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Abstract: 

Every market analysis predicts that lithium-ion batteries (LIBs) will dominate energy 

storage technologies for now and the foreseeable future. LIBs will drive many 

applications ranging from portable electronics to electric vehicles and smart grids, 

while also permitting a greener and more sustainable global environment. The few 

successful cathode materials today are those of the layered, spinel and olivine 

structures. Despite their success, they still fall short of some requirements (such as 

high energy, high-rate performance, low cost, cycle life and safety) of modern 

portable electronics, electric vehicles, grid applications and home storage. For 

example, it has been well established that the realisation of electric vehicles is 

highly dependent on LIBs with high energy and power density, durability, safety and 

reduced cost. In addition, the design, development and innovation of high-

performing portable electronics are limited by the size, power and cycle life of the 

batteries that drive them. Nano-sizing of electrode materials has emerged as one of 

the most promising strategies to dramatically improve the performance of LIBs, 

including capacity, rate capability, cycle life, cost reduction and safety. This review 

chapter provides the readership an understanding of the critical scientific challenges 

faced by the existing cathode materials used in LIBs and the critical roles 

engineered nanostructures can play in the realisation of next-generation LIBs for the 

ever-emerging technologies 
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