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Preparation and Properties of Mesoporous TiO, Photocatalytic Materials

Yang Zaizhi Fu Xiaoming Sun Hu
( Department of Materials Engineering Sugian College Suqian 223800 Jiangsu China)

Abstract: Nano-TiO, photocatalyst was prepared by sol-gel method with tetrabutyl titanate as the raw ma—
terial. The phase composition microstructure and photocatalytic properties of the obtained nano-Ti0, sam—
ples were characterized by XRD SEM UV-Vis specific surface and aperture analyzer respectively.The
results show that the nano-Ti0, samples are composed of single anatase phase under low calcination tem—
peratures having a certain degree of agglomeration with size of about 20 ~ 60 pm. With increase of the
temperature the size of agglomerations increases.The rutile phase is formed in the samples when the calci—
nation temperature reaches 600 °C with size of crystals about 6 ~ 12 nm which inhibite the grain growth of
anatase phase.There is a large number of 4 ~6 nm mesoporous in the sample having a specific surface area
of 136.872 m* * g~'.Degradation rate of methyl orange by the nano-TiO, can reach above 92%.

Key words: TiO, photocatalysis sol-gel method rutile phase methyl orange degradation rate

0 1972 Fujishima  Honda TiO,
" Tio,
21 . TiO, .
> ° = TiO,
12017-12-26
(2201740) : (2016KY03) .

(1978—) o E-mail: 1335179822@ qq.com.



4 TiO, *59-
( DX-2800) Hitachi
TiO, ( S-4800)
A ( H800) —
TiO, (UV-1700)
10 Fe TiO, Micromeritics ASAP2020
50.28%; o
" Ti0, /MoS, 1.3
90%; . 0.04 ¢ 80 mL 20 mg/L
12 20 min
pP25; 13 — 30 min
N TiO, 20.40.60. 80 min 30
80% “‘ TiO, ~ min —
80% . 464 nm D=(Cy-C,) /CyX%
» Ti0, /Al 0, 100% o
B 81.7% o 0
2.1
— TiO, XRD
TiO, . 1 o
. agn + Anatase TiO,
V Rutile TiO,
1
(004) (200
1.1 , &
( CieHy0,Ti) B
( CTAB) .
pH (a) 400°C
- . 10 2‘0 3‘0 4‘0 50 60 7‘0 80 90
0.25 ¢ 20/C°)
( CTAB) 40 mL 4 mL
1 XRD
pH=2 Fig.1 XRD patterns of samples at different
A 60 mL 4 mL calcination temperatures
pH=2 12
mL TiO, 20=26°
30 min 32.1° 37.5° 48.1° 54°
B; A 2 /s (101) ( 004) (200) ( 105) ( 215)
B 2 h 30 o 600 °C 20=32.1°
min 36 h (110)
TiO, . o (101)
400.500.600 °C 12,
TiO, o 16.8 nmo
1.2



* 60 - 2018 39

2.2
TiO, SEM
2(a) ~(c) 2 . o
TiO, TEM 600 C 2(d)
20~60 pm TiO, 6~12 nm XRD
o 600 C o
(2) 400°C SEM: (b) 500°C SEM: (c)600°C SEM: (d) 600°C TEM
2 TiO,
Fig.2 Microstructure of nano-Ti0, photocatalyst
2.3
600 OC T102 N2 0.20 —=— Absorption curve
L 3 60 o —e— Desorption curve
0.65~0.96 — e [fov
N E,' 40 —g 0.05
_§ UODD 10 20 30 40 50
° 3 Pore diameter/nm
© 20
0.18 cm’ = g™ 4~6 nm <
BET 136.872 m> » g'. <
— %0 02 04 06 08 1.0
Relative pressure (p/p;)
3 N, —
16 Fig.3 Nitrogen adsorption-desorption isotherm curve

and pore distribution curve of sample

2.4



4 : TiO, *6l-

4 30 min TiO,
°
600 °C —
80 min 929, R .
1.2
Dark Ultraviolet irradiation —=—400°C
—e—500°C
—4—600°C °

0.8 - 3

S
S
— TiO,
04t
20~60 umo
T 0 20 20 60 80 600 °C
t/min 6~12
4 Ti0, nmo 2 4
-1
Fig.4 Photocatalytic degradation curves of nano-Ti0, ~6 nm 136.872 m” + ¢
at different calcination temperatures 92% °

10

Fujishima A Honda K.Electrochemical photolysis of water at a semiconductor electrode J .Nature 1972 (238) :37-38.
Tuncay Dikici Selim Demirci Mustafa Erol. Enhanced photocatalytic activity of micro/nano textured TiO, surfaces prepared by
sandblasting/acid-etching/anodizing process J .Journal of Alloys and Compounds 2017 ( 694) : 246-252.

Alireza Aghighi Fariborz Haghighat.Evaluation of nano-titanium dioxide ( TiO,) catalysts for ultraviolet photocatalytic oxidation
air cleaning devices J .Journal of Environmental Chemical Engineering 2016 ( 3) : 1622-1629.

Yan Baolin Zhou Juan Liang Xiaoyu et al.Facile synthesis of flakeike TiO,/C nano-composites for photocatalytic H, evolution
under visibledight irradiation J .Applied Surface Science 2017 ( 392) : 889-896.
Guo Dongxue Zong Hailun Wu Yihong et al.Preparation of magnetic photocatalyst Fe;0,/Si0, /TiO, by vapor-phase hydrolysis
method and its photocatalytic properties J .China Sciencepaper 2014 9( 6) : 637-641.
( . Fe;0,/S10,/TiO, J.
2014 9( 6) : 637-641.)
Chen Yu Wang Jingyu Li Weizun et al.Research progress in TiO,-based photocatalysis material J .Journal of Materials Engi-
neering 2016 44( 3) : 103-133.
( . J. 2016 44(3) : 103-133.)
Wu Jiang Wang Song Jiang Deshan.Research progress of modification methods of nanometer titanium dioxide photocatalysts | .
Contemporary Chemical Industry 2016 45( 8) : 1934-1936.

( . TiO, J. 2016 45( 8) : 1934-1936.)
Sun Yan Yan Kangping.Progress of photocatalytic water-splitting using TiO, for hydrogen production J .New Chemical Materi—
als 2015 43( 5) : 8-10.
( .TiO, I 2015 43(5) :8-10.)
Li Ling Zhang Wenming Zhang Huayan et al.Preparation and photocatalytic properities of the minimum size of transparent S/F
co-doped titanium dioxide J .China Sciencepaper 2014 9( 3) : 317-320.
( . / TiO, I. 2014 9( 3) : 317-320.)

Peng Shujing Tang Lidan Wang Bing.Preparation of Fe-doped TiO, nanowire arrays and its photocatalytic performance J .E-



° 62 2018 39

11

lectronic Components & Materials 2016 35( 8) : 41-45.

( .Fe TiO, I 2016 35( 8) :41-45.)

Qi Zhong Wang Xi Li Laisheng et al.Development of TiO,/MoS, by hydrothermal method for photocatalytic hydrogen genera—
tion under solar light J .Environmental Chemistry 2016 35( 5) : 1027-1034.

( : Ti0, /MoS, T 2016 35
(5):1027-1034.)

12 Tuerdi Ailijiang Chen Pei Abdukayum Abdukader et al.Preparation and photocatalytic kinetic of bismuth doped mesoporous ti—
tanium dioxide J .Chinese Journal of Applied Chemistry 2016 33( 2) : 213-220.
( . . . ]
2016 33(2):213-220.)
13 Zhang Xiujie Deng Bingyao Liu Qingshen.Photocatalytic activity of N-doped titanium loaded activated carbon fiber J .New
Chemical Materials 2016 44( 6) : 138-140.
( .ACF N TiO, J. 2016 44( 6) : 138-140.)
14 Du Jingjing Zhao Junwei Cheng Xiaomin et al.Fabrication and photocatalytic performance of CdS/TiO, nanotube arrays J .
Journal of Synthetic Crystals 2016 45( 2) : 535-540.
( .CdS/TiO, J. 2016 45(2) : 535-540.)
15  Wu Liang Ren Xiaoning Liu Jing et al.Study on synthesis of porous TiO, /Al,O; nanocomposites by a gaseous porogene method
and their applications on photocatalysis J .New Industrialization Straregy 2017 7( 1) : 22-29.
( . TiO, /AL, 0, I
2017 7( 1) :22-29.)
16 Zhou Wei Zhang Kaifu Pan Kai et al.Study on preparation and photocatalytic performance of high thermally stable porous
TiO, / graphene composites J .China Sciencepaper 2014 9( 12) : 1414-1417.
( . / J. 2014 9
(12) : 1414-1417.)
2018
N “2018 ) ” 2018 11
1. N N N )
2. ;
3. ( N ) N N . ;
4. N N ;
5. ;
6. o
1. 0
2. N N N N N N word o
3. ( » o
4. 2018 9 30 o

1 0812-3385851 13568643169 1029239795@ qq.com
1 0812-3380936 18982340891 26149217@ qq.com



