industries 5%

Applied Geoscience Solutions

Taken from Mintek reports, 2007 FIGURES



COAL USAGE: 2014 FIGURES

1% 1%1% 0%
2% T

FIGURES TAKEN FROM XMP CONSULTING

* Electricity

® Synfuels

® Merchants and domestic
® Industries

® Steel

= Chemical

® Metallurgical

m Cement

® Brick & Tiles

W Agriculture




EXPORT TERMINALS




COAL TO ELECTRICITY

Coal converted into electricity

£ R
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Electricity
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COAL TO LIQUID PROCESS

Shift Synthesis Gas
Particulate Gas J
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METALLURGICAL USE
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Sinter burden Batching & Weighing
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COAL POWER STATIONS IN SOUTH AFRICA
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COAL STRUCTRAL CONVERSION PROCESS

Tar from Primary Pyrolysis
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COAL CHAR TO GRAPHITE
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THANK YOU




