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Nanostructured 
Materials for Advanced 
Li-Ion Rechargeable 
Batteries

THE RECENT INCREASE IN 
demand for oil, associated with oil 
pr ice increase, and env ironmenta l 
issues are continuing to exert pressure 
on an already stretched world energy 
infrastructure. One alternative ener-
gy/power source under serious consid-
eration is electrochemical energy, since 
this energy production is designed to 
be more sustainable and more environ-
mentally benign. The lithium-ion (Li-
ion) battery is the representative system 
for such electrochemical energy stor-
age and conversion. It has been inten-
sively studied for use as power supplies 
of electric vehicles (EVs) and hybrid 
electric  vehicles (HEVs). High energy 
and high power densities are required 
for such devices.  Li-ion batteries are 
attractive power- storage devices owing 
to their high energy density [1]. How-
ever, their power density is relatively 
low because of a large polarization at 

high charging� discharging rates. This 
polarization is caused by slow lithium 
diffusion in the active material and 
increases in the resistance of the elec-
trolyte when the charging�discharging 
rate is increased. To overcome these 
problems, it is important to design 
and fabricate nanostructured electrode 
materia ls that provide high surface 
area and short diffusion paths for ionic 
transport and electronic conduction. 

Intercalation electrodes in batteries 
are electroactive materials and serve as 
a host solid into which guest species are 
reversibly intercalated from an electrolyte. 
The area of cathodes is much less devel-
oped than anodes [2]. Details on Li-ion 
battery cathode materials can be found 
in recent reviews by Whittingham et al. 
[3], [4]. There are two categories of cath-
ode materials. One is layered compounds 
with anion close-packed lattice; transi-
tion metal cations occupy alternate layers 
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Alternative energy being developed through 
electrochemical means.
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