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Development of Activated Carbon Electrode for Advanced Electric Double-layer Capacitor
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ABSTRACT

An electrode has been developed for the electric
double-layer capacitor utilized in the Honda FCX fuel
cell vehicle. Control of the property of the pores of the
activated carbon which is the main material and efforts
to increase electrode density have enabled the
achievement of a capacitance per unit volume of 17.6F/
cm?®, while optimization of the electric conductive
adhesive has brought surface resistivity to 6.7Q-cm?.
Excellent durability has been achieved by controlling
residual organic impurities in the production process. As
a result, the capacitor cell in which the electrode is
utilized has a capacitance of 1350F and an internal
resistance of 2.5mQ2, is highly durable, and was judged
suitable for use in the Honda FCX.
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Fig. 3 Structure of electrode
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Fig. 4 Production process of electrode for electric
double-layer capacitor
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Fig. 6 Specific capacitance of activated carbons
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Table 1 Characteristics of adhesive components

Adhesive Solvent Eleptrolyte Features
component resistance
- High adhesive
Poly-Imid N-methyl strength
Oly-imice- -methy Good - Difficulty of solvent
amide pyrolidone removal
- Low durability
Silica sol water Good - Fragile and easy to
peel with bending
- Good flexibility
PVA water Good - Easy to reduce
residual solvent
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Fig. 12 SEM images of current collector
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Fig. 14 Effect of carbon-black/graphite composition

on surface resistivity behavior
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Fig. 16 Electrode coil

Table 2 Electrode performance

Item Achieved value

Specific capacitance 17.6F/cm?

Surface resistivity 6.7Q-cm? (per single electrode)
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Table 3 Sheet electrode quality

Item Achieved value

Thickness accuracy of

+ =
sheet electrode +51m (0=0.18)

Density accuracy of

3 (5
sheet electrode +0.01g/cm” (0=0.0029)
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Table 4 Capacitor performance

Item Achieved value
Capacitance 1350F
Resistance 2.5mQ
Durability longer than FCX life
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