
Gallium is one of the world’s most 
sought-after critical minerals for rapidly 
advancing modern technologies. 

It is critical in the production of 
semiconductors and LEDs and 
used in advanced electronics, 
telecommunications, green energy, 
and defence technologies, just to 
list a few applications. This means 
it is needed for your smartphone, 
Bluetooth, AI tools, and solar panels.

And its unique properties mean 
other applications are being explored 
including the next generation in 
batteries, medical treatments and 
hydrogen production.

Gallium metal has low toxicity and is 
often used as a safer alternative to 
mercury. It is corrosive to other metals.

Gallium is listed as a critical mineral in 
Australia, the United States and Japan.

Gallium project 

A gallium critical mineral project will be co-located at Alcoa’s Wagerup Alumina 
Refinery, 120km south-east of Perth in Western Australia following a final investment 
decision by the Company and its government and industry partners in Australia, 
Japan and the United States.
Alcoa will construct and operate the gallium processing plant alongside the Company’s existing refinery, extracting 
further value from the bauxite already mined and refined to produce alumina, the feedstock for aluminium. No 
additional bauxite mining will be required to supply the gallium plant.

Through this project, Alcoa will apply its mineral processing experience to establish a new source for this critical 
mineral, shoring up global supplies and underscoring the importance of the Company’s Western Australian operations.

About 200 construction and 20 direct operational jobs are expected to be created.

 
Gallium is classified as a  
critical mineral given the 
vital role it plays in modern 
technology manufacturing.

Global production is currently 
concentrated heightening interest 
in alternative supply chains.
Gallium occurs in bauxite and 
can be recovered as an extension 
of the alumina refining process, 
which Alcoa conducts in  
Western Australia.
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ENVIRONMENT AND PUBLIC HEALTH
The WA Department of Water and Environmental Regulation has granted a Works Approval for construction and operation of the 
gallium plant. This process investigates and regulates potential public health and environmental impacts.

EMISSIONS
Wagerup’s overall air emissions profile 
will not change with water vapor, 
hydrogen and oxygen to be emitted.

Dust is not anticipated to be an issue 
given there will be no significant clearing 
during construction and no dry processing 
during operations.

Wagerup’s overall noise profile will not 
change, with processing equipment 
enclosed in a large shed.

CLEARING
There will be no major impact on remnant 
native vegetation with the plant to be built 
on cleared land and no additional bauxite 
mining needed to feed the gallium plant.

POWER AND WATER
Freshwater use will be minimised via 
reuse and a water treatment plant. Energy 
needs will be met by Wagerup’s on-site 
power station with emergency supplies 
sourced from the state grid.

WASTE
All waste will be disposed of at suitably 
licensed off-site facilities. There will be no 
material change to the bauxite residue 
stored at Wagerup refinery.

TRANSPORTATION
Gallium will be packed in sealed 
containers and transported from site by 
suitably licensed transport companies 
before being on sent via appropriate  
ports to project partners.

About the gallium plant
The gallium plant will be located on about 3 hectares of already cleared land in the south-eastern corner of the Wagerup Alumina 
Refinery footprint. When compared to the existing refinery, it will be a relatively small plant occupying less than 2 per cent of the 
overall refinery footprint and will process and return about 10 per cent of its liquor stream. 

The plant will be built in a phased manner and in an enclosed shed. It will be connected to the existing refinery with process liquor 
pumped to and from it. Ion Exchange technology will be used to extract the gallium from the refinery’s process liquor. Ion Exchange is 
considered a safer, cleaner and more efficient process than some other gallium extraction methods.

To extract alumina from bauxite,  
the first stage in making aluminium, 
the Bayer Process is used. 
•	 Recirculating liquor dissolves  

alumina from the bauxite
•	 The alumina is precipitated and dried
•	 The liquor is sent back to the start  

of the process 

Gallium is also dissolved from  
bauxite when leaching alumina and 
recovered using Ion Exchange.
•	 A liquor stream is pumped from the 

alumina refinery to the gallium plant
•	 The gallium is adsorbed out of the  

liquor onto ion exchange resin
•	 The liquor is pumped back to the  

alumina refinery for reuse
•	 The gallium is washed off the ion 

exchange resin and purified
•	 Electrolysis is used to precipitate  

the gallium from the solution 

Bauxite is a mixture of different minerals. It is the primary 
source of aluminium and also contains gallium.

CLARIFICATION CALCINATION

Spent 
liquor for 

re-use

PRECIPITATION ALUMINAMILLING DIGESTION

BAUXITE Alumina production – Bayer Process

ELECTROLYSIS GALLIUMION 
EXCHANGE PURIFICATION

Gallium production – Ion Exchange 
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