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Abstract

In this study, we have prepared, as the pluse power source, a commercially supplied Li-ion battery
with a capacity of 700 mAh and AC resistivity of 60 mQ at 1 kHz and nonageous asymmetric hybrid
capacitor composed of an activated carbon cathode and MCMB anode, and have examined the
electrochemical characteristics of hybrid capacitor and the pulse performances of parallel connected
hybrid capacitor/Li-ion battery source. The nonaqueous asymmetric hybrid capacitors constituted with
each stack number of pairs composed of the cathode, the porous separator and the anode electrode
were housed in Al-laminated film cell. The 10 stacked hybrid capacitor, which was charged and
discharged at a constant current at 0.25 mA/cr between 3 and 4.3 V, has exhibited the capacitance of
108F and the lowest equivalent series resistance was 32 mQ at 1 kHz. On the other hand, the
enhanced run time of Li-ion battery assisted by the hybrid capacitor was obtained with increasing of
current density and pulse width in pulse mode. The best improvement, 84 % for hybrid capacitor /
Li-ion battery was obtained in the condition of a 7C-rate pulse (100 msec) / 0.5C-rate standby / 10 %
duty cycle.
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Table 1. Electrochemical properties
battery and hybrid capacitor.
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ALE AR 342V 37 V) 3-43 V

| 700 mAh 39 mAh (108F)
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Table 2. Pulse performance of a Li-ion battery
and hybrid capacitor / Li-ion battery
discharged at different pulse currents
and pulse widths.

Puisa Width Puise curent Battery/C or Hybrid Improvement
(msec) A (%)
Rurtime (hrs) AV R.@) | Funtime (hrs) AV Ry{@Q)
1 2.1 2.44 02 0.089 251 014 0.069 29
0 2. 2.54 024 0118 27 15 or4
100 2. 243 0.3 015 268 ) 24 0.118 r.E
Pulse Width | Pulse current Battery B IC o Hybrid Imoroverment
(msec) (A ()
Rutime (brs) AV Ryl@) [ Rntime (hvs) AV Rul@)
35 1.44 033 0087 135 03 0.088 0.0
0 35 1.82 035 0 169 43
100 35 1,43 051 0,149 1.6 16.8
Puise Wdth Pulse curent B Battery/Capacitor Hybrid improvement
(msec) 7] %)
Rurtime (hrs) AV RS | Funtime (hs) AV R
1 4.9 omy 0435 009 0.9965 o4 0.086 87
0 49 0.998 0512 0106 1.23 034 .07 232
100 49 0484 0.809 0.167 [o):2] 055 0113 3.9
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