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Measurement of Space charge distribution in Electric Double

Layer Capacitor and its evaluation
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EDLC (Electric Double-Layer Capacitor), a sort of physical battery, has attracted much attention from the viewpoint of the prevention of
global warming and energy problems. However, in order to popularize EDLC widely, a low-cost EDLC with high energy density must be
developed. Especially, there have been considerable research efforts to improve the energy density. It has also been reported that the amount
of accumulated electric charge increased with increasing charging time although its detailed mechanism has not been clarified. To optimize
EDLC systematically, it is necessary to investigate the accumulation state of electrical charges in the EDLC. Therefore, we performed
measurements of space charge distributions in EDLC by means of a pulsed electro acoustic (PEA) method. As a result, It has been understood
that the change at the time of the space charge distribution of EDLC and the charge characteristic of the EDLC are almost corresponding. The
use of the PEA method can be expected as a method of evaluating the accumulation charge of EDLC by measuring the space charge
distribution of it.
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Table 1 Acoustic impedance of each material.

Materials Acoustic impedance Density: Sound velocity
Zy (kg/m?/s) P (kg/m®) ¢ (m/s)
Aluminum 13x10° 2500 5200
Carbon 0.303x10° 337.2 900
Cellulose 1.612x10° 1154 1400
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Table 2 Relative permitivity of each materal.

Materials | Relative permitivity:e; | Thickness: dy(um)
Aluminum 8.0 30
Carbon 57 150
Cellulose 2.9 20
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