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High capacity silicon anode materials for lithium ion battery

Lithium-ion battery (LIB) is one of the dominant power sources for electric vehicles, medical devices, and personal electronics because of long cycle life, high energy density, and light weight.
However, to meet the higher demand on energy consumption of the high performance electric vehicles, electronics and medical devices in the future, extensive research has been taken in search of
new anode materials of higher capacity while reaching low cost and long term stability. Silicon anode are known for their highest specific capacity. The theoretical specific capacity of silicon is 10
times higher than graphite. The main challenge for the silicon anode is it large volume change (up to 300%) during lithiation and delithiation, which result in pulverization and isolation of active
material, leading to bad cycling performance.

To minimize the volume change effect in silicon anode materials, it is very effective to design the silicon anode as nanostructure materials. These nano-sized strategy has increased the cycle life of
silicon anodes by up to few hundred cycles with very high Coulumbic efficency. On the other hand, pure silicon is infamous for its low conductivity, and thus silicon anode in high c-rate condition
exhibit bad performance.

The research is focused on nano silicon/NUNCD composite anode with stable cycle life. We expect the silicon-based battery’s performance will enhance by coating the nitrogen-incorporated
ultrananocrystalline diamond (NUNCD) film on the surface of nano silicon particles. By coating these rigidity films, we not only overcome the volume change issues without pulverization of silicon

particles, but also enhance the electrical conductivity of silicon.
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