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Hydrogen Titanate Nanotubes as Precursor to TiO, Preparation: Influence of
Hydrothermal Media on Crystallinity and Photocatalytic Activity

WU Yu-Ping' ZHOU Zhong-Hua™' MENG Yan-Chao' WANG Di' HUANG Yue*?
(‘College of Materials, Xiamen University, Xiamen, Fujian 361005, China)
(*Covalent Materials Corporation, Tokyo 141-0032, Japan)

Abstract: TiO, with high crystallinity and high photocatalytic activity was prepared in hydrothermal media of
H,O, HNO;, KBF, and HNO; + KBF, solutions, respectively, under 180 °C for 24 h using hydrogen titanate
nanotubes as the precursor. The influence of hydrothermal media on crystallinity, hydroxyl group content and
photocatalytic activity of the obtained TiO, was studied. The structures were characterized by SEM, XRD, FTIR,
XPS, UV-Vis diffuse reflectance absorption spectroscopy (UV-Vis DRS). The photocatalytic activity was evaluated
by photocatalytic degradation of methyl orange. The results show that the anatase TiO, prepared in HNO;+KBF,
hydrothermal medium has higher crystallinity, more hydroxyl group thus higher photocatalytic activity comparing

with that of anatase TiO, obtained from other three hydrothermal media.
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Table 1 Average grain size,specific surface area and relative crystallinity of TiO, prepared by
different hydrothermal media
Hydrothermal media Grain size / nm Specific surface area / (m?-g™) Crystallinity
H,0 13.4 116 1.00
HNO; 12.8 122 0.91
KBF, 12.6 124 0.93
HNOs+KBF, 13.9 112 1.13
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2 TiO, O Ti-O0.0-H
Table 2 Ti-O and O-H percentage of O for TiO, prepared by different hydrothermal media
Hydrothermal media Ti-O / % 0-H/ %
H,0 834 16.6
HNO, 86.0 14.0
KBF, 86.7 13.7
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Table 3 Chemical states of F of TiO, prepared by hydrothermal medium of HNO;+KBF,

Chemical states of F Physical adsorption state

TiOF, state TiO,_F, state

XPS Fls peak position 684.3 eV 685.4 eV 688.0 eV
Before Ar* sputtering 78.1% 16.9% 5.0%
After Ar* sputtering 20.0% 71.6% 8.4%
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