
	  

	   	  

Nanobatteries Samantha G. 

Nanobatteries are fabricated batteries, working on a 

nanoscale. Unlike the traditional lithium ion battery, 

which can only charge very slowly – as it creates 

a “bottleneck” in which the lithium moving through 

the electrolyte liquid from the negative electrode 

to the positive electrode reverses back to the 

surface of the liquid when charged too quickly – 

nanobatteries can charge at eighty times the speed of 

lithium ion batteries without creating a “bottleneck” 

effect.This is due to its nanostructured lattice at 

the cathode and anode, which allows it to recharge 

quickly. 

	  
How do they work? 

The nanobattery uses the super 
hydrophobic characteristics of nano-
textured surfaces to control the 
battery’s internal reactions. The 
nanosurface holds the battery’s 
electrolyte away from the reactive 
metal when no power is needed. 
Then releases it when it is time for 
the battery to turn on. 

  

what are the electrodes 

made of? 

Similar to the lithium ion battery, the 
nanobattery’s anode is typically 
made of graphite or a metal oxide. 
Although, with increasing research, 
the anode could now potentially be 
made of inexpensive porous silicon 
nano-particles. 

Graphene has also been researched 
as a potential cathode material, 
specifically, “decorated graphene”, 
where nanoparticles are scattered 
across its surface. 

 

how is electricity 

generated? 

The nanobattery, similar to the 
lithium-ion battery, uses a salt 
solution containing lithium ions as its 
electrolyte. During charging, when 
placed in a device, the positively 
charged lithium ions are attracted to 
and move towards the cathode, while 
electrons accumulate at the anode. 
As more ions move towards the 
cathode, it becomes more positively 
charged than the anode, and this 
therefore attracts the negatively 
charged electrons from the anode so 
as to balance the potential difference. 
As the electrons start moving toward 
the cathode, they are forced to go 
through the device that the battery is 
attached to. The energy generated 
from this electron flow is used to 
generate power. 

 
 

what process occurs at 

each electrode? 

• Cathode: Reduction (as it gains 
electrons to balance potential difference) 

• Anode: Oxidation (as it loses 
electrons to balance potential difference) 

 

CAN IT BE RECHARGED? 

It can be recharged as it is an 
“accumulator”, where it accumulates 
and stores energy through a 
reversible electrochemical reaction.  

COMMON USES: 

• Consumer electronics: eg. smart 
phones, mobile phones, laptops, 
iPods 

•Aerospace applications: eg. 
satellites 

• Electric vehicles: eg. hybrid cars 
• Stationary battery storage: eg. solar 

panels 

 

 

 

	  



	  

	  

	  

ADVANTAGES: 

• Increases available power from a 
battery and decreases the time 
required to recharge a battery, due 
to its surface coating of an 
electrode with nanoparticles, which 
increases surface area of the 
electrode thereby allowing more 
current to flow between the 
electrode and chemicals inside the 
battery. 

• Increased efficiency of hybrid 
vehicles by significantly reducing 
the weight of batteries needed to 
provide adequate power. 

• Increased shelf life of a battery by 
using nanomaterials to separate 
liquids in the battery from the solid 
electrodes, preventing low level 
discharge that occurs in 
conventional batteries. 

• Reduced possibility of batteries 
catching fire with its less 
flammable electrode material.  

 

DISADVANTAGES: 

• Lack of employment in the fields of 
traditional farming and 
manufacturing and industrial sector 
because of the increased number 
nanotechnological devices taking 
the place of human work. 

•Decrease in demand of other 
markets like diamond and oil 
because of the increased 
development and instant 
performance of nanotechnology. 

• Easy accessibility and production 
of more powerful and destructive 
weapons. 

• Increased risk to health due to 
inhalation of small nanoparticles, 
causing damage to lungs. 

• Expensive due to processing 
technologies. 
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