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Nano-SiO, Doped Lithium Cobalt Oxide Thin Film as A Novel Electrode Material
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Abstract: Nano-SiO, modified lithium cobalt oxide thin film has been successfully synthesized by pulsed laser

ablation of a mixture of SiO,, cobalt acetate and lithium carbonate. EDX revealed that the SiO, content of the film

is about 10wt%. By employing charge/discharge and cyclic voltammetry (CV) measurements, the electrochemical

properties of as-deposited film with lithium has been investigated. Our results demonstrated that the addition of

Si0, into LiCoO, should play an important role in the reversibility of the crystalline structure and morphological
changes by using ex situ HRTEM, SAED and SEM. The nano-SiO, modified lithium cobalt oxide film could be a

promising candidate of cathode material for lithium ion battery due to its good reversibility.
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Fig.1 XRD profile of films: (a) as-deposited, (b) after
annealed, (c) after first charged to 4.3 V,
(d) after first discharged to 3 V
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Fig.3 Charge-discharge cyclic curves of Si0, doped
LiCoO, film
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Fig4 Cycle voltammograms profiles of SiO, doped
LiCoO, films
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Fig.5 SAED (a) and HRTEM image (b) of annealed film
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Table 1 Comparison between experiment values
derived from SAED analysis and PDF
standard d-spacing for SiO, doped
LiCoO, film (nm)

Annealed

This work Lig75Co0, This work Si0,
0.489 5 0.496 7(002) 0.253 2 0.252 1(002)
0.219 8 0.218 2(102) 0.145 4 0.145 6(392)

a=0.280 9 a=1.383
¢=0.994 2 b=1.741
¢=0.504 2
First charged (to 4.3 V)

This work Lig7Co0, This work Si0,
0.486 5 0.496 7(002) 0.141 0.145 6(392)
0.2112 0.218 2(102)

a=0.280 9 a=1.383
¢=0.994 2 b=1.741
¢=0.504 2
First discharged (to 3 V)
This work Lig7C00, This work Si0,
0210 8 0.218 2(102) 0.256 0.252 1(002)
0.143 0.145 6(392)
a=0.280 9 a=1.383
¢=0.994 2 b=1.741
¢=0.504 2
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Fig.6 SAED (a) and HRTEM image (b) of SiO, doped
LiCoO, after first charged to 4.3 V
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Fig.7 SAED (a) and HRTEM image (b) of SiO, doped
LiCoO, film after first discharged to 3 V
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Fig.8 SEM of SiO, doped LiCoO, films of (a) as-deposited,
(b) after annealed, (c) after first charged to 4.3 V,
(d) after first discharged to 3 V
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