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(R E AU AR R AR 2 S HOR 2B, B AL 210016)

TE: N TiO, 4K FE S H AR B g 2t 1y FH 0K BA R i b, i 2o PR B AR 4R AR 5 L 0.5% (w, S5 HE 53450
NHF/H R R B AR, FERRIEIR B 45 T TiO, 4K FES. RS 44 TiO, 44K BES Ha Ml A 7K A TAS [l
JEVARFR, ST X R AT (XRDYY 3 & S L 1 B 8% (FESEM) X S 20 HL T RE TS (XPS) RIE #1 1R %
PACVIF ST KA BB TiO, 49K BEF BTESN | b iRl Fa AL AL ~A P RE . BF 9T 45 TiO, HKAS 451 2 75 K
b PR T BHAS B 22 Tt R RN THO, DHKHE . 22 0 “CYE KA BB TiO, KA M5 e AR B T 56 22 TitBlefd
SR OH JEH, HAT 2 M A0KEE R 3, Hol b2k GEAS B T K 4 25, 3L 40 min S RO FE AR 1 e i
TR R 96.2%.
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Effect of Quenching on Properties of TiO, Nanotube Arrays
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Abstract:
TiO, nanotube arrays on a titanium substrate in 0.5% (w, mass fraction) NH,F/glycerol by anodic oxidization at a constant
potential. The electrodes were then quenched in water at different temperatures. These quenched TiO, nanotube array
electrodes were then characterized by X-ray diffraction (XRD), field emission scanning electron microscopy (FESEM),

To increase the performance of TiO, nanotube array electrodes in solar cells, we prepared self-organized

X-ray photoelectron spectroscopy (XPS) and cyclic voltammetry (CV). Experimental results indicated that the quenching
process produced many surface defects and also resulted in fragmentation of the TiO, nanotubes. We found that the
sample quenched in water at 0 C contained the more Ti** surface defects, OH groups and nanotube fragments. These

properties improved its photoelectrochemical performance significantly. This sample resulted in 96.2%

photodegradation rate of methyl orange after irradiation for 40 min.

Key Words: Anodic oxidation; TiO, nanotube array electrode; Quenching; Ti* defect
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Fig.1 FESEM photographs of Ti0O, nanotube arrays prepared by anodic oxidation in 0.5% (w) NH,F glycerin
(a) top view, (b) cross-section view; oxidation voltage: 20 V; oxidation time: 20 h
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Fig.2 FESEM photographs of TiO, nanotube arrays prepared by anodic oxidation after heat treatment
(a) annealing at 450 C, (b) quenching at 0 C from cross-section view, (c) quenching at 0 ‘C from top view, (d) quenching at room temperature
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Fig.3 XRD patterns of the Ti0, nanotube arrays
electrode after heat treatment
(a) quenching in water at 0 °C, (b) quenching in water at room temperature,
(c) annealing at 450 C; A: anatase, R: rutile, T: Ti substrate
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Fig.4 Overview X-ray photoelectron spectrum in the
case of Ti0, nanotube arrays quenched in water at 0 °C
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Fig.5 XPS spectra of Ti 2p (a) and O 1s (b) of TiO, nanotube arrays quenched in water
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Fig.6 Cyclic Voltammetric curves for the TiO, nanotube array electrode after quenching

(a) quenching in water at room temperature, (b) quenching in water at 0 C, (c) annealing at 450 C
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(A) quenching in water at 0 “C, (B) quenching in water at room

temperature, (C) annealing at 450 C
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