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Abstract — In this study, the electrochemical performance of surface modified carbon using the PFO (pyrolyzed fuel
oil) was investigated by chemical activation with KOH and K,CO;. PFO was heat treated at 390~400 °C for 1~3h to
prepared the pitch. Three carbon precursors (pitch) prepared by the thermal reaction were 3903 (at 390 °C for 3h), 4001
(at 400 °C for 1h) and 4002 (at 400 °C for 2h). Also, the effect of chemical activation catalysts and mixing time on the
development of porosity during carbonization was investigated. The prepared carbon was analyzed by BET and FE-SEM. It
was shown that chemical activation with KOH could be successfully used to develop carbon with specific surface area
(3.12 m%/g) and mean pore size (22 nm). The electrochemical characteristics of modified carbon as the anode were investigated
by constant current charge/discharge, cyclic voltammetry and electrochemical impedance tests. The coin cell using pitch
(4002) modified by KOH has better initial capacity (318 mAh/g) than that of other pitch coin cells. Also, this prepared
carbon anode appeared a high initial efficiency of 80% and the retention rate capability of 2C/0.1 C was 92%. It is found
that modified carbon anode showed improved cycling and rate capacity performance.
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Fig. 1. Manufacturing procedure of carbon prepared by chemical
activation.
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Fig. 3. SEM image of carbon after KOH chemical activation.
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Table 1. Specific capacity of carbon prepared by KOH chemical activation

<

Sample (particle size > 35 pm) Ist Discharge (mAh/g) 1st Charge (mAh/g) Initial efficiency (%) 2C/0.1C (%)

. KOH 0.5h 343 224 65 60

3903 pitch KOH 1h 383 272 71 63
based carbon

KOH 2h 402 285 71 65

. KOH 0.5h 270 198 73 90

4001 pitch KOH 1h 350 245 70 87
based carbon

KOH 2h 396 273 68 92

. KOH 0.5h 424 311 73 65

4002 pitch KOH 1h 474 325 68 65
based carbon

KOH 2h 550 430 78 54
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Table 3. Specific surface area and average pore size of carbon prepared
by KOH, K,CO; chemical activation for 2 h
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Fig. 4. Cycle performances of carbon prepared by KOH chemical activation.

Table 2. Specific capacity of carbon prepared by K,CO; chemical activation

Sample (particle size : 35~25 pm) 1st Discharge (mAh/g) 1st Charge (mAh/g) Initial efficiency (%) 2C/0.1C (%)
2001 vitch K,CO50.5h 408 290 71 90
pite K,CO; 1h 401 305 76 91
based carbon G
K,CO;2h 444 317 71 92
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Fig. 5. Cycle performances of carbon prepared by K,CO; chemical activation.
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Fig. 6. Cyclic voltammograms of carbon prepared by KOH and K,COj; chemical activation.
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Fig. 7. Nyquist plots of carbon prepared by KOH and K,COj; chemical activation.
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