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Preparation and Photocatalytic Activity of Monodisperse Mesoporous
TiO, Microspheres by Sol-gel Method

YANG Lirong, LIU Zhigang, ZHANG Li, FENG Xiaoxin, WANG Chunwei
(Hebei Province Key Lab of Inorganic Nonmetallic Materials, School of Materials Science and Engineering,
North China University of Science and Technology, Tangshan 063009, Hebei, China)

Abstract: The monodisperse mesoporous TiO, microspheres were prepared by a triblock copolymer (EO;osPO70EO,os(F127))
modified sol-gel method with titanium(IV) isopropoxide as a titanium source. The prepared sample was characterized by X-ray
diffraction, N, adsorption-desorption, transmission electron microscopy, field emission scanning electron microscopy and UV—visible
diffuse reflectance spectroscopy, respectively. The photocatalytic activities of mesoporous TiO, microspheres were characyterized
with methylene blue (MB) solution as a target pollutant under ultraviolet light. The results show that the TiO, microspheres prepared
with 14% concentration of F127 and sintered at 450 °C are formed via the accumulation of the nanoparticles (anatase, 10 nm), and the
specific surface areas, pore volume and pore diameter are 158.236 m%/g, 0.361 cm’/g and 9.6 nm, respectively. The degradation rate of
MB is almost 100% within 30 min, and the mesoporous TiO, microspheres exhibit a greater photocatalytic activity, compared to
commercial P25.
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Fig. 1 FESEM images of TiO, microspheres prepared with different concentration of F127
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Fig. 2 Formation process of TiO, microspheres
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Fig. 3 Low-angle XRD patterns of TiO, microspheres with
different concentration of F127
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Fig. 4

(a) FESEM

(b) TEM

(c) HRTEM (Insert is the SAED pattern)
K5 4L TiO, Bk FESEM 1 TEM K4
FESEM and TEM images for mesoporous TiO,
microspheres

Fig. 5

S O R T B Z(101) &7 T 1 Debye- Scherrer
N, LR B 2R R R 9 KR 1 3 B T R
(s R AR S S BE N 0.352 nm, X B T8t 4k
WA (101) ST IREE S SR/
i XRD 73 b dh B2 —FH.
2.4 N % BB B 43 4

Kl 6 N F127 IINEA 14%. 450 ‘CHALFR A
FL TiO TIRAE i ) N W PR — it B 45 i ot 26 A0 L%
ik, 6 aTLLE L, TiO, SAER I # & R Bt
N EIFHNE F1 PIPy {E 0.6~0.98 2 1], Jif a3 KT



44 B 1Y

Lok S MO AL TiO, TER IR IR —BERA ] 4 M OB AL 1 e <79 -

L, T LS Bt B 2 0 ZR 1 w5 A6 R 7 PPy
Ab HELBEUS R . 1% 28 T TUPAC 52 LI TV
TAMR PSR ZR, U BH G A TRE S A FLIE AR L
HALE AT LA H, ML Tio, MEHILE
MAE, RSN AMERILEY —. FH
Barret-Joyner-Halende 584118135, /4L TiO, fzk
5] JLFL42 N 9.6 nm, BET HLEHALN 158.2 mY/g,
AN 0361 em’/g. L5t /IMA XRD KT TEM 43
Wras i, RENZINEREF ISR T 1A 7

15 0 10 20 30 40 50
F Pore size/nm

L TiO, #4KL -
Ar gz
R / /
£ 512
£030 FS10F
5 208 /
= 25 -S06 /
- -
£ [802f |
- B 1) S .
o
o
g
G
-

{J I M | M | L 1 1 | 1
0.0 0.2 0.4 0.6 0.8 1.0

Realative pressure P/P,

6 S fL TiO, TR 1 N W B — 5t B 45 3, ih 2 A0 LA 23 A
h £
Fig. 6 N, absorption—desorption isotherms and pore diameter
distribution of mesoporous TiO, microspheres
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Fig. 7 UV-visible absorption spectra of the mesoporous TiO,
microspheres and P25 powders
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Fig. 8 Photocatalytic degradation curves of the mesoporous
TiO, microspheres and P25 powders
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