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Three-Dimensional C/Sn02 composites as anode materials for lithium ion
batteries

Abstract

The nano-carbon materials have attracted a lot of research interests since the discovery of C60 molecule
in 1985 by Kroto et al. (1), and the first experimental evidence of tabular carbon structure from lijima in
1991 (2). Current methods used for the preparation of nano-carbon materials, including chemical vapour
deposition (CVD) and arc vaporisation (3), are commonly characterized by high cost and the high-pure
carbonaceous precursor gasses. In this work, the potential of using coconut shell which is very cheap and

readily available for the production of graphitic nano-carbon three-dimensional networks was
investigated.
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The nano-carbon materials have attracted a lot of research
interests since the discovery of Cqmolecule in 1985 by
Kroto et al. (1), and the first experimental evidence of
tabular carbon structure from Iijima in 1991 (2). Current
methods used for the preparation of nano-carbon
materials, including chemical vapour deposition (CVD)
and arc vaporisation (3), are commonly characterized by
high cost and the high-pure carbonaceous precursor
gasses. In this work, the potential of using coconut shell
which is very cheap and readily available for the
production of graphitic nano-carbon three-dimensional
networks was investigated.

Figure 1, (A) SEM image of sample after hydrochloric
acid treatment, (B) TEM image of tin-rich particles
dispersed in the nano-carbon matrix.
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The three-dimensional carbon (Figure 1A) has
been produced via the wet-impregnation of coconut shell
powder with a transition metal catalyst, prior to a
graphitisation heat treatment process between 725°C and
800°C for up to 1.5 hours under vacuum. The novel
process employed offers low costs and environmental
advantages with biological waste used in place of
carbonaceous precursor as the feedstock. Nano-carbon/tin
oxide (Figure 1B) was prepared via the wet-impregnation
of tin chloride solution with the activated nano-carbons
which were chemically activated through a heat treatment
process at 800°C for 2 hours following the wet-
impregnation of graphitised nano-carbons with potassium
hydroxide, and subsequent heat treatment at 500°C for 6
hours. Samples were characterised by using X-ray
diffraction, scanning electron microscopy, transmission
electron microscopy and gas adsorption porosimetry.

The electrochemical performances of the three-
dimensional nano-carbon doped with tin oxide and
activated nano-carbon were investigated as anode
materials in rechargeable lithium-ion batteries.

It was demonstrated that nano-carbon/tin oxide
could provide an initial reversible capacity of 777 mAh/ g
at a current density of 0.2 C over the voltage range from
0.01 to 2 V. The capacity retention upon the 20™ cycle
was 51 and 55% at 0.2 C and 0.3 C, respectively.
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