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Fig. 1  Absorbance measured at 780 nm as a function of

applied potential for the nanostructured TiO, elec-
trode in 0.2 mol + L™" TBAP acetonitrile solutions
containing 0 (m), 0.2 (e) and 0.4 (a) mol *
L~' TBP, respectively
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Fig. 2 Absorbance measured at 780 nm as a function of
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Fig.3  Current ~ time curves(a) and cathodic charge changes with potentials(b) of the nanostructured TiO, electrode in

0.2 mol + L. ™" TBAP/acetonitrile solution ( the electrode was initially polarized at 0.8 V for 2 min)
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Influence of Tert-Butylpyridine on the Band Energetics of
Nanostructured TiO, Electrodes and the Photoelectrochemical
Properties of Dye-Seneitized Electrodes

YANG Shu-ming* , WANG Ji-chao, KOU Hui-zhi, XUE Hong-bin, WANG Hong-jun
GUO Yu-ling
(College of Chemistry and Chemical Engineering , Institute of Applied Chemistry, Xinyang
Normal University, Xingyang 464000, Henan, China)

Abstract ; The flat band edges (E,) of nanostructured TiO, electrodes in electrolyte solutions with tert-butylpyri-
dine (TBP) of different concentrations have been determined with spectroelectrochemical technique. TBP played a
role in band energetics of nanostructured TiO, electrodes. The E values of —2.25, -2.46 and —2.62 V were
determined in three 0.2 mol - L™ tetrabutylammonium perchlorate (TBAP) acetonitrile electrolytes which con-
tain 0,0.2 and 0.4 mol - L.™" TBP respectively. The addition of Li* ions shifted E,, positively. The E, values of
-1.12, —=1.22 and -1.30 V were determined in three 0.2 mol - L™" LiClO, acetonitrile electrolytes which
contain 0, 0.2 and 0.4 mol - L™" TBP respectively. The trap state distribution was investigated by the measure-
ments of time resolved current. The total trap state densities of 3.52 x 10", 3.18 x 10" and 3.37 x 10"
em > were determined in three 0.2 mol - L ™' TBAP acetonitrile electrolytes which contain 0, 0.2 and 0.4 mol
- ™' TBP respectively, with trap distribution maximum located at —1.99, —1.89 and —1.85 V. The addi-
tion of Li* ions also reduced the trap state densities. The total trap state densities of 8.39 x 10", 1.11 x 10"
and 9.22 x 10" ¢m* were determined in three 0.2 mol - L ™" LiClO, acetonitrile electrolytes which contain 0,
0.2 and 0.4 mol + L.™" TBP respectively with trap distribution maximum located at —0.72, -0.84 and -0.95
V. Finally the nanostructured TiO, electrodes were sensitized with dye N3 and their photoelectrochemical proper-
ties were studied in electrolytes with TBP of different concentrations. Experiment results showed that as the con-

centration of TBP increased, the photoelectric conversion efficiency increased due to improved V..

Key words: dye sensitized TiO, electrode; TBP; spectroelectrochemistry; band energetics; trap state
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