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Acanthite: Ag,S Covellite: CuS
Chalcocite: Cu,S Cinnabar: HgS
Bornite: CusFeS, Realgar: AsS
Galena: PbS Orpiment: As,S;
Sphalerite: ZnS Stibnite: Sb,S;
Chalcopyrite: CuFeS, Pyrite: FeS,
Pyrrhotite: Fe, S Marcasite: FeS,
Millerite: NiS Molybdenite: MoS,

Pentlandite: (Fe,Ni)ySq
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MS+C=M+ CS
2MS + C =2M + CS,
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MS + CaO + C =CaS + CO+ M
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MS + 0, =M + SO,
(Ni, Cu) 5,555 o5l gl
:(°3"> C/JL>

MS + O, = MO + S/S0O,
(Fe,Zn,Pb) 8 oLl galanuST
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CuS, Cu,S / FeS, / CuFeS, / NiS, Ni,S, ,.....

Chalcopyrite (also known as copper pyrites) and similar sulphide ores are
the commonest ores of copper. The ores typically contain low percentages
of copper and have to be concentrated by, for example, froth flotation

before refining.
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2CuFeS, 130, —2Fe0  12CuS 1250,

It 1s heated to between 500°C and 700°C in atr.
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The calcine 1s heated to over 1200°C with fluxes such as silica and limestone.
The calcine melts and reacts with the fluxes. Some impurities form a slag (such

as Fe0.Si0,), which floats on the surface of the liquid and is easily removed.
For example:

FeO(s) + S10,(s)— FeO.S10, (slag)

The liquid left i1s a mixture of copper sulfides and iron sulfides. It is called a
matte.




(Converting) cs9 35 © 95 Y 4> w0
Jol al> e
CuFeS+ 10, = CuS+FeO

2FeS+30, — 2FeO + 280,

waemmesant  2FeS  +30, +Si0,,, — 2Fe0.Si0, +2S0

M 2(1)

Fluxes and
coolants

2(g)

Water-cooled fume
collection hood

Movable
secal

Water-cooled
lance

r:gé d.l.>).o

Taphole

CuS+0, - Cu+S0,

Cuzs(l) + Oz(g) - 2Cu(1)

Refractory
lining

+S0,

Pouring
position of
converter 4

Molten metal

Steel shell

LD-converter



Electrorefining
* The copper is refined by electrolysis.

* The anodes cast from processed blister copper are placed into an aqueous
solution of 3-4% copper sulfate and 10-16% sulfuric acid.

* (Cathodes are thin rolled sheets of highly pure copper.

» At the anode, copper and less noble metals dissolve.

* At the anode: Cu — Cu* () +2e”

* At the cathode: Cu** ) +2¢” — Cu,
i
+ —
Anode — impure ——{—= ~—+— Cathode — pure
copper \ ) copper
N\

CuS0,,,, — the elecirolyte
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Temperature (°C)
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Temperature(°C)
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