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Abstract : To compare the microstructure and electrochemical properties between two
binary alloys (Cr-Si, Ni-Si), two composition of binary alloys with the same capacity were
selected using phase-diagram and prepared by matrix-stabilization method to suppress the
volume expansion of Si by inactive-matrix. Master alloys were made by Arc-melting fol-
lowed by fine structured ribbon sample preparation by Rapid Solidification Process (RSP,
Melt-spinning method) under the same conditions. Also powder samples were produced
by wet grinding for X-Ray Diffraction (XRD) and electrochemical measurements. As pre-
dicted from the phase diagram, only active-Si and inactive-matrix (CrSi,, NiSi,) were
detected. The results of Scanning Electron Microscope (SEM) and Transmission Electron
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Microscopy - Energy Dispersive X-ray Spectroscopy (TEM-EDS) show that Cr-Si alloy
has finer microstructure than Ni-Si alloy, which was also predictable through phase dia-
gram. The electrochemical properties related to microstructure were evaluated by coin type
full- and half-cells. Separately, self-designed test-cells were used to measure the volume
expansion of Si during reaction. Volume expansion of Cr-Si alloy electrode with finer
microstructure was suppressed significantly and improved in cycle capability, in compar-
ison Ni-Si alloy with coarse microstructure. From these, we could infer the correlation of
microstructure, volume expansion and electrochemical degradation and these properties

might be predicted by phase diagram.
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Fig. 1. Phase diagram of binary alloy (a) Cr-Si, (b) Ni-Si [13, 14] L : Liquidus line, S : Solidus line.

Fig. 2. SEM image of binary alloys (a) Cr-Si(x5,000, x50,000), (b) Ni-Si(x5,000, 50,000).
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Fig. 4. XRD pattern of binary alloy (a) Cr-Si, (b) Ni-Si.
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Fig. 5. Discharge and charge curves of (a) Cr-Si, (b) Ni-Si
at a rate of 1/10C between 2.0V~0.005V (c) diocharge
capacity and coulombic efficiency at each cycles in coin
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