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R&D of Redox Super Capacitor for Hybrid Car and on Vehicle Test

goobobo0 ooobooo
K.NOZAKI 0O A.NEGISHI O

A specially designed redox battery named as redox super capacitor (RSC) was
developed for power storage applications. Characteristics of the RSC was
demonstrated with a 10 kW system on an electric vehicle. Feasibility of RSC was
studied for power storage systems and the estimated performance was compared
with those of double layer capacitor, lead acid battery, nickel metal hydride battery
and lithium ion battery. It is concluded that the RSC is most suitable for PV and
wind power generating systems to reduce unfavorable fluctuation from those system.
To improve the cell performance, a small testing cell with apparent electrode area of
0.28 cni has been developed and tested to evaluate carbon fibers for electrodes of
the redox super capacitor, which is filled with the electrolyte solutions of redox ions
such as V(II/llN)-V(IV/V) and gives high power output like as super capacitors. The
testing cell was operated potetiostatically by CV(cyclic voltammetry), and the
analysis of reaction mechanism on the positive electrode by coulo-galvanometry
shows same kind of self-catalytic reaction.
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Fig.1 Example of coulo-galvanography (charge)
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Fig.2 Example of coulo-galvanography (discharge)
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Fig.4 Testing results of No.5 module at constant O [
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Photo.10 40 On vehicle testing of 10 kW RSC
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Tablel Comparison of Power Storage Units with
Power Density of 500 W/kgO (1)
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Table2 Comparison of Power Storage Units with
Power Density of 500 W/kgO (2)

Engry Density | Cell Voltage | Number of Cell SOC Duration
] Whlkg \% [m} Range% min
Pb-PbO2 40 1.8 11 90-65 1.08
Ni-MH 70 1 200 70-30 3.02
Li-ion 100 3.6 56 65-40 3.24
RSC 12 1.08 185 90-25 0.84 (50s)
DLC 10 1 200 100-25 0.81 (49s)

Specification of power storage unit: 50 kW, 100 kg,
200 V, 250 A, 500 W/kg

Resistivity Cost Cycle Life
oo mQ O Ah ¥YWh 000 ¥kgO OO O ¥W 0o
Pb-PbO2 14 10-80 400- 3200 0.8-6.4 4000-6000
Ni-MH 17 70-200 4900-14000 9.8-28 6000-10000
Li-ion 75 50-50 5000-50000 10 -100 3000- 6000
RSC 1.8 (417-4167) | 5000-50000 10 -100 (5yr?)
DLC 0.8 (500-5000) 5000-50000 10 -100 (5yn)
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