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GRAPHICAL ABSTRACT

» CdTe/TiO, NTAs composites was
prepared by pulse electrodeposition
method.
» The composites shows high
photocatalytic activity and stability
for PNP degradation.
» Effect of CdTe amount, initial H:0
concentration, pH and hole

scavengers was studied.
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The photocatalytically oxidative decomposition of p-Nitrophenol (PNP) with the CdTe nanoparticles-
modified TiO, nanotube arrays (CdTe/TiO, NTAs) as catalyst was investigated under visible light
(400 nm < /<800 nm) irradiation. The CdTe/TiO, NTAs show much higher degradation rate
(0.0312 min 1) than the unmodified TiO, NTAs (0.0071 min~'). The enhanced photocatalytic activity is
attributed to the extended absorption in the visible light resulting from the narrow-band-gap semiconduc-
tor CdTe and the effective separation of photogenerated carriers. The photocatalytic activity of the photo-
catalyst is decreased by hole scavengers, indicating an oxidative degradation route with the
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photogenerated holes acting as the oxidant.
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1. Introduction

Since 1976 when Carey et al. [1] successfully applied TiO, in the
photocatalytical degradation of organic pollutants, TiO,-based
nanostructured materials have attracted great attentions of global
environment and energy researchers. Among all of the TiO, nano-
structured materials, vertically oriented TiO, nanotube arrays
prepared on a Ti foil by electrochemical anodization have become
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exceedingly in demand [2-4]. However, the wide band gap of
3.2 eV (385 nm) for anatase and 3.0 eV (410 nm) for rutile limits
its applications as a photocatalyst because that only the UV light
can be absorbed. As UV light constitutes only 5% of the solar spec-
trum [5], 95% of the solar photons are useless for TiO, photocata-
lysts. Considering the efficient utilization of the visible light
(accounting for 43% of the total sunlight) to generate electron-hole
pairs for promoting photocatalytic redox reactions, it is therefore
evident that any modification of the TiO,-based photocatalysts
resulting in a lowering of its band gap will represent a breakthrough
in the field. Various semiconductor nanoparticles with narrow band
gap, including CdS [6-8], PbS [6,9], Bi»S3 [6,10], CdSe [11,12], and
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