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Abstract - Electrical double-layer capacitor (EDLC) is
an electrochemical energy storage device in which
electric charges only accumulated by a pure
electrostatic  attraction force are stored on the
electrolyte-electrode interface in a form of double
layer and separated by the electrolyte. The composite
was prepared by mixing nanosize TiO: and activated
carbon through a means of ultrasonic vibration in
ethanol solution for 30 min in various mass ratios of
ACTiO; to form activated carbone-semiconducting
oxide composites. Either 10 M LiClIO4/EC-DEC or
EtuNBF/EC-DEC was used as the electrolyte. It was
found that with modification of TiO; the specific
capacitance of activated carbon measured at 1
mA/cm’ was increased from 40 to 50 F/g. This
method is unique in comparison the conventional
method because it uses semiconducting TiO2 other
than electrochemically active matenials such as RuO,
The increase in specific capacitance could be
attributed to the decrease in electric polarization,
caused by the introduction of TiOs.
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Fig. 1. Preparation of TiG; nano fiber
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Fig 2. Surface morphology of TiO; nano fiber
(a) SEM images, (b) TEM images
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Fig 3. XRD pattenm of TiO» fibers as spun
and treated at 600T for 3h.
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Fig 4. TG analysis of TiO2 nano fibers as spun and
treated at 600T for 3h.

3.2 ®o|stety 54 "ot

Az TIO, 449 @788y 4L wedE lem’
ol Ay HIE Azxdn v A FAHS
AC/electrolyte/ACTS} o] FAstgn 44 Hsfde
LiCIOyPCE AME3813th FAT £5& 50mV/s, AN 9
¢ 03va #g& o 9 cyclic voltammetry 3 3§
A7E Fig. 59 Jepidth A83 AC/ACE F+A4€
AMAEE A7o)FFel 9F 48wl gle 3
o] AL JeERA oD, AC/ACTE FAE 7l
Hie B d7dA ZEF ule} go] EFELE 744

- 2023 -



7194 AL A= AL BUsUt oldF A
< =AM Atz dye IBE F glon ol
AC/ACTZ F4€ ARAE7 B 2 §32 7MAx
AFE AAHo2 & 4 e Aotk

F94d 2% H/LE 53N TIO, H7ke 43
BRE ez B34l Fig. 6l AFIYEES
100mA/ge 2 Bidsted AE Zzhe] AMAIE Ao
A AdEe 2% =dd 4L el
ACT/ACE F49 AHAEZF AC/ACE FAE AuA
Hut ge ASLE FHY & ULL FUsget F
A9 AQAlE 2F 30VolM 27VARA IR drop B34S
YehI%it) ol AFo) =dAe Fapo] RFsle A
o] Adw dsde) AHAleld] YA=EE vl[E B9
Aol & Aoz Asdch E£§ Fig. 6(b)e] JeRI
RAAY, AolF Fo] WE LFWUSE ACT/AC AHA
37} o} 30%°]4de] &Fo| Y UL Uiy

Current (A/g)
Lo

U
N

i
w

Voltage /V

Fig 5. Cyclic voltammograms of electrochemical cells
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Fig 6. Galvanostatic charge-discharging curves of AC/
AC and AC/ACT electrode in 1M LiCIO4/PC.
(a)charge-discharge test, (b) cycle performance
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