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Abstract — Tantalum solid electrolytic capacitors were fabricated by dip coating process into the electrolyte solutions which
mixed polyaniline powder with dopants[camphorsulfonic acid(CSA) and dodecylbenzenesulfonic acid(DBSA)] respectively
with the mole ratio of 1:2. This mixed powders were dissolved in solvents trifluoroacetic acid and chloroform respectively to
prepare the polymer electrolyte. Tantalum electrolytic capacitors prepared with polyaniline solution dissolved in prdtic solven
such as trifluoroacetic acid showed a high capacitance and a IdwPtlyaniline electrolyte solution containing surfactant
was prepared by adding N-lauf§daminopropionic acid and sorbitan monooleate to pdipansolution prepared previously.
Polyaniline electrolyte solution containing N-laufAaminopropionic acid surfactant showed a high capacitangé{pa&nd a
low tam(3%). In the case of using polyaniline dissolved in the protic solvegtdaffinity was obtained due to a hydrogen
bond between hydrogens in protic solvent (electrolytic solution) and oxygens in tantalum oxide. In the case of using surfac-
tants, improved capacitor characteristics was also obtained due to a increase of the affinity between surfactant having aprotic
chains and hydrogens and aprotic polyaniline chain and a increase of impregnation rate of the polyaniline solution induced a
hydrogen bonding between hydrogen in the surfactant and surface of the tantalum oxide.
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Fig. 1. Structural formula of (a) amphoteric surfactant (N-lauryl-B-ami-
nopropionic acid, and (b) non ionic surfactant (sorbitan monooleate
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Fig. 2. Structure of tantalum electrolytic capacitor fabricated in this
study.
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Fig. 3. Mold structure of tantalum electrolytic capacitor fabricated in
this study.
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Fig. 4. Hydrogen bonding between tantalum oxide surface and poly

niline solution; (a) PAnf/trifluoroacetic acid electrolyte solution.
and (b) PAn/chloroform electrolyte solution.
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Table 1. The characteristics of tantalum electrolytic capacitors using soluble polyaniline solutions composed of a protic soheert an aprotic solvent respectively

Electrolyte

CapacitancgiF) (at 120 Hz)

Tad (%) (at 120 Hz) Conductivity (S/cm)

Protic solvent (PAn/trifluoroacetic acid)
Aprotic solvent (PAn/chloroform)

80

20 45
30 48

Fig. 5. SEM photographs of the tantalum electrolytic capacitors prepared by using; (a) PAn/trifluoroacetic acid electrolyte soio, and (b) PAn/chlo-

roform electrolyte solution.
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Fig. 6. Capacitor characteristics as a function of a concentration of non ionic surfactant (sorbitan monooleate) in a PAn/trifteacetic acid electrolyte

solution; (a) Capacitance jiF), and (b) Loss tand (%).
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Fig. 7. Capacitor characteristics as a function of a concentration of amphoteric surfactant (N-laun@-aminopropinonic acid) in a PAn/trifluoroacetic acid

electrolyte solution; (a) Capacitance F), and (b) Loss tand (%).
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Table 2. The characteristics of tantalum electrolytic capacitors in accordance
with a kind of surfactant added in polyaniline solution base
trifluoroacetic acid
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Fig. 8. Capacitor characteristics appling PAn/trifluoroacetic acid elec-
trolyte solution using (a) no surfactant, (b) non ionic surfactan
(sorbitan monooleate), (c) amphoteric surfactant (N-lauryB-ami-
nopropinonic acid); (a) Capacitance jiF), and (b) Loss tand (%).
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Fig. 9. The interaction between amphoteric surfactant (N-lauryB-ami-
nopropinonic acid) added PAn/trifluoroacetic acid electrolyte
solution and tantalum oxide.

Fig. 10. SEM photographs of the tantalum electrolytic capacitors prepared by using; PAn/trifluoroacetic acid electrolyte solutigia) no surfactant, (b) con-
taining non ionic surfactant (sorbitan monooleate), and (c) containing amphoteric surfactant (N-laury-aminopropinonic acid).
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