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Abstract : Disordered carbon and boron-substituted disordered carhqis (<= 0.05, 0.10, 0.20) were synthesized

by pyrolysis of LPG(liquid propane gas)and BQIheir electrochemical properties as anode materials for Li-ion sec-
ondary batteries were then investigated. When PVDF is added to the sample in a weight ratio 5:95, the disordered
carbon with x=0.00 had the first discharge capacity 374 mAh/g. Its cycling performance was relatively good from
the second cycle and it had the discharge capacity 258 mAh/g at the 10th cycle. When PVDF is added to the sample
in a weight ratio 5:95, the sample with x =0.05 among the samplgs (€= 0.00, 0.05, 0.10, 0.20) exhibited the

largest first discharge capacity 860 mAh/g and discharge capacity 181 mAh/g at the 10th cycle. All the samples had
similar cycling performances from the second cycle. The sampiBdzo showed the best electrochemical properties

as a anode materials for Li-ion secondary battery from the view points of the first discharge capacity(853 mAh/g
when 10wt.% PVDF is used), cycling performanec, discharge capacity(400 mAh/g at the 10th cycle when 10wt.%
PVDF is used). All the samples showed generally larger charge and discharge capacities when 10wt.% PVDF rather
than 5wt.% PVDF is used. The plateau region in the range of voltage lower than 1.25V becomes larger probably
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since the structure becomes less disordered by the addition of boron. When boron is added, the charge and discharge
capacities decreased suddenly at the second cycle. This may be become only a part of Li are reversibly deintercalated
and intercalated and a part of Li which are strongly combined with B are not deintercalated. The increases in charge
and discharge capacities are considered to be resulted from the increase in the potential of Li in the boron-added
carbons, caused by the strengthening of the chemical bond between the intercalated Li and the boron-carbon host

since the boron acts as electron acceptor.

Key words : pyrolytic carbon, boron-doped carbon, first discharge capacity, cyclability, Li-ion secondary batteries.
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Fig. 1. Apparatus for the synthesis of pyrolytic carbon.
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Fig. 3. Microstructures by SEM of the synthesized €B;; (a) x = 0.00, (b) x =0.05, (c) x =0.10 and (d) x = 0.20.
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Fig. 4. The first charging-discharging curves of @B ; (a) x = 0.00, (b) x = 0.05, (c) x =0.10 and (d) x = 0.20 when 5wt.% PVDF is used.
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Fig. 5. The first charging-discharging curves of @By ; (2) x = 0.00, (b) x = 0.05, (c) x =0.10 and (d) x =0.20 when 10wt.% PVDF is used.
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Fig. 7 The second charging-discharging curves ofiGBy ; (a) x = 0.00, (b) x = 0.05, (c) x =0.10 and (d) x = 0.20 when 5wt.% PVDF is used.
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Fig. 10 Variations of (a)discharge capacity and (b)charge capacity
of C1..Bx with the number of cycle when 10wt.% PVDF is used.
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Fig. 11 Microstructures by SEM of the G.,Bx after charge-discharge cycling ; (a) x=0.00, (b) x=0.05, (c) x=0.10 and (d) x=0.20 when
5wt.% PVDF is used.

Fig. 12 Microstructures by SEM of the G..Bx after charge-discharge cycling ; (a) x=0.00, (b) x =0.05, (c) x=0.10 and (d) x=0.20 when
10wt.% PVDF is used.
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