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Abstract ;
a volume ratio of 1:1, followed by a heat treatment under argon at 900 ‘C for 3 h to overcome its disadvantages of the presence of

Natural graphite was modified by oxidation with a mixture of sulfuric acid (98% ) and hydrogen peroxide (30% ) with

active surface groups and volume changes produced by the intercalation/deintercalation of Li ions. Results showed that the graphitic
layers of the expanded graphite were exfoliated and grain size increased from 26. 8 to 35.2 nm after the modification. Constant cur-
rent charging-discharging and cyclic voltammetry indicated that its high rate performance and cyclic stability were improved. The ca-

pacity retention ratio increased from 45.7% for the natural graphite to 81.3% for the modified one in the 50th cycle.
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Fig.1 XRD of (a)graphite , (b)GIC and (c¢)expanded graphite

(Note: GIC denoted as graphite intercalation compound) .
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Table 1 Parameters of (002) crystal face of samples
Samples 26/(°) d-spacing / nm B/(°) Size D/ nm
Natural graphite 26.350 (0.003) 0.33796 (0.00009) 0.258 (0.004) 26.8 (0.7)
GIC 26.215 (0.005) 0.33967 (0.00012) 0.350 (0.007) 17.2 (0.5)
Expanded graphite 26.329 (0.002) 0.33822 (0.00005) 0.281 (0.003) 35.2 (1.2)

Note; B denoted as peak width at half height, the deviation is in parentheses.
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Fig. 2 SEM images of (a)natural graphite, (b)GIC and (c,d)expanded graphite.
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Fig.3 (a)Initial and (b)11th charge-discharge curves of natural graphite, GIC and expanded graphite at a rate of 0.5 C.
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Table 2 Initial charge-discharge capacity of the three samples

Discharging at 1* cycle

Samples

Charging at 1 Irreversible capacity

C/mAh-g™! cycle C/mAh-g”! at 1% cycle C/mAh-g~!
Natural graphite 412.8 258.4 164.4
GIC 388.3 213.9 174.4
Expanded graphite 439.5 260.3 179.2
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Fig.4 Cyclic capacity of natural graphite,

GIC and expanded graphite at a rate of 0.5 C.
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Fig.5 High rate performance of natural graphite,
GIC and expanded graphite ( After activation of 2 cycles
at the rate of 0. 1 C, the charge-discharge rate is 1, 1.5, 2 and 3 C).
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Fig.6 Cyclic voltammograms of (a)natural graphite and (b)expanded graphite.
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