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Abstract — The graphite materials were coated with tin oxide by spray dryer method and their coating effects on the elec-
trochemical behaviors were investigated for improving performance of carbon negative electrode in lithium secondary battery.
TGA/DSC thermal analyses of SpGhowed that the oxidation reaction of Spidlo tin oxide is occurred at 47C. The
microstructure and surface properties of the prepared negative electrode materials were discussed on the basis of XRD, SEM,
EPMA analyses. Their electrochemical behaviors were also investigated in 1 M, ECIDEC(1 : 1) solution at the room
temperature. It was possible to obtain fine particle of tin-oxide uniformly dispersed on graphite substrate such aspietural gra
ite and graphite fiber powder using spray dryer method. Natural graphite electrode coated with tin-oxide had the higher charge/
discharge capacity than that of raw materials. Its charge capacity value increased with an increase in the tin-oxide content.
However, the efficiency decreased with an increase in the tin-oxide content. This is thought thati€imuch consumed
because the more tin-oxide, the more J#ntent.
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Fig. 1. DSC and TGA curves of SnClunder air condition.

Table 1. Physical properties of natural graphite and graphite fiber powders used in this study

) Properties Fixed carbon[wt%] Volatile matter[wt%)] Average sipef] Density[g/cnd]
Materials
Natural graphite >97 2.5-3 -15 2.20
Graphite fiber powders 99.5 <0.5 $¢15, <L 70 2.08
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Fig. 2. SEM and EDX results of SnC] after oxidation reaction.
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Fig. 3. XRD patterns of tin oxide coated natural graphite and graphite
fiber powder.
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Fig. 4. SEM photographs of tin oxides coated NG(Sng20%)(a), GFF
(SnCl, 20%)(b) and corresponding EPMA mappings of Sn on N
(SnCl, 20%)(c), GFP(SnC} 20%)(d).
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Fig. 5. Charge-discharge curves of NG with various Sngkontents during
the first charge and discharge cycle.
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Fig. 6. Charge-discharge curves of GFP and GFP(Sn{40%) during the
first charge and discharge cycle.
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Fig. 7. Charge-discharge curves of NG(SngR0%) and GFP(SnCl, 20%)
during the first charge and discharge cycle.
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