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Abstract

Abstract

With the information technology and the portable electronic equipment rapid
development, lithium ion batteries must have high specific capacity. Tin -based alloys
have been suggested as promising alternative anode materials for their high
gravitational and volumetric capacity. The main disadvantage of tin and tin-based
alloys is large volume expansion, which causes poor cycleablity. Up to now, the main
methods to resolve this problem include using nano-materials, alloying with other
active or inactive element, and coating with active or inactive materials. Besides these,
the surface morphology and porosity of the current collector also play a key role in
improving electrochemical performance of the electrodes. In accordance with the
upper conceptions, we have carried out the following researches:

(1)Using electrodeposition method introduces a third active element zinc and a
fourth active element phosphorus to Sn-Co binary alloy system. Verify the
electrochimacal co-depostion of Sn-Co-Zn ternary alloy and Sn-Co-Zn-P quaternary
alloy through linear sweep voltammetry and cyclic voltammetry technology. The
results show the ternary and quaternary alloys co-deposited on copper electrode at
-1.1V (vs. SCE); and at -1.4V (vs. SCE) on glassy carbon electrode. We also
particularly study the electrocrystallization mechanism of Sn-Co-Zn ternary alloy,
when the aqueous solution just have stannic salt, the electrocrystallization of tin on
glassy carbon electrode obey the mechanism of instantaneous nucleus growth with
three-dimensional (3D) under diffusion control; with the addition of cobalt ion and
zinc ion, the mechanism of the alloy’s electrocrystallization obey progressive nucleus
growth with three-dimensions (3D) under diffusion control.

(2) The synthesized cupric hydroxide nano-materials are assembled to copper
substrate via liquid phase reaction in a aqueous solution contains sodium hydroxide
and ammonium peroxydisulfate, and form cupric hydroxide nanorods array on copper

substrate. And we get copper nanorods array through the subsequent heat treatment
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