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Abstract

Abstract

Sn-based materials (such as SnO,, tin alloy) is considered as a promising anode
materials for lithium ion batteries because of its relatively high theoretical capacity,
high lithium packing density. However, Sn-based anodes endure severe volume
change (>300%), showed poor cycle performance. This work focuses on minimizing
the particle size of SnO,, fabricating SnO,/grephene nanocomposites to get a well
dispersed nano-sized SnO,/GNS structrure, and consequently improved the cyclic
performance. The main results and contents are as follows:

1.Through solvothermal refluxing method, we obtained well dispered SnO,/GNS
nanocomposites, which improved the rate and the cyclic performance. In the solvent
of H,0, the composite exhibited the capacity of 123mAh/g at 10A/g. The discharge
capacities at current densities of 0.5 A/g are 1020 and 751 mAh/g after 100cycles and
200 cycles. Its capacity retains 96.5% and 71.1% after 100cycles and 200 cycles in
comparison with that at the 1st cycle.

2.Nano-sized SnO,/GNS materials are synthesized via modified solvothermal
method. The SnO, nanoparticles in the SnO,/GNS composites are about 5~8 nm, and
well dispersed on the layers of GNS. The composites showed a better rate
performance and higher cyclic stability. In the solvent of H,O, the composite
exhibited the capacity of 554mAh/g at 10A/g. The discharge capacities at current
densities of 0.5 A/g are 1051 and 951 mAh/g after 100cycles and 200 cycles. Its
capacity retains 90.6% and 82.0% after 100cycles and 200 cycles compared with the
1st cycle.

3.CoSny/GNS materials were synthesized via modified solvothermal method.
The discharge capacity of the composite from reduced graphene at 0.2 A/g is 293
mAh/g after 50 cycles, retained 50.1% in comparison with that at the 1st cycle. While
the composite sythesised from graphene oxide exhibited the capacity of 397 mAh/g at
0.2 A/g after 100 cycles, retained 92.5%.
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