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Batteries Everywhere

2D ‘Wonder’ Materials
from solar to end-use

for energy and ...

85-90% E.E. » The thickness of 2D materials is 1/50000 of standard A4
papers.

» 2D materials are not just graphene.

» We are developing ‘top-down’ and ‘bottom-up’
approaches to make 2D materials beyond graphene.

» Our new 2D semiconductors combine electrochemical,
optoelectronic, mechanical and thermal properties.

Fuel cells: 180-200% —

Lead acid batteries: 120% ——
Lithium-ion batteries: 116% _~

Supercapacitors: 109%

Graphene Oxide Semiconductor

10-30% E.E. 0% — : : : :
Graphene oxide is the starting material 2D semiconductors with nanotuned
i to chemically derived graphene. band structures are promising for
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_ _ _ disulphides and to synthesize 2D
Water dielectric capacitor semiconductors in aqueous solution.
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We are developing Li/Na-ion capacitors that have
» higher specific power than Li-ion batteries

» higher specific energy than EDLCs

» large volumetric energy density (Wh/L)

> built-in sensor to enable self-regeneration Electrochemical
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We are developing flowable electrodes for
> batteries

> fuel cells

» supercapacitors

> electrolysers
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We are developing nanohybrid electrocatalysts for
metal-air batteries
fuel cells
water splitting P - 7§ " 2
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We are very interested in
transforming ‘rigid’ electrochemical
devices to ‘flexible’ devices for

wearable electronics.
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