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Abstract ; The nano-Ti0O, microspheres were prepared by a hydrothermal method with urea in ethanol/
water solution in the presence of sodium sulfate. The prepared samples were characterized by X-ray
diffraction, transmission electron microscopy. N, adsorption-desorption and UV-Vis diffuse
reflectance spectroscopy, the effects of hydrothermal temperature on the nano-TiO, microspheres
morphology were investigated, and the photocatalytic activities toward gaseous benzene of the samples
were studied. The results indicate that the microspheres are composed of tiny nanoparticles, the TiO,
microspheres pose high specific surface areas and uniform porous nanostructures, the optical
absorption edges of the samples have “blue shift”. The photocatalytic results confirm the benzene-
degrading effectiveness of the TiO, microspheres, especially, the results show that no benzene
detected after 20 min reaction with TiO, microspheres prepared at 180 C, however, the produced CO,
concentration continues to increase, it indicates that Ti0O, microspheres with very high adsorptive
capacity can enhance the subsequent photocatalytic reaction, and the mineralization ratio of this TiO,
microspheres can be as high as 5.5, which is double of P25 (2. 7).
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Fig. 1 XRD patterns of TiO; microspheres synthesized at

different temperatures
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Fig. 2 FESEM images of TiO; microspheres prepared at different reaction temperatures
(1) high magnifition; (2)low magnifition; (a)140 C;(b)160 C;(c)180 C;(d)200 C
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Fig. 3 TEM and HRTEM images of the TiO; microspheres (a),(b) TEM images of the microspheres;
(¢),(d)HRTEM images of the framed area in fig. (b)
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Fig.4 Nitrogen adsorption-desorption isotherms(a) and the corresponding pore size distribution

curves(b) of TiO; microspheres prepared at different temperatures
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Fig. 5 UV-Vis spectra of TiO; microspheres prepared at

different reaction temperatures

JNZE 50 min [ R 45 9. X Ud B A 52 56 1] A5 1 40 ok
TiO, sk 2 A 55 00 W B4 . BE bR K 22 i B 25 B
7388 2 A b ST E AT 8 i o 30K R T Sk i Ak
BOR L 56AE AL  f E A XL FE 50 min B 7R
CO, e FE i 2 1) 75 T 3R ZK AR 8 %) 386 i v 38 o
R IKBGR EE hy 180 C Frifil £ 1 sk B A R A 1 CO,
U BE 3R B B i (1490 mg/m®) , Hom b 2 (A Y
CO, 5% 4y CoHs /¥ B b, 33. 86 (mol/L)/
6. 15 (mol/1)) K 5.5, Uk WA Z R 1 78 (6. 15 mol/L)
b RIS R4k CoH—6CO, . A 33. 86 (mol/L) /6=
5. 64 mol/L ByZR#E 56 2 B CO, il H, O, f St
(6. 15 mol/L) [y 91% ., i P25 44 K BRiAE 50 min P+



104

BRI 72

2020 4 5 A

ARIHE B R Y 480 me/m’ [ AR 87 mg/m’, A A
CO, MR 600 mg/m’ , ™ L AALR 2. 7, Y B 8

1.0
—— P25
—— 140 C
o 08F —— 160 C
S —~— 180 C
g 06} —— 200 C
Qo
© 04}
Q
(&)
0.2F
0 10 20 30 40 50
Time/min

&l 6

LB R A 45 00 58 4 Rk i+ TR I A BF 5 o) 4% 14
2k TiO, Bk HA B m f LS 1 .

1600

£ 1400
£ 1200
5 1000
£ 800
c

g 600
c

g 400
ON

g 200

- ——140°C
——160 C
-—180 C
——200C

0 10

20 30 40
Time/min

50

AT R PR B 4 B oK THO: FlR e A I8 A 2 A 9 2 1L Ca) LA I CO. YR JEE (b)) BN fia 14 28 k0 iy 2%

Fig. 6 Plots of the decrease in benzene concentration ratio (a) and increase in CO; concentration(b)

vs time during the photocatalytic degradation of benzene by nano-TiO; microspheres prepared at different temperatures
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