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Synopsis

Introduction of Sodium Ion Battery
Jie ZHAO

Li-ion batteries have the highest energy density among all commercially available alternatives. Virtually all portable electronic devices are
powered by Li-ion batteries. The highest energy density of the Li-ion batteries results in further expansion to larger-scale applications such
as battery-assisted bicycles, hybrid electric vehicles, electric vehicles, and load-leveling systems. Such a scaling-up requires substantial cost
reduction to be feasible. The abundance of elements in the Earth’s crust and their cost follow this order; O > S > Fe > Ca > Na >.... . High
energy density electrochemical reactions involving these five most abundant elements are under investigation for possible replacement of the
high energy density but costly Li-ion batteries technology. Among these most abundant elements, Na and Na-ion batteries that could developed
in the near future have the potential to offer an almost drop-down, rare-metal-free replacement for Li-ion batteries technology. This is because
the intercalation chemistry of Na+ resembles that of Li+, which has been extensively investigated in the past two decades. There are however,
some substantial differences between Li+ and Na+ electrochemistry in aprotic solvents as well.

Na-ion batteries use Na-ions as charge carriers. This type of battery is still in development, but Na-ion batteries have the potential to offer
drop-down replacement for their Li-ion counterparts. This is because the charge storage mechanism is similar. With the rapid development of
renewable energy sources and the gradual adoption of electric vehicles, the scaling up of electrical energy storage systems becomes extremely
important. However, scaling up will become feasible only if the cost of the battery packs is reasonably low. The Na-ion batteries could provide

minor-metal-free cathode material and allow this goal to be achieved.
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