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Synthesis of Si alloys as the negative electrode

material for lithium ion battery
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Abstract

The phase forming ability and formation enthalpies(4H) of Si-M(M = Ti, Cu, Ni, Zr)
compound alloys were predicted by Miedema’s model. The silicon compound alloys were
synthesized by mechanical alloying and then characterized for the phase formation by
X-ray diffraction. The electrochemical properties as the anode materials for lithium ion
batteries were investigated using a galvanostatic method. It appears that the
electrochemical characteristics of Si-M alloys can be predicted from the thermodynamic

criteria for the phase formation using the Miedema’s model.
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Fig. 3 Discharge and charge curves of Si-M alloy systems obtained by MA
(a) Si-Ti, (b) Si—Cu, (c) Si-Ni, (d) Si~Zr.
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Fig. 5 Cycling behavior of Si-M alloy systems obtained by MA
(a) Si~Ti, (b) Si-Cu, (¢} Si-Ni, (@) Si-Zr.
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