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Abstract Hydrothermal synthesis of highly crystalline TiO, nanorods is a well-developed technique and the nanorods have
been widely used as the template for growth of various core-shell nanorod structures. Magneli/CdS core-shell nanorod structures
are fabricated for the photoelectrochemical cell (PEC) electrode to achieve enhanced carrier transport along the metallic magneli
phase nanorod template. However, the long and thin TiO, nanorods may form a high resistance path to the electrons transferred
from the CdS layer. TiO, nanorods synthesized are reduced to magneli phases, Ti,O,..;, by heat treatment in a hydrogen
environment. Two types of magneli phase nanorods of Ti4O; and Ti;Os are synthesized. Structural morphology and X-ray
diffraction analyses are carried out. CdS nano-films are deposited on the magneli nanorods for the main light absorption layer
to form a photoanode, and the PEC performance is measured under simulated sunlight irradiation and compared with the
conventional TiO,/CdS core-shell nanorod electrode. A higher photocurrent is observed from the stand-alone Ti;Os/CdS core-
shell nanorod structure in which the nanorods are grown on both sides of the seed layer.
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Fig. 2. Schematic of the PEC measurement system.
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Fig. 3. SEM images of (a) TiO, nanorods and (b) its reduced form of Ti;O;. (c) XRD pattern of the Ti4O; nanorods shown with the
reference pattern. (d) I-V curves in dark and under the simulation sunlight for Ti;O; nanorods.
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Fig. 4. (a) SEM image of Ti;O,/CdS core-shell nanorods. (b) I-V
curves in dark and under the simulation sunlight measured with the
Ti4O,/CdS core-shell nanorods and (c) ABPE.
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Fig. 5. XRD patterns of (A) the seed layer fabricated by the
method B showing mixture of rutile and anatase phases,”® (B) the
Ti;Os layer formed by reduction of (A), (C) the as-deposited Ti;Os/
CdS core-shell structure, and (D) the Ti;Os/CdS core-shell structure
annealed at 500 °C.
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Fig. 6. SEM images of Ti;Os/CdS core-shell nanorods formed by coating with (a) a CdS solution, (b) 2 times higher CdS concentration
of (a), and (c) 3 times higher CdS concentration of (a). (d) photocurrent density and (¢) APBE measured for the Ti;Os/CdS core-shell
nanorods having different CdS thicknesses of (a)-(c). (f) Photocurrent density and (g) APBE measured for the Ti;Os/CdS core-shell
nanorods annealed at different temperatures.
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