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Photoelectrochemical Study of Poly(3-methylthiophene) Modified
Composite Sulfide Anchored Nanostructured TiO, Film
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Abstract The Q-CdS, Q-PbS quantum dot were formed in situ on the nanocrystalline TiO, electrode using
chemical bath deposition techniques and the poly(3-methylthiophene) (PMeT) was prepared with electro-
chemical method on TiO,/Q-CdS (Q-PbS) film. The photoelectrochemical properties of PMeT modified
Q-CdS, Q-PbS anchored nanostructured TiO, film were studied by photoelectruchemical method. The re-
sults indicated that PMeT, Q-CdS and Q-PbS modified TiO, film and PMeT modified Q-CdS, Q-PbS an-
chored nanostructured TiO; film produced photocurrent in the longer wavelength region under certain con-
dition. In infrared light region, the conversion efficiency of light to electricity for the composite semicon-
ductor nanoporous films was greatly improved compared with that of the nanostructured TiO,. The experi-
ment result showed that the p-n heterojunction existed in the nanostructure TiO,/Q-CdS (Q-PbS)/PMeT film
electrode, which favored the separation of electron/hole pairs generated by photoexcitation. It cound be seen
that the maximum value of incident photon to current conversion of efficiency (IPCE) for PMeT modified
Q-CdS, Q-PbS anchored nanostructured TiO, film was 11% and 7% respectively.

Keywords quantum dot; TiO, nanoporous film electrode; poly(3-methylthiophene); photoe ectrochemistry
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Figure 1 AFM images of the ITO/TIO, (a), ITO/TiO./Q-PbS
(b) and ITO/TiO,/Q-CdS (c) porous films electrode
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Figure2 Photocurrent action spectra of four electrodes EV
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Figure 3 Photocurrent transients of ITO/TiO,/Q-CdS/PMeT
(A) and ITO/TiIO,/Q-PobSIPMET (B)
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Figure 4 Current-voltage cures of ITO/TiO,/Q-PbS/PMeT (A)
and ITO/TiO,/Q-CdS/PMET (B) electrode
(@) under illumination; (b) in the dark. Scanning rate: 100 mV/s, wavelength:
470 nm
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Figure6 The schematic for mechanism of p-n heterojunction
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Figure 7 Photocurrent versus potential curves for the ITO/
TiO,/Q-PbS/PMEeT (a) and ITO/TiO,/Q-CAS/PMET (b) electrodes
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