
 

Graphene is missing ingredient to help
supercharge batteries for life on the move
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While our gadgets these days are constantly getting smaller and more
powerful, the development of commercial batteries both small enough
and with sufficient capacity to feed their power-hungry demands has not
quite kept pace.
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Most people will have heard of Lithium-ion (Li-ion) batteries. They're in
almost all mobile electronic devices – from your mobile phone and
laptop, through to back-up power supplies on jets and even spacecraft.
Surprisingly though, despite this huge demand, the fundamental design
of Li-ion batteries has remained broadly similar in recent years.

Battery life is frequently the constraining factor in many existing and
experimental applications. It's key for the future of technologies such as 
electric cars, and for high-capacity energy storage for renewables such as
wind and solar power. In fact the comparatively slow progress with
developing new batteries has resulted in many electronics manufacturers
turning to trying to reduce or maintain their products' power
requirements to find a balance.

Which is not to say that there's no research into new energy storage
techniques. Far from it in fact. The past few decades have seen an
explosion of research in this area. Unsurprisingly, a good deal of this
revolves around improving Li-ion batteries. The new "wonder material" 
graphene has also been suggested as a possible key to the solution.
Graphene has a number of interesting properties that have led
researchers to suggest either modifying components of Li-ion batteries,
or using graphene as the energy-storage medium instead as promising
solutions.

Just add graphene

  
 

2/5

https://phys.org/tags/electronic+devices/
http://787updates.newairplane.com/787-Electrical-Systems/Batteries-and-Advanced-Airplanes
http://solarsystem.nasa.gov/scitech/display.cfm?ST_ID=252
http://www.techhive.com/article/228189/SmartBat.html
http://ecomento.com/2015/07/29/electric-car-battery-progress-slower-then-expected/
http://www.theguardian.com/world/2015/may/11/tesla-home-battery-transform-africa-energy
http://www.techradar.com/news/computing-components/processors/intel-s-skylake-processors-expected-to-bring-stamina-and-speed-to-your-laptop-1300173
https://phys.org/tags/power+requirements/
https://phys.org/tags/power+requirements/
https://phys.org/tags/graphene/
http://www.graphene-info.com/graphene-batteries


 

  

Supercapacitors of various sizes – but none of them small enough, yet. Credit:
Maxwell, CC BY-SA

Graphene has also been used to develop electronic devices with 
extremely low power requirements. This is possible (in part) because
pure graphene has the lowest resistivity of any known material at room
temperature – devices made of pure graphene can conduct electricity
more efficiently than any other material (at room temperature). As a
consequence, very little energy is wasted.

Devices built with graphene would not experience the same problems of
heating faced by current electronics – they could run indefinitely with
very little increase in temperature. Heat is bad for electronics; it means
energy is being wasted and it often serves to reduce the efficiency of the
device further as it heats up. Pure graphene virtually eliminates energy
losses of this kind, which makes devices produced from it extremely
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energy-efficient. For consumer electronics, this could mean significantly
more powerful devices with massively improved battery life – a win-win
scenario if ever there was one.

What's more, studies indicate that using graphene to replace or enhance
components of Li-ion batteries can significantly improve the energy
density and longevity of the battery. One popular technique has been to
make the anodes or cathodes in Li-ion batteries out of graphene.

Your next battery may be a supercapacitor

Another technique is to use graphene as the energy-storage medium
itself. This has been used to construct supercapacitors – perhaps the
strongest future competitor to Li-ion batteries in uses that require very
rapid charge times, such as in the case of electric cars.

This is arguably their critical feature. A supercapacitor can go from fully
discharged to fully charged many orders of magnitude faster than
comparable Li-ion batteries. In this context, it is the large surface area of
graphene that is important, because the amount of charge that can be
stored is related to the surface area of the materials from which it's
made. So again, graphene is ideal.

Despite supercapacitors' potential to challenge the ubiquitous Li-ion
battery, current supercapacitors are invariably too large and too
expensive to replace them in the same roles. However, prototypes
indicate that superconductors may meet the requirements necessary to
replace conventional batteries in the not too distant future.

Ultimately, the challenge with any of these prototypes is the ability to
scale production to meet the demands of the consumer electronics
industry. Graphene-based solutions have so far been notoriously difficult
to manufacture on a large scale, thanks in part to the difficulty of

4/5

http://www.extremetech.com/extreme/175727-ibm-builds-graphene-chip-thats-10000-times-faster-using-standard-cmos-processes
http://www.extremetech.com/extreme/175727-ibm-builds-graphene-chip-thats-10000-times-faster-using-standard-cmos-processes
http://www.techtimes.com/articles/64353/20150629/samsungs-new-graphene-technology-will-double-life-of-your-lithium-ion-battery.htm
http://www.sciencedirect.com/science/article/pii/S0378775311003764
http://www.sciencedirect.com/science/article/pii/S0378775311003764
https://phys.org/tags/battery/
http://carbon.imr.ac.cn/file/Journal/2011/1318297437458.pdf
http://www.sciencedirect.com/science/article/pii/S0378775313005545
http://www.ibtimes.co.uk/breakthrough-electric-cars-supercapacitors-miracle-substance-graphene-charges-batteries-4-1502834
http://www.graphene-info.com/graphene-supercapacitors
http://spectrum.ieee.org/nanoclast/semiconductors/materials/graphene-finds-its-path-in-supercapacitor-commercialization
http://www.nanowerk.com/spotlight/spotid=25744.php


 

isolating high-quality graphene. Nevertheless, the future for energy
storage and energy-efficient technology looks bright. Whether graphene
ultimately plays a part in the revolution or not, its clear that the research
into these technologies will eventually lead to the introduction of cheaper
and more durable products with a higher capacity.

It's no understatement to say that an energy revolution awaits as a result
of next-generation energy-storage devices, which could help usher in the
age of fully electric vehicles, large-scale renewable energy generation
and the end of our reliance on fossil fuels.

This story is published courtesy of The Conversation (under Creative
Commons-Attribution/No derivatives).
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