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Abstract: ZnO-Ti0, composite catalyst was prepared by modified sol-gel method. The microcrystalline structure
and light absorption performance of ZnO-TiO, were identified by XRD and UV-Vis DRS respectively. With methyl or—
ange( MO) as the degradation product the result showed that the photocatalytic activity of ZnO-TiO, was affected by
the conversion time from sol to gel controlled by changing the content of water and ethanol. when the ratio of n( Zn) :
n( Ti) was 3:15 and calcination temperature was 500 C  the degradation of MO was up to 96.4% under UV irradia—
tion for 5 h. The XRD results confirmed ZnO-TiO, appeared mostly anatase TiO, and cubic Zn,TiO, phases and the
cubic Zn, TiO, phase was observed only when n( Zn) : n( Ti) =3:15. Compared with the pure TiO, the characteristic
absorption threshold of ZnO-Ti0, appeared slight blue shift.

Key words: ZnO/GO; Zn,TiO,; sol-gel method; photocatalytic

0 59
TiO, Zn0 TiO,
. . (E,=3.2eV) Zn0O
TiO, Zn0-Ti0,
= TiO, Zn0  TiO,
5. Zn0
TiO,
* . TiO, . TiO,
9
:201441-03; :2015-01-06; * . E-mail: wsq060701@ 126. com
: (21001090)
(19749

- 248 -



. Zn TiO,
- Zn0-Ti0, TiO, XRD . 20 = 25.4°.37.9°,
48.3°.53.9°.55.1°.62.6°.68.8°.70. 4°.75. 3°,
XRD.UV~Vis DRS 82.8°
Zn0-Ti0, TiO, (101) .(004) .(200) .(105) .
(211) .(204) (116) .(220) .(215) .(224)
n(Zn) :n(Ti) =3:5.3:10.3:15
! 30.1°.35.3°.43.0°.56. 8°
1.1 ZnO-TiO, Zn,TiO,
5 mlL (220) (311) (400) (511)
3.8 mL 30 min A ; 3mL XRD Zn,TiO,
2.3 mL n(Zn) :n(Ti) = 3:15
0.67 g Zn,TiO, Zn0-Ti0,
B : B A 7Zn TiO,  Zn,TiO, .
10 min 1 o ZnO
8 h .100 C 12 Zn0
h 500 °C 2 h -
n(Zn) :n(Ti) =3:15  ZnO-TiO, Zn’"  Ti( OC,H,) ,
Zn,TiO, 2
n(Zn) :n(Ti) = 3:5.3:10.3:20.3:25  ZnO-TiO, v v -HHPTIO,
. . A - 7 /nyTi0y
1.2 Z00-Ti0, FELSCIER
D8 Advance X b
o (ke STy
40KV 30 mA); -
( UV-Vis DRS) cary 5000 Y f
BaS()4 20 3I0 4IO 5IO GIO 7I0 8IO 90
201)
1.3 1 Zn0O-Ti0,  XRD
Fig. 1 XRD patterns of n( Zn) : n( Ti) of
. a) 0; b) 3:25; ¢) 3:20; d) 3:15; ) 3:10; f) 3:5
( Scherrer) D =0.89A/( Beos 0)
. D(nm) B
50 mL 50 mg (rad) 6
30 min. 30 W (°) » X 0.154 056 nm 29 =
30 min T22S 25.4° Zn0-Ti0,
(462 nm) TiO, . TiO,
R D 13. 7 nm
R=(A4,-4,) /A, x 100% Zn0-Ti0, n(Zn):n(Ti) = 3:15
TA, t v A, D = 8.6 nm Zn
TiO, .
2 n(Zn):n(Ti) =3:15
2 Zn0-Ti0,  XRD 300 C.
2.1 400 °C TiO,
1 500 C Zn0-

- 249 -



28 2 http: / /journal. xynu. edu. cn 2015 4
600 C Zn0-Ti0,
TiO,  Ti,0,.Ti,Oq4
600
C Zn B
500 C 6 h
Zn0-Ti0, 600 C
B
90 min
1
1 B

20 30 40 50 60 70 80 90
28 /()
2 Zn0-Ti0,  XRD
Fig.2 XRD patterns of ZnO-TiO, with calcination
temperature of a) 600 °C; b) 500 °C; ¢) 400 °C; d) 300 °C

3 TiO, Zn0-Ti0, -
340 nm
Zn0-TiO, TiO,
Zn-Ti

1.2 F

1
[
208
@
e
5 0.6
2

0.4

0.2 1 1 1 1 1 1 1 1

450 300 350 400 450 500 550 600 650 700
Wavelength/nm
3 UV-Vis DRS
Fig. 3 UV-Vis spectra of catalysts
2.2
B B
A 2d

* 250 -

Tab. 1 The influence of the water amount in B solution

on aging time and catalytic activity

B /mL /h 1%
1 1 - -
2 2 28 36.9
3 3 8 37.8
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