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Abstract

Abstract

Tin-based materials are considered as alternative anode materials for lithium ion

batteries because of their safety, relatively high theoretical capacity (790mAh/g), high

lithium packing density, and proper operating voltage. However, the commercial use

of Sn-based anode materials are greatly hindered by their poor cyclability, which

results from its severe volume changing during alloy/dealloy process. This work

focuses on optimizing the particle sizes of Sn, fabricating SnO,/graphene composites

to get well dispersed nano-sized Sn/graphene and SnO,/graphene structrures to

improve the cyclic performance of Sn-based materials with the method of chemistry

reduction and refluxing. The main contents are as follows:

1.

Sn/Graphene composites were synthesized via chemical reduction. They were
generally characterized by XRD, SEM to understand the structure, morphology
and were galvanostatically tested to evaluate influence of surfactants and different
Tin amount on their electrochemistry performance. The results indicated that the
Tin was uniformly dispersed on the surface of graphene with glycol as solvent,
which improve the cyclibility of the Tin-based materials. During the
electrochemical tests the composites exhibited a high discharge capacity of 620.6
mAh g' and a capacity retention of 68.7 % after 50 cycles of
charging-discharging tests at a high current density of 100 mA/g.

SnO,/Graphene composites were prepared via a method of refluxing so that SnO,
in situ grow on graphene. TG/DTA, XRD, SEM and TEM were used to
understand the structure, morphology and fabrication process of the composites by
research the influence of surfactants, graphene amount, reaction tempreture and
reation time. The results indicated that the nanostructured SnO, was uniformly
dispersed on both sides of the graphene, leading to the graphene arranging layer
by layer resulted in the improvement of the reversibility of Li,O, which

effectively improved the cycle and rate performances of the SnO, /graphene
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Abstract

composites and enhanced utilization of SnO, During the electrochemical tests
the composites exhibited a high discharge capacity of 740 mAh g and a capacity
retention of 97.5 % after 194 cycles of charging-discharging tests at a high current
density of 500 mA/g.

Keywords: lithium ion battery, anode material, Sn-base materials, graphene,

composite material.
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