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Characterization of Dielectric Energy Storage Mechanism and Achievement of Continuous
Production Method for High Capacitance-targeted Ultracapacitors
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ABSTRACT

To achieve high energy density activated carbon for
use in ultracapacitors for automobiles, an activated
carbon with twice the specific capacitance per unit
volume compared to an isotropic activated carbon was
developed. The hypothesis was that higher capacitance
is related to the space-charge polarization of the inner
edge plane. As well, the preparation of graphitizing
carbon domains was researched. The high graphitizing
activated carbons derived from new aromatic compounds
demonstrate higher capacitance. Activated carbons
obtained by conventional mass production have batch
processing issues, such as contamination by metals
generated by etched reactors, variation in capacitance
within production batches, and generation of potassium
metals. To resolve the above issues, we investigated a
continuous mass-production process, and have
successfully developed a new KOH activation process.
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Fig. 1 Ragone plot of capacitor and secondary
batteries at 25°C (initial profiles)
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Eq. 1 General formula of capacitance
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Fig. 5 Model of self-discharge caused by Ni particle
and microscopic image of dotted separator
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Fig. 4-2 Mechanism of vessel corrosion in conventional KOH activation process
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Fig. 13 Comparison of self-discharge characteristics
after 72hr at 25°C
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