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Photoelectrochemical Study on the Nanostructured
TiOo/PMT Film Electrode
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Abstract The photon-current conversion properties of nanostructured TiO,/poly(3-methythiophene)
(PMT) film electrode were studied by using the photocurrent action spectra, the photocurrent dependence of
potential and UV-Vis absorption spectra. The bandgap of PMT filmis 1.93 eV. The diagram of energy level
of PMT film was determined with cyclic voltamogramm and photoelectrochemical method. The conduction
band of PMT filmis —3.44 €V. The p-n heterojunction existed in the TiO./PMT film electrode, which fa-
vors the separation of electron-hole pairs. The nanostructure can enlarge the visible optical absorption region
and obviously increase the photocurrent in visible region. The photocurrent threshold shifted to >600 nm,

and the photon-electron conversion efficiency could be improved .
Keywords nanostructured TiO./PMT electrode; photoel ectrochemistry; conducting polymer
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Figure 1 UV-Vis spectra of ITO/TIO, electrode (a) and
ITO/TIO/PMT electrode (b)
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Figure 2 Transient photocurrent of ITO/TiO, electrode and
ITO/TIO,/PMT electrode (Bias: —0.2V)
a—ITOITiO, electrode, b—ITO/TiO,/PMT electrode
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Figure3 Current-voltage curve for ITO/TiO,/PMT electrode
a—under illumination, b—in the dark. Scan rate: 50 mV/s, wavelength: 470

nm
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Figure 4 Relationship between the (Ix*h)® and hv of the
ITO/PMT film electrode in electrolyte
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Figure 5 Photocurrent action spectra of TiO, nanoporous film
electrode (a) and TiO,/PMT film electrode (b) [Electrode poten-
tial: 0.2 V (vs.SCE)]
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Figure 6 Cyclic voltamogramm of PMT film electrode in 0.1

mol/L acetonitrile solution of (C4Hg),NBF,
Potential range: —0.2V to 1.0V (vs. Ag/AgCI), scan rate: 20 mVes *
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Figure 7 The plots of photocurrent-wavelength of 1TO/TiO,
electrode (a) and ITO/TiO./PMT electrode (b)
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