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Concentration
Pulp (finely
ground ore mixed
with water)
Crushing Flotation

Pieces of ore are crushed and
ground in crushers

Milling

Crushed ore is ground
in mills with water

Mineral separation

by selective attachment
of mineral particles to air
bubbles. Hydrophobic
mineral particles rise
with air bubbles, while
hydrophilic one remain
in the slurry

Concentrate
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Tailings
transported via
a slurry pipeline
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Smelting

&) Thickening

Partial dewatering

of concentrate to achieve
a moisture content

of 40%—50%
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Nickel cathodes

Copper )
q Cobalt solutions
production
chain
Stages of Crushing, 49 Cobalt concentrate,
milling cobalt cathodes

the nickel
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Converter matte separation section
(Kola site) Nickel tankhouse (Kola site)
Leach-electrowin process Cobalt section (Kola site)
Electrowinning process
Nickel tube furnace
Matte Converter [PETRLE j Chlorine leaching
e residuals

Oxidation and removal of

iron and other undesirable Procioninatan 0 0

impurities into slag concentrates Precious metals

Nickel ™
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products for
. © sale
Flash smelting furnace
. . Matte Converter

(Norilsk site) slag “ 0
Smelting of raw materials to Roasl:!ng a;dlEAi Chemical anfi metallurgical Refineries
a molten state through internal smelting (Kola site) shop (Kola site) ) . .
oxidation processes, separating Redox roasting and Electrowinning process Toll processing by third-party refineries
gangue and iron into slag and EAF smelting

producing matte

Sl . Nickel cathodes for sale
ag Concentration Y,

Granulated
waste slag
Process gas Nickel pellets Nickel carbonyl pellets and powder /
Slag-cleaning furnace >
:;?dd::rtlsoanl:f sulphuric Enhanced recovery of
metals from slag Backfilling of mine

Carbonyl nickel section

Ki
workings (Kola site)
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Stages of
the copper
production
chain
Copper cathodes

Electrolvsi Finished
ectrolysis products for
Dissolution in electrolyte sale

and deposition of pure

S, Y —o S metal on cathodes. Precious

metal impurities insoluble in 0

Matte Eéi;:gr acri’gg:sr the electrolyte fall to the bottom
of the electrowinning cell in
the form of sludge
Vanyukov furnace Converter Anode furnace
Smelting of raw materials Oxidation and removal of Removal of impurities
to a molten state through iron and other undesirable into slag Sludge Selenium
internal oxidation impurities into slag
processes, separating
gangue and iron into slag
and producing matte
Precious metal Precious
concentrates metals
Process gas a j
Metallurgical shop Refineries
0 o (LB Toll processing by third-party
Waste Production of Processing of sludges and refineries
slag commercial sulphur semi-products with high

and sulphuric acid precious metal content

for operational
needs



