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Abstract

Nowadays,carbonaceous materals are key anode for commercial lithium ion
batteries, but they can not meet the new require for higher capacity with a low density
372mAh/g.Tin-based alloys have been suggested as promising alternative anode ,with
a capacity as high as 974 mAh/g,and suibatle charge/discharge voltage
plateau(0.4-0.6V vs Li*/Li), has huge potential apply and rearch value.However,Sn
electrode endure huge volume change(300%) during charge/discharge
processes,resulting in exfoiliation and capacity. To resolve the problem,some ways
has been applied: (Dusing nano-materials,make the Sn grain into nano scale,to
decrease the absolute volume expansion for single particle; @ alloying with other
elements,to remit the mechanical stress during the charge/discharge; 3coating by
carbonaceous materals, to remit the mechanical stress by the toughness of
carbonaceous materals. In accordance with the upper conceptions,we have carried out
the following researches:

(1) Synthetize the nano Sn particles with NaBH, worked as reductant in the
organic solventtriglycol. On the basis of measurement of diameter and morphology of
the Sn particles,we investigated its performance as anode for lithium ion batteries.The
experimentdemonstrated that the nano Sn particles had a higher capacity and better
cycle performance than the bulk Sn.However, the cycle ability is not satisfactory, the
capacity decays rapidly during the cycles.

(2) We synthetized the Sn-SnSh,CugSns,Sn-Sb-Cu alloys with active element Sb
and inactive element Cu.We measured the composition and morphology of the alloys
by XRD, SEM. The experimentdemonstrated that the new alloys can be synthetized
on the basis of Sn particles,with uniformdiameter and morphology,and disperse well.
We get the information,the Sn —based electrode get a better cycle ability and higher
capacity through alloy with other elements.Sn-SnSb electrode has a capacity of
427.6mAh/g and 409.2mAh/g for discharge and charge after 50 cycles, CugSns
eletrode has a capacity of 367.9mAh/g and 356.3mAh/g for discharge and charge after
30 cycle.
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(3) We synthetized SnSb@C composite on the basis of Sn-SnSb alloy,by the
pyrolysis of sucrose. In the XRD pattern,Sn has disappeard.Besides,we can see fine
holes and flaws in the particles with uniformitydispersity,and no agglomeration.The
composite showed good cycle ability with a capacity of 558.4mAh/g and 543.6mAh/g
for discharge and charge separately after 50 cycles.

(4) The Sn electrode ,alloys electrodes,composite electrode all had poor coulomb
efficiencyin the first cycle ,but they showed high coulomb efficiency in the latter
cycles,except the Sn electrode had a fluctuation .

Keywords: lithium ion batteries, anode, Sn-based alloy, carbon coating
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