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AN T KRB A S5 5 i BE RO AR PRI SE 0, R T HNOg+KBF, ZK AP R
AR . 45 LM, HNOg+KBF, /KHEA, 35K T TiO, RIMEESE A& i,
3B TIO, Y eATE MR d i, 2 P25 ¥ 2.4 fif.

2. DUBKIRANKAS MR URAA, 7F HNOs+KBF i, 140~220°CIRiE F, &
Tk 4 T s S E TR L) F-TiOg. G55 EoR, A /KPR, 45
AP DL R IR RS, P, 180°CUK VI (1 F-TiO,, RIMBRESEA,
RIEDCHEAGTETE, & P25 1) 2.4 £, DA, KRR ARE R 180°C.
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i TR BRI RS, K TER T A, fm TSR (LaF)-Tio;
JeEATE T, FOUER O P25 (1) 3.96 fiF, & F-TiO, ¥ 1.6 fi%.

KEEIR: TiOy; RIE/KAGE; PRIRAPKEITIKGE; La. FILB: G



Abstract

Abstract

Titanium dioxide (TiO,) has been attracting intense attention as photocatalyst
because it has been proven to be the most suitable for widespread environmental
applications, due to its cost effectiveness, high photocatalytic activities and
nontoxicity. Titanate nanotubes with large specific surface area and pore volume have
appeared to be a promising prospect due to their fascinating microstructures since the
innovative work reported by Kasuga. However, titanate nanotubes have poor
crystallinity and almost no photocatalytic activity. Therefore, it is a challenging and
hot topic to prepare high photocatalytic activity TiO, using titanate as precursor.
Therefore, in this thesis, our research focuses on the synthesis of TiO, with high
activity and crystallinity through hydrothermal method and using titanate as precursor.
The photocatalytic materials of F-TiO, and (La,F)-TiO, with higher activity than P25
were successfully prepared and characterized by SEM, XRD, FTIR, XPS, and UV-Vis
DRS. The photocatalytic activity was evaluated by photocatalytic degradation of
methyl orange. The main work of this thesis is following:

1. TiO, with high crystallinity and high photocatalytic activity was prepared in
hydrothermal media of H,O, HNO3;, KBF, and HNO3 + KBF, solutions, respectively,
under 180°C for 24h 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 results show that the
anatase TiO; prepared in HNO3; + KBF4 hydrothermal medium has higher crystallinity,
more hydroxyl group thus higher photocatalytic activity comparing with other three
hydrothermal media.

2 . F-TiO, with high crystallinity and high photocatalytic activity was
successfully prepared by hydrothermal treatment using hydrogen titanate nanotubes as
precursor in HNO3; + KBF, solution. The hydrothermal temperature was controlled

from 140°C to 220°C. Experimental results show that crystallinity, hydroxyl content



Abstract

on the catalyst surface increase as hydrothermal temperature increasing. F-TiO;
synthesized at 180°C shows the highest photocatalytic activity, which is 2.4 times of
P25. The best thermal temperature is 180°C.

3. (La,F)-TiO, with high photocatalytic activity was successfully prepared by
hydrothermal treatment using La-doped hydrogen titanate nanotubes as precursor in
HNO; + KBF, solution. The photocatalytic activity can be influenced by the
synergetic effect of flurine and lanthanum. The formation of TiO,«Fx increases
hydroxyl content on the catalyst surface; The formation of La,O3 efficiently separates
the surface charge of TiO,, inhibites the recombination of photogenerated
electron-hole pairs and prolongs the lifetime of charge carrier, thus improves the
photocatalytic activity. (La,F)-TiO,shows the highest photocatalytic activity, which is
3.96 times of P25 and 1.6 times of F-TiO,.

Key words: TiO,; low temperature hydrothermal treatment; hydrogen titanate

nanotube precursor; La,F co-doped; photocatalytic activity
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Fig. 1.1 Schematic diagram of the birth and recombination of electron-hole in

the photocatalysis process
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