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Abstract — The electrochemical properties of pitch-coated natural graphite(NG) were investigated as an anode for
lithium-ion batteries. The anode materials were prepared by heat-treatment of mixture of NG and petroleum pitch at
1000 °C. The pitches with various softening points were used as carbon precursor. The physical properties of anode
materials were analyzed by TGA, SEM, PSA and BET. As the softening point increased, the thickness of the coating
layer increased and the specific surface area decreased. The electrochemical performances were investigated by initial
charge/discharge efficiency, cycle stability, cyclic voltammetry, rate performance and electrochemical impedance spectroscopy.
The carbon-coated NG using pitch with softening points of 250 °C showed an initial discharge capacity of 361 mAh/g
and a coulombic efficiency of 92.6%. Also, the rate performance(5 C/0.2 C) was 1.6 times higher than that of NG and it
had a capacity retention (90%) after 50 cycles at 0.5 C.
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Fig. 1. TGA results of petroleum pitches with different softening points.
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Fig. 2. Particle size distribution of anode materials (a) natural graphite, (b) PP-150-coated NG, (c) PP-200-coated NG and (d) PP-250-coated NG.
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Fig. 3. Scanning electron micrographs of samples: (a) natural graphite, (b) PP-150-coated NG, (c) PP-200-coated NG and (d) PP-250-coated NG.
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Table 1. Properties of the anode materials

Materials BET surface area Dyso) Thickness of carbon  Initial discharge capacity Initial charge capacity Initial coulombic
(m?/g) (um) coating layer (um) (mAh/g) (mAh/g) efficiency (%)
Natural graphite 8.92 11.4 0 370 313 84.6
PP-150-coated NG 6.62 12.6 0.6 338 319 94.4
PP-200-coated NG 5.44 13.8 1.2 351 327 93.2
PP-250-coated NG 5.09 14.0 1.3 361 335 92.8
*PP-150 (Petroleum pitch with softening point 150 °C)
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