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Fig. 1 Schematic of the pulse electrodeposition process of

LaNiOy/TiO, nanotube arrays
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Fig. 2 Current density-time (/-¢) curve from pulsed current

deposition
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Fig. 3 Top view (A) and cross-sectional (B) SEM images of
TiO, nanotube and SEM
LaNiOy/TiO, nanotube arrays obtained by pulsed
electrodeposition for 200 (C), 500 (D), and 1000 (E,
F) cycles
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Fig. 4 (A) Low magnification TEM image of LaNiO4/TiO,
nanotube arrays prepared by pulsed electrodeposition

for 1000 cycles. (B) High resolution TEM image of

the circled area in (A)
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Fig. 5 XRD patterns of TiO, nanotube arrays and LaNiOy/TiO,

nanotube arrays
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Fig. 6 DRS spectra of TiO, nanotube arrays and LaNiOy/TiO,

nanotube arrays prepared by pulsed electrodeposition

for different cycles
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Fig. 7 RhB photodegradation absorbance variation (A) and kinetics curves (B) after different photocatalysis processes, and sta-

bility responses of LaNiO,/Ti0, nanotube arrays (C)
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Fig. 8 Photoluminescence (PL) spectra of TiO, nanotube ar-

rays and LaNiO;/TiO, nanotube arrays prepared by

pulsed electrodeposition for different cycles.
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Fig. 9 Schematic illustration showing the photodegradation

mechanism of RhB using LaNiO,/TiO, nanotube ar-

rays under visible light.
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Electrochemical Preparation and Photocatalytic Performance of
LaNiOy/TiO, Nanotube Arrays

GONG Cheng'*, ZHANG Ze-yang', XIANG Si-wan'**, SUN Lan'*"
YE Chen-qing’, LIN Chang-jian'

(1. State Key Laboratory for Physical Chemistry of Solid Surfaces, Department of Chemistry, College of
Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, Fujian Province, China;
2. Shenzhen Research Institute of Xiamen University, Shenzhen 518000, China; 3. Fujian Provincial

Key Laboratory of Featured Materials in Biochemical Industry, Ningde Normal University,
Ningde 352100, Fujian Province, China)

Abstract: The LaNiOy/TiO, nanotube arrays were prepared by pulse electrodeposition combined with high temperature anneal-
ing. The LaNiO; nanoparticles modified on the TiO, nanotube arrays had small particle size (< 10 nm), uniform distribution and
controllable loading. Some LaNiO; nanoparticles were deposited inside the TiO, nanotubes. The UV-visible absorption spectra dis-
played that the absorption band edge of LaNiOs/TiO, nanotube arrays was obviously red-shifted as compared with that of TiO, nan-
otube arrays, and the visible light absorption was enhanced significantly. The photocatalytic degradation results of rhodamine B
(RhB) under visible light showed that the LaNiOy/TiO, nanotube arrays prepared by pulse electrodeposition for 500 cycles had the
optimum photocatalytic activity, and the photocatalytic degradation rate of RhB was 3.5 times that of TiO, nanotube arrays. Further-
more, the LaNiO,/TiO, nanotube arrays presented the excellent photocatalytic stability.

Key words: LaNiO; nanoparticles; TiO, nanotube arrays; visible-light-induced photocatalysis; rhodamine B
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