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e |Internal combustion

e Environmental damage
(acquiring fuel, global warming)

28%

Energy consumption
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\ Our Problem: Pollution

e Cars cause 20% of world's pollution

e Health risks « ™

e The greenhouse effect: global
warming
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\ Solution:; Electric Cars

Renewable energy
Reduced environmental harm

Technical limitations prevent broad
deployment
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The Challenge: Batteries
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Pollution
Long charge time (4-10 hr)

Cost (~$5000)
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Capacitors:
What they are and how they work

e Renewable energy

e Simpler structure
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e Twice the battery cycle life

Metal Plates

Dielectric

Energy density
compared to batteries
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The Solution: Graphene Supercapacitors!

e Capacitance: More than 2000 times
e Energy: 100 times more than batteries

e Cost: $2/unit
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More About Graphene:

e 2D -thinnest

e Strongest - 130 GPa

e Lightest - 0.77 mg/m?

e Most Conductive
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\ Prototype
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\ Prototype - promising results

Graphene aluminum supercapacitors greatly outperform
conventional electric car batteries:
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Space Cost Charge time Environmentally
Friendly
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\ Alternative Energy Storage

Energy Density (Wh/kg)

Graphene Hydrogen Lithium ion
Supercapacitor

Energy Density
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e FElectric vehicles are vital for our
future

e Current battery technology is
Inadequate

Graphene supercapacitor
technology is an exciting alternative
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