
STEP 1: Raw ore treatment

STEP 2: Sulphide mineral pyrite pre-treatment

The ore brought from underground is blended, crushed and fed into the plant in order to 
start the process of extracting the gold.

The gold mined at Fosterville is found as both very small nuggets, known as gravity gold, and as microscopic particles 
dispersed in sulphide mineral pyrite (also known as fool’s gold). The gravity gold is recovered in a centrifuge-like 

machine (– see Step 1) – while the sulphide mineral pyrite undergoes a complex gold extraction process.

BIOX®

The BIOX® process uses 
microbial organisms to oxidise 
the sulphide minerals. This 
creates a porous residue from 
which the gold can be more 
easily recovered in later stages.

The sulphuric acid is neutralised with
limestone which produces a stable 
solid called neutralisation tailings.

The BIOX® process
generates sulphuric 
acid as the sulphide 
minerals are oxidised. 
This is washed from 
the oxidised sulphides 
in the counter-current
decantation circuit.
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HYDROCYCLONE
The hydrocyclone
removes oversized 
ore particles which are
returned to the SAG 
mill for further grinding. 
The ore with the correct
granularity, proceeds 
to the flotation tank.

Chemicals are added which stick to the sulphide particles causing 
them to attach to air bubbles and float to the surface as a froth 
which contains the gold bearing sulphide mineral pyrite.

The concentrated froth is thickened 
by removing the water.

The ore is ground 
into a powder 
using steel balls.

A grooved bowl that spins rapidly and
traps gravity gold particles in the grooves.
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Material not collected by the Knelson Concentrator 
is returned to the Hydrocyclone for further separation.
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Oxidised and washed
sulphide mineral pyrite
ore from STEP 2

The carbon is washed
with acid to remove any
calcium mineral build-up

The gold is leached into 
a solution by adding
cyanide. The dissolved
gold is then soaked up
using activated carbon.

The gold is stripped from the carbon
back into a high concentration
solution using a solvent.

The gold is recovered from the solution by 
means of a electrolytic chemical reaction.

After electrowinning, the now 
barren solution is reheated and 
recycled back to the elution 
column to recover more 
gold from the carbon.
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Treated water then 
goes to the Reverse 
Osmosis plant which 
removes any residual 
contaminants using 
pressure to force water 
molecules through a 
semi-permeable membrane.

Flocculation involves the addition of a flocculant that causes the particles to
stick together, so that they can be filtered out of the water.

A multimedia filter is
used to reduce the
level of suspended
solids such as silt,
clay, grit, organic
matter, algae and
other microorganisms.

The DeSALx® process is used to treat 
water that is contaminated with 
calcium ions, sulphates and sulphites.

Wastewater treatment

STEP 3: Leaching, absorption, elution and electrowinning
The oxidised and washed sulphide mineral pyrite ore now undergoes a chemical process to extract the gold.

Large volumes of water are produced from underground as mining progresses. This water contains 
dissolved metals that interfere with the BIOX® process. To be able treat mine water effectively there needs 

to be a combination of chemical and mechanical filtration.


