
An increased interest in atomically thin materials among 
scientists, such as graphene, has been the catalyst for 
the establishment of the first innovative materials 
collaborative research centre in the Southern Hemisphere 
at Melbourne’s Monash University.

Because of their unique potential for industrial 
applications, scientists are eager to explore and further 
understand atomically thin materials and their use in 
solving some worldly issues surrounding energy and water.

The Monash Centre for Atomically Thin Materials 
(MCATM) is a joint initiative between Monash Science and 
Engineering and aims to bring together expertise from 
Monash with national and international partners.

“It’s not that we’re starting from zero and hiring new staff; 
it’s really collecting people who already are working in 
this area, bringing them together and also trying to make 
these new connections with researchers who are working 
in related fields,” MCATM Co-Director Professor Michael 
Fuhrer said.

“They have different kinds of expertise. Some people are 
doing synthesis, some people are characterising materials 
and some people are looking at applications. 

“We’re also reaching out to research partners and partners 
who are interested in commercialising the things we’re 
finding with these materials.”

Atomically thin materials naturally form in sheets just one 
or a few atoms thick. Graphene was the first atomically thin 
material to be discovered and is just a single-atom thick 
plane of graphite.

Atomically thin materials hold applications for a wide range 
of properties, such as electrical and thermal conduction, 
mechanical reinforcement of composites, membranes and 
filters, battery electrodes and biomechanical materials.

MCATM is currently studying three atomically thin 
materials: graphene, molybdenum disulphide and 
topological insulators.

The major aim of the centre is to find transformative 
applications for the materials, with current projects 
including water filtration and energy storage.

MCATM Co-Director Professor Dan Li said he hoped 
the centre would place Australia at the forefront of 

developments for unique materials in much the same way 
graphene did for Europe.

“Europe has already invested heavily in research and 
design for what is arguably the most disruptive and 
transformative material known,” he said.

“Significant research expertise in Australia, and more 
widely in the Southern Hemisphere, combined with 
rich reserves of the raw materials need to be harnessed 
in such a way that Australia becomes recognised as a 
world leader in atomically thin materials research and 
commercialisation.”

Mr Fuhrer said raising the profile of atomically thin 
materials could change the way miners looked at their 
material, and the centre was interested in potentially 
working alongside extractors of the materials.

“One of our researchers has a material he’s developed 
which is particles of sand that are coated with graphene 
that absorb things in water if you pass water through it and 
he calls it ‘super sand’,” Mr Fuhrer said.

There are many projects in the centre that are ongoing and 
federally funded by the Australian Research Council.

Mr Fuhrer said graphene was a nascent industry in 
Australia, with currently only one graphite mine and 
processing facility in operation in the country, and it 
required the support of small to medium companies in 
order to move out of the lab.

“The challenge right now is to have that whole supply 
chain in place where you can go from the graphite that 
comes out of the ground to processing it into graphene 
that is useful for whatever application you have in mind,” 
he said.

“That hasn’t really happened yet. It’s hard to start some 
industry from zero. In other materials there is already 
some supply chain in place because there is already some 
application. We are waiting for that killer application for 
graphene to come along that will use a lot of material and 
then other things will be able to spin off that because the 
supply chain is already there.”  NMC
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Atomically thin materials hold 
applications for a wide range 
of properties, such as electrical 
and thermal conduction.

“We typically look for highly crystalline versions of these 
materials,” he said.

“If you’re just looking to extract them then crystallinity isn’t 
so important, but we’re looking to preserve those layers in 
the material. It could change the way people look at these 
resources because there is a different use.”

Mr Fuhrer pointed to a number of potential benefits the 
centre’s research could have for mining companies.

“New materials must impact industry as well,” he said.

“The mining industry must have a lot of specialised needs 
for a lot of various materials. Graphene is useful in making 
tough composites and could also be useful as a lubricant, 
like graphite for example.”

MCATM is close to sending a number of projects into 
manufacturing as a result of the research; one of these is a 
graphene application for water filtration.
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• It is the world’s thinnest known material. It would 
take three million sheets of graphene to make a 
stack 1mm high.

• The most electronically conductive material 
known (at room temperature), graphene conducts 
electricity more efficiently than copper.

• While very flexible it is still harder than diamond 
and 200 times stronger than steel.

• It is almost transparent.

• It holds applications for fast-charging batteries, 
solar cells, data storage, water purification and 
tissue regeneration.

Graphene fast facts


