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Fig. 1  Photocurrent spectra of nanocrystalline Fig. 2 Redationship plots of dark current vs. po-

TiO, films (1, 2 and 3) electrodeposited tential of ITO and nanocrystalline TiO,
on ITO and pure ITO in 0.1 mol/ L. KBr film electrodeposited on ITO in 0. 1 mol/L
+ 0. 02 mol/L HBr+ 0. 5 mol/ L. Na,SO, KBr + 0.02 mol/L HBr + 0.5 mol/L
a- 1.5V ps. SCE; b. 2.0V ps. SCE: ¢. 2.5V Na:SOs at wavelength 350 nm
vs. SCE. a. ITO; b. TiO; film electrodeposited at 0.0 V
IPCE: incident-photonto-current efficiencies; vs. SCE in 0.05 mol/L TiCls+ Na,COs3( pH=
Electrodeposited potential: film 1, 0.0 V(ws. 2.2); ¢ TiO; film electrodeposited at 0.1 V vs.
SCE); film 2 and film 3, 0.1 V(vs. SCE); SCE in 0.05 mol/L TiCl3+ NayCO3(pH= 2.2);
Electrodeposited solution: film 1 and film 2, d. TiOfilm electrodeposited at 0. 1 V vs. SCE in
0.05 mol/L TiCls+ NayCO3(pH= 2.2); film 0.05 mol/L TiCl3+ NaOH (pH= 2.2). Scan
3, 0.05 mol/L TiCl3+ NaOH (pH= 2.2). rate: 10 mV/s.
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Fig- 3 STM images of ITO conductive glass( A) , TiO: film electrodeposited at 0. 0 V 5. SCE(B) ., at
0.1V . SCE(C) in 0.05 mol/L TiCl;+ Na,COz;(pH= 2.2), at 0.1V ys. SCE in 0.05 mol/L

TiCls+ NaGH{pH=2/2(D)
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Studies on Photoelectrochemical Behavior and Surface Image of
Electrodeposited Nanocrystalline TiO: Films

LUO Jin , ZHOU Jing, ZU YanBing, LIN Zhong-Hua
(State Key Laboratory for Physical Chemistry of the Solid Surf ace, Institute of P hysical Chemistry,
Department of Chemistry, Xiamen Unmiversity, Xiamen, 361005)

Abstract  The photoelectrochemical behavior and surface image of electrodeposited
nanocrystalline T1i02 films prepared under different conditions were studied by using pho-
tocurrent spectroscopy, transparent spectroscopy and scanning probe microscopy. T he parti-
cle sizes of the nanocrystalline TiO2 films electrodeposited from 0. 05 mol/ L. TiCl3+ Na2CO3
(pH= 2.2) and from 0.05 mol/L TiClzi+ NaOH(pH= 2.2) were about 50—100 nm. The
photoelectrochemical behavior of the TiO:2 films was related to the surface structures. T he
Ti0:2 film electrodeposited at 0.1V vs. SCE in 0.05 mol/L TiCls+ NaOH(pH= 2.2) was of
better photoelectrochemical conversion efficiency. It was shown that the photoelec—
trochemical behavior of nanocrystalline T 102 films was different from those of compact semi-
conductor electrodes.

Keywords Electrodeposition, Nanocrystalline TiO2 films, Photocurrent, Scanning probe
microscope

(Ed.: U, X)



