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Fig.1 The N, adsorption and desorption isotherms of ACs prepared at different KOH/carbon powder ratio
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Fig.3 The influence of KOH/carbon powder ratio on pore structures of ACs
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1
Tablel Pore volume and its percentage of ACs within different pore size range
Sample ACS AC6 ACT AC8
Pore width D/nm
<2 Volume ratio ¢/ % 60.59 53.77 49.81 47.73
b Pore volume v/cm®- g~! 0.854 0.851 0.937 0.871
5.5 Volume ratio ¢/ % 33.21 39.13 40.64 41.84
Pore volume v/cm?- g~! 0.468 0.619 0.765 0.764
550 Volume ratio ¢/ % 5.00 6.32 8.30 10.02
Pore volume v/cm’- g~! 0.070 0. 100 0.156 0.183
50 ~200 Volume ratio ¢/ % 1.20 0.75 1.23 0.42
- Pore volume v/cm’- g~! 0.017 0.012 0.023 0.008
Note AC5 AC6 AC7 and ACS are the same as Fig. 1.
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o 300{ & .
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Table 2 The influence of pore structure of ACs on it’ s 8 2204 v
] -
lectrochemical perfi . e
electrochemical performance %, 2004 ACS ACS
Sample ACS  AC6  ACT  AC8 R . & R e
Surface area A/m?- g-' 2516 2571 2782 2555 0 2 4 6 8 10 12 14 16 18
-1
Pore volume v/mL- g 1.69 1.72 2.14 1.86 Discharge current 1/ mA
Average pore width D/nm 3.8 3.5 4.4 3.5
Mesopore ratio ¢/ % 39.42  46.22  50.21 52.27 4
Specific capacitance . . . .
C/F g 272 277 305 227 Fig.4 The specific capacitance of ACs electrodes at different current
o AC5 AC6 AC7 and ACS8 are the same as in Fig. |
Effective surface area
50 54 56 44
n/ %
Note AC5 AC6 AC7 and ACS are the same as in Fig. 1.
EDLC
IR 16
4 4 IR EDLC
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Preparation of high porosity carbon electrodes from
raw needle coke and their characterization for EDLCs

LI Qiang'*

1. Key Laboratory for Carbon Materials

LI Kai-xi'  WANG Fu-rong' > SUN Guo-hua' *
Institute of Coal Chemistry Chinese Academy of Sciences Taiyuan 030001
100039  China

China

Abstract

2. Graduate School of the Chinese Academy of Sciences Beijing

A series of high porosity carbons were prepared from raw needle coke activated by KOH. Nitrogen

adsorption was used to characterize the BET surface area and pore structure of the porous carbon. When the ratio
of KOH to carbon powder is 7: 1 and the heat treatment temperature 850 C  the BET surface area of the porous
carbon obtained is 2728 m’/g the pore volume is 2. 14 cm’/g the statistical average pore diameter is 4.4 nm

and ratio of the sum of macro and meso pore volume to the total pore volume is about 50 % . The performance of
the porous carbon electrode in 30 % KOH was investigated. Its specific capacitance is 305 F/g it has a relatively
higher energy density better power characteristics and a more satisfactory electric double-layer capacitance per-
formance than other samples.
Keywords Raw needle coke Activated carbon EDLC Cyclic voltammatry
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