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Abstract: Hydrothermally synthesized TiO, nanorod arrays on FTO glass substrates were functionalized with
uniform Bi,S; quantum dots by CBD method combined with self-assembled monolayers (SAMs). The surface
morphology, structure, optical and photoelectrochemical behaviors of the TiOy/Bi,S; nanorod arrays are considered.
The results that uniform Bi,S; thin films were deposited on the surface of TiO, nanorods modified by APTS SAMs.
The key of the technology is that the APTS SAM possessing -NH, functional groups can be employed to control
nucleation. Moreover, the deposition time of Bi,S; thin film plays a key role in the visible light absorption as well
as photoelectric response of TiO/Bi,S; nanorod arrays. It reveals that, with the increase of the deposition time, the
J.. of composite thin film first increased and then decreased, and a J,, maximum value of 0.13 mA -cm™ reached
at 20 min deposition of Bi,S;. The increase of J,. for the initial deposition time could be interpreted as the result
of enhanced absorption in the visible light range. Further increase the deposition time resulted in an obvious
decrease in J.. This phenomenon might be attributed to Bi,S; overloading on the surface of TiO, resulted in

aggregations and conglomerations, leading to more surface defects and recombination of photoexcited carrier.
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Fig.1 X-ray diffraction patterns of TiO, nanorod arrays and powder on FTO/glass
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Fig.2 FESEM micrograph of TiO, nanorods arrays with different vlumes of tetrabutyl titanate

Insets show its corresponding SAED pattern
K3 AR TIO, 91K B35 6 HL B IR A e 4 9% A
Fig.3 TEM image of a single TiO, nanorod (a) and the lattice-resolved image (b)
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Fig.4 FESEM micrographs of TiO»/Bi,S; nanorod arrays (NRs) with different reaction times

K 5 FmiEiiE AR CBD B TiO/BiS, 41 K511 FESEM B A
Fig.5 FESEM micrographs of TiO, /Bi,S; NRs with different reaction times after APTS SAMs modification
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