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UNDERGROUND  
MINE

ORE STOCKPILE

Provides access from the surface to 

the deposit through underground 

workings, which are used to 

transport mined ore, people, etc.

MINING OVERVIEW

STRIPPING DEVELOPMENT WORKINGS STOPING ROCK MASS REMOVAL

Rock blasting  

OPEN-PIT 
MINE

ORE BODY

Profitability of 
open-pit mining

The deposit is divided into 

separate sections, including 

mining levels, blocks, sublevels, 

stoops, etc.

Includes three major production 

operations:

■■ ore breaking – separation of 

ore from the rock;

■■ delivery of broken ore  from 

the mine face to the haulage 

level;

■■ maintenance of the excavated 

area.

Open-pit mining: excavators load 

crushed rock and ore into dump 

trucks. Rock is transported to 

the waste dumps, whereas ore is 

delivered to the concentrator.

Underground mining: ore is 

removed by load-haul dumpers 

and delivered to the surface 

by conveyor, railway and motor 

vehicles, or through skip shafts.

To the concentrators

1
An

nu
al

 R
ep

or
t 

20
15

   
 \

   
 M

M
C 

N
or

ils
k 

N
ic

ke
l  



Granulated ore material is separated by 

particle size

Crushed ore is ground in mills providing a 

water solution (pulp)

Crushed ore is separated by size as a result of 

different settling rates of the moving pulp

Specific mineral particles suspended within 

the pulp attach to air bubbles, which leads to 

their separation

Partial concentrate dehydration

ORE CONCENTRATION

GRINDING

FLOTATION

SCREENING

SIZING

THICKENING

Tailings to be transported to 
tailings pits

Concentrates to be used in 
metal production

Ore pieces are squeezed and broken 

between the two surfaces of crushing 

machines
CRUSHING
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NICKEL PRODUCTION OVERVIEW

Nickel concentrate delivered 

from the concentrator
THICKENING

AGGLOMERATIONFILTRATION

FLASH SMELTER

BASIC OXYGEN FURNACE

CONCENTRATE DRYING

SLAG CLEANING FURNACE

ORE-THERMAL FURNACE

Partial concentrate dehydration

The process of reducing the 

pulp's moisture level by forcing it 

through a porous medium

A method for forming relatively 

large porous blocks by roasting 

fine or powder ore

Smelting occurs due to the heat 

released from passing electrical 

current through melted slag

Removal of moisture from 

concentrates (to a moisture level 

below 9%)

Re-extraction of metals from 

metallurgical furnace slag to 

produce dump slag and matte for 

further conversion

Smelting is achieved by mixing  finely 

ground feedstock with a gaseous 

oxidiser, which holds melted metal 

particles suspended. The heat from 

oxidation reactions is actively used in 

the process

Oxidation and removal of slag iron 

and other contaminants

Granulated slag is used to 

fill underground workings

Granulated slag is used to 

fill underground workings

SL
AG

MATTE

M
ATTE

MATTE
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CASTING MOULD

CRUSHING

GRINDING

FLOTATION WAREHOUSE

High-grade matte is cast into the 

moulds and cooled

FLUIDISED BED FURNACE

Oxidising concentrate roasting with 

conversion of metals from sulphides 

into oxidised powder

ANODE ELECTRIC FURNACE

Smelting of the fluidised bed 

furnace product to produce crude 

nickel anodes

CASTING WHEEL

Casting of anode metal to the moulds 

to produce nickel or copper anodes

Specific mineral particles 

suspended within the pulp attach 

to air bubbles, which leads to their 

separation

ELECTROLYSIS BATHS

Electrochemical oxidation at the 

electrolyte-immersed electrodes 

driven by the electric current 

coming from an external source

Sludge to be used in precious 
metals production

Iron-cobalt alloy to be used 
in cobalt production

Copper 
concentrate 
to be used 
in copper 
production
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MELTED NI
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COPPER PRODUCTION OVERVIEW

Sludge to be used in precious 
metals production

Nickel slag to be used in nickel 
production

Removal of moisture from concentrates 

(to a moisture level below 9%)

The process of reducing the pulp's 

moisture level by forcing it through a 

porous medium

 Partial concentrate dehydration  

Uses the feedstock energy without any 

external power sources

Energy required for smelting is released 

from oxidising sulphides contained in 

the feedstock in an oxygen-enriched 

environment

Oxidation and removal of slag iron and 

other contaminants

Removal of nickel, oxygen and sulphur 

from crude copper

Casting of anode metal to the moulds 

to produce copper anodes

Electrochemical oxidation at the 

electrolyte-immersed electrodes 

driven by the electric current coming 

from an external source

CONCENTRATE DRYING

VANYUKOV FURNACE

ANODE FURNACE

FILTRATION

BASIC OXYGEN FURNACE

CASTING WHEEL

ELECTROLYSIS

WAREHOUSE

MATTE MATTE

THICKENING

CRUDE 

COPPER

COPPER 

ANODES

COPPER  

CATHODES

Slag
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