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Abstract

Lithium intercalated carbon (LIC) are basically employed as an anode for currently commercialized lithium second-

ary batteries. However, there are still strong interests in modifying carbon surface of active materials of the anode
because the amount of irreversible capacity, charge-discharge capacity and high rate capability are largely determined
by the surface conditions of the carbon. In this study, the carbonaceous materials were coated with tin oxide and copper

by fluidized-bed chemical vapor deposition (CVD) method and their coating effects on electrochemical characteristics

were investigated. The electrode which coated with tin oxides gave the higher capacity than that of raw material. Their
capacity decreased with the progress of cycling possibly due to severe volume changes. However, the cyclability was
improved by coating with copper on the surface of the tin oxides coated carbonaceous materials, which plays an impor-
tant role as an inactive matrix buffering volume changes. An impedance on passivation film was decreased as tin
oxides contents and it resulted in the higher capacity.
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Fig. 1. Schematic diagram of fluidized chemical vapor deposi-

tion process.

Table 1. Properties of Cu & Sn precursor

Cu(hfac) (CHs)4Sn

Solid Liquid

Decomposition at T >40C Decomposition at T >400
Vapor pressure ~10 torr at A0 Vapor pressure 100 torr at’25
Melting point at 85~8%C Melting point at -52C

Boiling point at 220C Boiling point at 78C

Specific gravity 1.35 Specific gravity 1.31
Formula weight 447.64 Formula weight 178.83
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Fig. 2. Schematic diagram of Li secondary batteries.
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Table 2. Properties and preparation of metal coated carbons

Element Analysis  sample preparation method
Cu (Wt%) Sn (wt9) (Fluidized CVD reaction conditions)

cso* - - -

SN1 - 1.37 tin oxides coating at Ca. 5@0for 30
min

SN2 - 0.93 tin oxides coating at Ca. 5@for 10
min

Csl 014 1.83 tin oxides coating at Ca.°&0fdr 40 min
and subsequently copper coating at Ca.
450°C for 2hrs
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Fig. 6. 1st, 2nd charge/discharge curves of surface-modified MCMB1028. (a) CSO (b) SN1 (c) SN2 (d) CS1.
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