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Activated cabon(AC) as an eledrode material of
eledrochemical cgpadtors(ECs) has been contributed to
improve the spedfic cgpadtance of eledric double layer
cgpadtors(EDLCs). Authors have ever reported that
highly increased spedfic cgpadtance up to 300 F/g had
been obtained from AC-based EDLC with KOH
eledrolyte by using a nickel foam current colledor.* The
AC has ame advantageous points of not only materia
properties but also pradicd applicability such as
accesshili ty, easy processability and relatively low cost.

Some kinds of conducting pdymers and meta
oxides have been interested in applying to ‘pseudo-
cgpadtance types of ECs which have cmparatively
higher spedfic cgadtances up to severa hundreds F/g.
Among these types of capacitors, named as ‘pseudo-
cgpadtor’ or ‘redox cgpadtor’, a hydrous RuO,-based EC
is wel known one due to its quite distinctive
charaderistics of highly reversible and very fast faradaic
readion mechanism, high spedfic cgadtance and very
good conductivity.

Nevertheless it seems that the RuO,-based ECs are
not able to be popular to commerciaize since its raw
material price is extremely expensive. In addition, since
its thickness of RuO, eledrode layer is limited asto be a
thinner layer under several microns, its gedfic
cgpadtance with resped to apparent eledrode aea is
rather smaller than that of AC-based ECs. Lots of studies
on conducting polymer as ancother eledrode material for
redox cgpadtors have been conducted, however, some
weaknesses of its performance dharaderistics on working
temperature and cycle-lifetime ae remaining so far.

As another attempt to overcome technicd barriers of
EDLCs or pseudo-cgpadtors, asymmetric dedrode in
ECs have being investigated recently. We, authors, have
also presented a brief result on asymmetric dedrodes
with the positive dedrode of Ni(OH), and AC compaosite
material and the negative eledrode of AC-based
examined up to 14V in KOH eledrolyte.? The examined
asymmetric dedrode unit-cdl with nickel foam current
colledors has down a hybrid charaderistic of bath
EDLC and pseudo-capadtor.

In this paper, some more progressed results for the
hybrid EC of EDLC/pseudo-capadtor would be
presented. By optimizing mass balance of eledrode
material between positive and negative dedrodes, the
maximum operating voltage of unit-cel has been widened
up to 16 V maintaining electrochemicdly stable cyclic
behavior. Around 580F/g of the spedfic cgpadtance for
half-cel at 10 mA/cm® of charge-discharge current
density, which is corresponding to the energy density of
38 Wh/kg with resped to the total adive material weight
of unit-cdl, has been evaluated. Until 2,000 cycles of
charge-discharge tests at 10 mA/cm? in the voltage range
from 0.8 to 16 V, less than 20% of the cgadtance

degradation has been observed. The spedfic resistance
measured by ac impedance method without bias voltage
has been observed as about 0.6 Q-cm?.

Acknowledgements: This dudy was suppated by
Korean Ministry of Science and Tedhnology for National
Lab Program.

Refer ences

1. Jong H. Kim, Kyung H. Shin, and Chang S. Jin,
Electrochemistry, 69, 11(2001)

2. J. H. Park, O. O. Park, K. H. Shin, C. S. Chin, and J.
H. Kim, Electrochem. Solid State Lett., in printing(2002)

164 -

Voltage(V)
= IS
N >
1 1
L L

=

o
L
L

0.8 - B

4(‘)0 5(‘)0 6(‘)0 7(‘)0 8(‘)0 9(‘)0 10‘00 llIOO 1200
Time(s)
Figure 1. Charge-discharge cycle & 10 mA/cm? of
current density.
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Figure 2. Spedfic cgadtances of unit-cdl on current
densities.
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Figure 3. Cycle-life performance a 10 mA/cm? of current
density.



