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Si is one of the most promising candidate materials for lithium ion battery (LiB) 

anodes owing to high theoretical capacity of 4200mAh/g [1]. However, presently, the 

practical applications of Si as an anode material are limited because of its poor 

cyclability associated with large volume changes during charge-discharge cycles. To 

respond to the issues, substantial efforts have been focused on synthesis of 

nanostructured composites including alloys and the active component dispersion in a 

matrix [2]. However, many studies on the effect of nanostructure on the 

electrochemical behavior of alloys and composites have reported just a slightly 

improvement in the electrochemical performance of such Si-based anodes [1-3]. 

The present work describes synthesis of nanostructured Si-Ni composites for the 

development of high-performance LiB anodes by plasma spraying, where the 

nano-sized composites are expected to form instantaneously as a result of full 

decomposition and subsequent co-condensation of powder feedstock. After phase and 

morphological characterization, these composite powders were used as negative 

electrode in a half coin cell for electrochemical performance test. It is found that a 

discharge capacity as high as 1500mAh/g was remained even after 50 cycles for the 

composites prepared with the 5at.% Ni initial content. This value is more than 4 times 

higher than that of current graphite anode. The improvement in performance of the 

Si-Ni composites was plausibly attributed to the formation of high electrical 

conductiviting NiSi2 which directly nucleated on a Si nano-particles. This observation 

strongly indicates the potential of the development of nano-sized alloy composite 

electrode materials with high capacity at low cost using plasma spraying. 
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