Minin
&Mln'e a

Processing

Open pit mining is used to excavate iron ore that is close
to the surface. The topsoil is removed and the ore is
loosened by drilling and blasting. Haulage trucks move
the ore to stockpiles. From there a conveyor belt system
transports the ore to the crushers at the processing plant.

Surface mining

The ore undergoes a
series of crushing steps
to reduce the particle
size.
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Washing and
screening

Iron ore is separated into
the different grades using
cyclones and drum
separators.
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carbon dioxide forms

Coke (carbon) is reduced:

2C + 0, —> 2CO

CO reacts with iron ore to form iron:
3CO + F6203% 2Fe + 3C02

Flux (limestone) is added to remove
impurities from the molten iron to form
slag: By
. CaCO; — Ca0 + CO,

CaO + SiO, —> CaSiO; (slag)

Molten slag floats on top of the molten

. [ [
ITrl(*)nre].blast furnace produces pig iron Plg Iron SIag

that is sent to steel manufacturers.

Hot blast
from Cowper
stoves

Tapping of
molten pig iron

Road construction

Steel A |
. G A / concrete
manufacturing | e -, manufacture

Source: Kumba Iron Ore, www.kumba.co.za
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Drilling and

blasting

The phosphate mining process at Foskor receives
phosphate rock from two sources: The Foskor open-pit
mine and the Palabora Mining Company

Mining Company
(PMO)
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tertiary crushers

Ore from PMC undergoes copper flotation to remove
copper and magnetic separation to remove magnetite
(iron) ore prior to phosphate flotation.

Phosphate
Flotation

concentrate

processing plant

Add sulfuric acid to make super- . .
phosphate (mixture of calcium Add phosphoric acid to make

phosphate and calcium sulfate) triple-super-phosphate
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South African gold mines are deep level mines Ore is hoisted from the lowest
underground level of the mine in skips

reaching depths of over three kilometres. Miners go g
underground in shaft cages and then walk or take u nder rou nd and then transported to the surface by

trains to the work face. mining rail hoppers or conveyor belts.

The ore
undergoes a
series of crushing

and milling steps

Cl'“Shing & to reduce its size

for further

milli“g processing.

Gold is leached from the slurry by means
of dilute cyanide solution. Gold has a

.
)
Lea?h I n°g . high affinity for cyanide solution. The
cyanidation following reaction oceurs:
process 4Au + 8NaCN + Oz + 2H20 - 4NaAu(CN)2 + 4NaOH

[, S
Gangue
R , e rock goes
e ;A- > '=‘ — == : to the

2 o removing goid
from solution

Carbon is used to adsorb gold
from the solution. This is called
the ‘carbon-in-pulp’ process and
involves three phases:

Unwanted rock (gangue) is
filtered out and zinc dust is
added to precipitate the

gold. Zinc displaces gold in - Adsorption, where dissolved

a redox reaction. Impurities gold is loaded onto aerated
such as silver, platinum, carbon

L ® ® ® ® ®

S?SSS{{J?Q%L?{” zinc also preCI pltatlon WI n n I ng - Elution, where gold is removed
from.garbolntby an alkaline
cyanide solution

- Electrowinning, where gold is

/n + 2NaAu(CN)2 = 2Au + Zn(CN)2 + 2NaCN removed & deposited on

steel cathodes

The gold is smelted in an electric furnace to produce
gold bars of 99 % purity.

Recovery:
smelung

_ Flux is added and the gold is melted in a furnace to

separate the gold from the impurities. The flux will

( J
Reﬁn I ng oxidise the impurities, which will float on top of the

molten gold and can be removed. Gold of 99,99%
purity is produced.

Source: Chamber of Mines, www.bullion.org.za
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Bord-and-pillar method
(65% recovery)

AIJIJ"‘JJJ ‘ Rib-pillar method

Opencast mining is used to excavate
shallow-lying coal seams. These seams are
drilled and blasted prior to excavation.
Shovels load the coal onto haul trucks, which
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. o I (90% recovery)
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(90% recovery)

Primary crushing takes place while
the coal is still underground.

Conveyor belts then transport the
coal to the secondary and tertiary
crushers at the processing plant.

The coal arrives at the coal

_ washing plant by means of a series

jo-LJ.' ]].l ]J of conveyor belts.

The coal is separated into different
sizes, called grades.

Separgtion.and
classification

The coal
is dried,
ready for
transport.

Local market Export market
(75%) (25%)
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Use generation THAUStHE: ndustriess
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Source: Barlow Jonker

Source: Anglo Coal video 2008; Powering South Africa the Anglo Coal way.
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