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Abstract — In this study, polyaniline (PANI)/WOj; electrode was prepared as an anode of a lithium ion capacitor, and
its electrochemical characteristics were measured and analyzed. When PANI was electrochemically deposited on the sur-
face of WO; electrode, the capacity of PANI/WO; was improved with increase of the deposited amounts of PANI. Fur-
thermore, the effect of light irradiation on capacity and coulombic efficiency was examined by irradiating sunlight
during charging and discharging. When the light was irradiated to the WO; electrode and the PANI/WO; electrode,
those capacities and coulombic efficiencies were increased compared to that measured under the dark condition. It is
attributed to the photocatalytic property of WOj; that can generate photoelectrons by light irradiation. In PANI/WO; elec-
trode, PANI also can be excited under the light irradiation with affecting the electrochemical property of electrode. The
photoelectrons improve the capacity by participating in the intercalation of Li* ions, and also improve the coulombic
efficiency by facilitating electrons’ transport. Under the dark condition, the capacity of PANI/WO; was gradually reduced
with increase of cycles due to a poor stability of PANI. However, the stability of PANI was significantly improved by the
light irradiation, which is attributed to the oxidation-reduction reaction originated from the photogenerated electrons and
holes in PANI/WO;.
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WO, TiO,, Fe,05 9 22 a7 HEEA|
o] ZAME Q& w) FHAt FA . o]
WS W 2APE Qls 223l Bl &
AZ 4= QAT 2 Aol A = A}, o]
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WO, %= fluorine-doped tin oxide (FTO) =5 7] O & 3}
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Fig. 1. (a) SEM image of prepared WOj; electrode. (b) X-ray diffrac-
tion (XRD) patterns of PANI/WO; (passed charge (Q) =1 mAh)
and WOj; electrode. Solid circle and open circle indicates
WOj; and FTO, respectively.
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Fig. 2. Cyclic voltammograms of PANI/WO; prepared with different passed charge (Q) (0.5, 1, 1.5, 2, 3 mAh) for PANI deposition (a) at dark

and (b) under light irradiation.
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3lo] WO,9lell M atE= PANH F& #3}A)7) 112} ST Fig. 2(a)
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o] AF Al 7hellF = Q)R] T7HE= cvel o] T7ehE
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o) S71ekE on|$tt. PANI} 51713184 22 (pseudo-capacitance)
S 73 Q7] whEel] B oS ©A s 83 SUtEo] |
Zo] F7ke Al ¥ Zlolth. oleldk A3 Fig. 2(b)9t 2ol Y&
AR S W FARSHA UEbdth W& ZARFAA CVE 57
31912 w, PANI A% 2] 7}al3 dFgo] S7FeHES PANI/WO,
A=l cve wao] F7kE S 8, 9k 0.3 V (vs. Ag/AgCl) ©]
o] 2t Pl 4tk anodic) 57 }%%E]O*bfﬂ ol WO,

A5 Z9 PANIE WO,
FE 3 PANI/WO,] A=e] 4%4&
$-o %= W0;2] monoclinic 27|

m>J |\ _>¢

=
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Fig. 3. Specific capacitance of PANI/WO; with different amounts of
PANI under dark and light irradiation.
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Fig. 5. Discharge/charge curves of WO; and PANI/WO; (Q = 1 mAh) electrodes at a current density of 0.35 A ¢! (a) at dark, (b) under light

irradiation.
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