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Abstract : The natural graphite particles A and heat-treated graphite particles B at
1800 C after pitch-coating were used as the anode base materials for lithium ion
secondary battery. In order to improve the performance of anode materials, the base anode
materials were treated with various acids. With the acid treatments of 62% HNO; and
9% HxSO4 aqueous solution, the specific surface area and electrical conductivity of base
anode materials were increased, and the initial charge-discharge capacity and cycle

performance were improved due to the elimination of structural defects.
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Table 1. Properties of Graphite A and Graphite B
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Average Electrical Specific
Sample particle size conductivity surface area
(gm) (S/cm) (m'/g)
Graphite A 24.5 3.3549 10.6 17~25
Graphite B 24.0 3.3601 22.6 46
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Fig. 1. X-ray pattern of graphite A(natural
graphite) and its acid treated
graphite.
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Fig. 2. X-ray pattern of graphite B(heat-
treated graphite after pitch-coating)
and its acid treated graphite.
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Table 2. Properties of Graphite Materials with Various Acid Treatments

Average Electrical Specific
Sample particle size (A) conductivity surface area

(m) (S/cm) (m'/g)

Graphite A 245 3.3549 10.6 1.7~25
HNO; 24.7 3.3582 296 21.7
H>S0;4 279 3.3658 26.7 17.1
Graphite B 24.0 3.3601 10.6 46
HNO; 26.7 3.3633 32.7 19.3
H2S04 25.0 3.3633 287 15.7
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Fig. 3. TGA profile and derivative weight
loss of graphite A(natural graphite)
and its acid treated graphite.
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Fig. 4. TGA profile and derivative weight

loss of graphite B(heat-treated

graphite after pitch-coating) and its

acid treated graphite.
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Fig. 5. SEM images of (a) graphite particles
and (b) fabricated graphite electrode.
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test.
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Fig. 8. Cycle performance of graphite B and its acid treated graphite electrode:
(a) specific capacity, (b) efficiency.

Table 3. Initial Charge/Discharge Capacity of Graphite A, Graphite B and Their Acid Treated

Graphite Electrodes

Charge Discharge Charge/Discharge
Sample capacity capacity Efficiency

(mAh/g) {mAh/g) (%)
Graphite A 675.1 269.0 39.9
HNO; 768.8 366.6 47.7
HxS04 782.7 392.0 50.1
Graphite B 667.6 338.2 50.7
HNO;3 751.0 3756 50.1
HoSO4 760.9 370.6 48.7
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