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Mercury-Free
Extraction Process



The majority of small and medium Artisinal 
Miners world-wide use inefficient methods 
to extract gold from concetrates. The methods 
include the use of mercury. These 
concentrates are produced, in the case of 
subsistence and artisanal miners, with 
hand-held gold pans. The gold/mercury 
amalgam is heated to drive off mercury 
vapour while leaving behind an impure gold 
alloy.

Each time that the gold/mercury amalgam 
is heated in an open dish to recover the 
gold, 10% or more of the mercury is lost to 
the environment. In some cases all the 
mercury is allowed to enter the environment 
as a vapour.

Artisinal Small Scale Miners panning gold

Artisinal Small Scale Miner grinding gold

Artisinal Small Scale Miners being trained 
on the Igoli process

A group of Chile professionals witnessing 
the iGOli process leach

Sample of Gold extracted with iGoli 
Process

Igoli plant

The artisanal miners breathe in the
mercury vapour which is hazardous to their 
health. 

Mercury also lands up on the ground and 
in streams nearby. Animals and fish absorb 
the mercury and this in turn is passed on 
to the humans who eat
animal meat.

Once mercury is in the body it remains
there, and when there is a build up of
mercury in a person’s body, it may even
cause death.

Mintek, South Africa’s Science Council for 
Minerals and Metallurgical Technologies, 
through its Small Scale Mining and 
Beneficiation Division developed a technology 
to alleviate this problem. 

This technology process is called 
This process was developed to make gold 
extraction more efficient and environmentally 
responsible.

                is a simple, safe, and highly 
effective method of gold extraction that 
produces an extremely pure product. It 
consists of leaching the gold concentrate 
with dilute hydrochloric acid and bleach. 
After the solids are filtered, the gold is 
precipitated out with sodium metabisulphate.

The                  method has been applied 
by some South African artisanal miners, 
and has now been incorporated in a small 
plant suitable for groups of artisanal miners 
or very small commercial operators. Plants 
have been set up in Gauteng and 
Tanzania.

The technology has been demonstrated to 
small-scale miners in Mozambique, Peru, 
and to government officials from Tanzania 
and Chile. The intellectual property is freely 
passed on because we feel that the removal 
of mercury from artisanal mining worldwide 
is important to the health of our earth.

The main objectives of the                     
project are to:

• Reduce mercury pollution caused by
 artisanal miners
• Introduce cleaner technology for gold
 extraction and train miners; and, 
• Encourage miners to band together to  
 form more economic units and to  
 rehabilitate mined-out areas

The benefits of using the process:

• The process produces very pure gold  
 up to 99% which can be easily valued  
 and sold
• All gases released from the process  
 can be minimised or controlled

• Most of the residue that is to be   
 discarded contains a very high   
 percentage of silica which is   
 environmentally friendly
• The liquid effluent is neutralised and
• There is a high recovery of gold

It is recommended that a sample of about 
2kg of a concentrate with grade higher than 
1000g/t be submitted to Mintek for testing. 

Based on the results of the tests, Mintek 
will give the small-scale operator a quote 
to build a basic plant. Drawings can also 
be supplied so that the small-scale miner 
can build his own plant.
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