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Abstract To develop a high capacity lithium secondary battery, a new approach to anode material synthesis is required,
capable of producing an anode that exceeds the energy density limit of a carbon-based anode. This research synthesized carbon
nano silicon composites as an anode material for a secondary battery using the RF thermal plasma method, which is an eco-
friendly dry synthesis method. Prior to material synthesis, a silicon raw material was mixed at 10, 20, 30, 40, and 50 wt% based
on the carbon raw material in a powder form, and the temperature change inside the reaction field depending on the applied
plasma power was calculated. Information about the materials in the synthesized carbon nano silicon composites were con-
firmed through XRD analysis, showing carbon (86.7~52.6 %), silicon (7.2~36.2 %), and silicon carbide (6.1~11.2 %). Through
FE-SEM analysis, it was confirmed that the silicon bonded to carbon was distributed at sizes of 100 nm or less. The bonding
shape of the silicon nano particles bonded to carbon was observed through TEM analysis. The initial electrochemical charging/
discharging test for the 40 wt% silicon mixture showed excellent electrical characteristics of 1,517 mAh/g (91.9 %) and an
irreversible capacity of 133 mAh/g (8.1 %).

Key words  lithium ion battery, anode material, carbon nano silicon, composite, plasma.
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