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Abstract — Non-aqueous supercapacitors by using activated C and LiMn,O, as an active material in a positive elec-
trode were prepared and characterized. From the cyclic voltammetry and AC impedance analysis, the capacitive effect
by electric double layer of activated carbon and the faradic effect by intercalation/deintercalation of Li* ion were
observed. Increasing the ratio of LiMn,0,, specific capacitances and energy densities of supercapacitor were increased.
At the ratio of 0.86:0.14 (LiMn,0,:C), the maximum specific capacitance of 17.51 Wh/L and energy density of 23.83 F/
cc were obtained, which were more than twice of those for a conventional electric double layer capacitor. Even after
1,000 charge/discharge cycle, the supercapacitor by using the electrode containing 14% of activated carbon and 86% of
LiMn,O, showed 60% better specific capacitance and energy density than that by using the electrode containing 100%
activated carbon.
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Fig. 1. The preparation process of non-aqueous supercapacitors with
LiMn,0,/C composite positive electrodes.
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Table 1. BET analysis of LiMn,O,, activated C, and conductor

Contents LiMn,O, Activated C Conductor
Total surface area (m?/g) 1.58 1867.93 67.62
Mesopore area (m2/g) 1.47 202.57 61.43
Mesopore area ratio (%) 93 11 91
Total Pore volume (cm’/g) 0.0020 0.89 0.137
Mesopore volume (cm’/g) 0.0019 0.14 0.135
Mesopore volume ratio (%) 95 16 99
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Fig. 2. PSA of LiMn,0,, activated C, and conductor.
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Fig. 3. Surface and cross sectional SEM micrographs of a LiMn,0,/
C composite positive electrode and activated C negative elec-
tode (x500).
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Fig. 4. Surface conductivities of various LiMn,0,/C composite posi-
tive electrodes.
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Fig. 5. Nyquist plots of supercapacitors with various LiMn,0,/C
composite positive electrodes.
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Fig. 6. Cyclic voltammograms of supercapacitors with various LiMn,O,/
C composite positive electrodes at 5 mV/sec.
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Fig. 7. Specific capacitances and energy densities of supercapacitors with various LiMn,0,/C composite positive electrodes.

Korean Chem. Eng. Res., Vol. 45, No. 2, April, 2007



182 % - A9
0.2 T T T T T T T T T
—1 -=--10
AAAAA 50 —-=- 100
—--=- 500 ------ 1000
0.1 = -
g
&3
oy [
£ 00} .
(a]
E -
E
g
0.1 F .
0.2 L 1 i 1 N 1 N 1 L
0.9 1.2 1.5 1.8 2.1 24

Voltage (V)
(a) activated carbon positive electrode

Fig. 8. Cyclic voltammograms of supercapacitors at 5 mV/sec.
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