2006 45 64 % 7 i ik Vol. 64, 2006
4 18 141, 18711875 ACTA CHIMICA SINICA No. 18, 18711875

L AR -
B 3-FIEIEN B B 3- O AU S IR AR Sh A K RO S R AL SRR R

; ab > o= b
ME R A
CIAERHECOR =B BE A5 050018)
CiTdbRHE B 52 TR 415 050018)

WE  CRAKSGERIE TR ERGURAE, HR AR SR 4K 5 )45 Ll oK 45 1) e B IEAT G AL . BRTR Eh Aok g =
EBHBOC TR, B n- RS RReME SRR, B 3- R BEWY [poly(3-methylthiophene), PMeT]. & 3-CLBEMEN)
[poly(3-hexylthiophene), P3HT]M& 14k IR £h 4 KA 5 7 A 1) FL IR B R SLAR IR SR oK B B e it i, B = A b Fa i)
PR KX ). SRR PMeT . SRIRERGKETIPIHT HIGHFEHAR A HIE 11.40%, 0.91%(KA IEETHi1
K). BRRERAKEIPMET Kt IR AR IR Eh 0K A IPSHT 1 B EE R 15 10.5%. SRR TR 4K IPMeT | 4k
YR IPSHT HAETE p-n e l4s, £ &M T p-n R AT A A TR T2 7 o .

REH R ERARE, LY T 3-HIENEy; TR 3-CAETEY

Photoelectrochemical Performance of Titanate Nanotubes Modified
with Poly(3-methylthiophene) and Poly(3-hexylthiophene)
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Abstract Titanate nanotubes were prepared by hydrotherma method. The photoelectrochemical properties
of the titanate nanotubes were investigated. The titanate nanotubes produced anodic photocurrent, exhibiting
the property of n-type semiconductor. The experimental results showed that photocurrent produced by the
poly(3-methylthiophene) (PMeT) modified titanate nanotubes and the poly(3-hexylthiophene) (P3HT) modi-
fied titanate nanotubes was higher than that of the pure titanate nanotubes. The wavelength producing
photocurrent for titanate nanotubes/PMeT and titanate nanotubes/P3HT both shifted to long wavelength re-
gion respectively. The maximum IPCE of titanate nanotubes/PMeT and titanate nanotubes/P3HT reached
11.40% and 0.91% respectively (no correction for photon loss). The maximum IPCE of titanate nano-
tubes/PMeT was higher by 10.5% than that of titanate nanotubes/P3HT. The p-n heterojunction existed in ti-
tanate nanotubes’PMeT and titanate nanotubes/P3HT respectively, which favored the separation of elec-
tron/hole pairs generated by photoexcition.
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Figurel TEM images of titanate nanotubes
(a) sample A; (b) sample B; (c) sample C; (d) sample D
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Figure 2 Photocurrent action spectra of titanate nanotubes ob-
tained by washing with distilled water (1) and obtained by wash-
ing with HCI aqueous solution and distilled water (2)

Electrode potentia: 0.5V (vs. SCE)
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Figure 3 Photocurrent action spectra of titanate nanotubes/
PMeT (A) and titanate nanotubes/P3HT (B) with different po-
lymerization time
Electrode potential: —0.2V (vs. SCE); 1: 40s; 2: 50 s, 3: 605, 4: 705, 5: 80 s
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Figure 4 Photocurrent action spectra of titanate nanotubes (1),
titanate nanotubes/PMeT (2) and titanate nanotubes/P3HT (3)
Electrode potential: —0.2V (vs. SCE)
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Figure 5 Photocurrent transients of titanate nanotubes (A),
titanate nanotubes/PMeT (B and C) and titanate nanotubes/P3HT
(D and E)

Electrode potentia: (A, B, D): —0.2 V (vs. SCE); (C and E): +0.2 V (vs.
SCE)
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Figure 6 Current-voltage curves for titanate nanotubesPMeT
(A) and titanate nanotubes/P3HT (B)

(@) under illumination; (b) in the dark. Scanning rate: 20 mV/s; wavelength:
470 nm
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