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The Effect of Electrolytic Conditions on
the Capacitance Gain of High Voltage
Aluminium Electrolytic Capacitor

Kim, Heung Shik - Kim, Yung Hong - Lee, Byung Woo
Department of Metallurgical Engineering

<Abstract>

A research to obtain maximum capacitance gain on high voltage aluminium
electrolytic capacitor has been conducted by etching high purity cubic textured
aluminium foil of which thickness was 100um.

The maximum capacitance(CV) value in aluminium electrolytic capacitor has
been obtained by. etching high purity aluminium foil in 2.0M hydrochloric acid at
80%C. The total current and current density which showed optimum capacitance
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value in this research were 60 coulomb and 80 mA/cm®
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Fig. 1. Schematic diagram of experimental apparatus for electrolytic etching
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Fig.2. Effect of HCI concentration on CV value at current density of 120mA/cm?®

and anodic current of 60 coulomb
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Fig.3. Tunnel pits formed on recrystallized
high purity aluminium foil by

Fig.4. Cross section microstructures of
etched and anodized aluminium

etching in hydrochloric acid : A) foil:A) HCl concentration 0.5M B)
HCl concentration 0.5M B) HCl HCl concentration 2.0M C)HCI
concentration 2.0M C) HC! con- concentration 2. 5M

centration 2.5M
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Fig.5. Effect of current density on CV value at anodic current of 60 coulomb and
anodizing voltage of 250V

- 271 -



8 HEY - AT - oy

Fig.6. Tunnel pits formed on recrystallized
high purity aluminium foil by
etching in hydrochloric acid : A)
current density 80mA/cm® B)
current density 200mA/cm® C)
current density 400mA/cm?
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Fig.7. Effect of total anodic current on CV value at current density of 300mA/cm®
and anodizing voltage of 250V
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{A)

B)

Fig.8. Cross section microstructures of etched and anodized aluminium foil : A) total
anodic current of 45 coulomb B) total anodic current of 60 coulomb
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Fig.9. Effect of etching temperature on CV value ; current density : 80mA/cm?,
total anodic current : 60 coulomb, HCI concentration : 2.0M
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Fig. 10. Tunnel pits formed on recrystallized high purity aluminium foil by etching
in hydrochloric acid ; A) etching temperature 60 B) etching temperature 70T
C) etching temperature 80 D) etching temperature 90%C
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Fig. 11 Cross sveyction microstructures of etched and anodized aluminium foil :
A) Etching temperature 60C B) Etching temperature 70T
C) Etching temperature 80C D) Etching temperature 90T

4. 4 &

(100)<001> AFz2L F= 7de o
FulE £2YE o] 8E A ATMAEL H
el mixe HidY =, VHYUE,
B 2 2o WE d7ERE 293
H oh& Ao

1) HCIE o]8% AHsjolF A HCl9] &
EE& 0.5M~2.5M% WA HAH
f£2g 3% A, 2.0Me 5=
A Vg w2 PR e JERS
ou, 2.0M ol EME W
dufe] 2 FRAoz HHLo
4%E ¢ 4 ARk

- 275 -

2) AFYUEE S0mA/cm*~500mA/

3)

cm’E HIAH FHALEHFE SHT
Z3 80mA/cm’e] FHAZAAN H
thtE RYlew, I ol ARHUE
M EldTES] A W IxY
o] FAZLARE A FHFF] T4
TE g ATk =3, 1] o
T2 60coulomb?] o]HeA I je]
HAAEHE 9& 5 Aotk

Hajde] &&= 80¢oA o93F &4
o] 71 SRR 1 ol 2%
Ae FREA W A2z 9
2 540 ¥4 g8 & & A4k
mekr, 2 A Hijde] &
= oAAe ARZHE sl 80
¢t HYEE ddEY



12

AEY - HIE -

ALY S|

U?,‘.:

. K.Hirata, T. Yamasaki;IEEE Trans,

12(3), P217 (1976).

R.S. Alwit, H.Uchi, T.Beek and R.
C. Alkire;d. Electrochem. Soc., 131
(1), P13~17 (1984).

C.G.Dumm, R.B.Bolon, A.S. Alwan
and A.W.Stirring;dJ. Electrochem.
Soc., 118(2), P381 (1971).
N.F.Jacson;Electrocomp. Sci. and
Tech., 2, P33 (1975).

D.J.Jensen, N.Hansen and F.J.
Humphreys;Seventh Int. Conf. on
Texture of Materials, Netherlands
Society for Materials Sci., P251
(1984).

E.Nes and J. K. Solbery;Mat. Sci.,
Technol, 2, P19-21 (1986).

BRE, KR HASBEGEE, 31, P329
(1967).

K.Hebert, R. Alkire;d. Electrochem.
Soc., 135, P2447 (1988).

- 276 -

oy $-



