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SALES I —E LR R T TIO, Skiig A K.
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Table 1 Crystallite sizes(D * ), BET surface areas( Sy, ), average pore diameters(D) , pore volumes(V,,, ) and
band gap energy(Eg) of TiO,, ZrO,, TiO,-ZrO, and 3DOM TiO,-ZrO,

Samples D*/nm Sppr/ (m* = g™") D/nm Vou/ (em® < g™h) Eg/eV
TiO, 6.0 125.1 4.5 0.16 3.20

70, 5.3 130.4 3.7 0.07 3.42
Ti0,-Zr0, 30.3 86.0 8.6 0.26 3.06
3DOMTIO,-Zr0, 30.4 97.2 3.8 0.37 3.02
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Fal

1.0 F
(a)

0.8 [
3DOM Ti0,-Zr0,

0.6

Abs

KBV FFEE . 3DOM Ti0,-Zr0, &1 kH %5 Z OB M bR A ML 4t 351
1.0 (b)
— TiO,
08F_ 70,
Ti0,-Zr0,
L 06— 3pOM Ti0,-Zr0,
=
KA
0.4
o2l 3DOMTIO-ZrO,
0.0 A
1 NG A 1 |
2 3 4 5
hv / eV

Pl 2 AR it P 55 50 1] DL SR IR MO 1AT (a) 5 Kubelka-Munk fig 4 il 22z 5 (b)
Fig.2 UV-Vis/DRS spectra (a) and the plot of transformed Kubelka-Munk function

versus the energy of light (b) of different samples
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/N P EGE. 289158, 3DOM Ti0,-Zr0, [k
FLFLAEZ) 260 nm, BEJFEZ) 50 ~60 nm, % KR fL
SR IE TN PS JRCERARAR 1 52 5 52 ] 45 21 ).
FAh, 3 Fn] OS2 AL AG Fy
A, o m T MBS e, P123 71 PS KA

& 3 PS (a, ¢)f13DOM TiO,-ZrO,(b, d)¥) SEM H& /-
Fig. 3 SEM images of PS (a, ¢) and 3DOM TiO,-Zr0,(b, d)
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Fig. 6 Nitrogen-adsorption isotherms and BJH pore size distributions (insets) of
Ti0,-Zr0,(a) and 3DOM Ti0,-Zr0,(b)
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Fig. 7 UV photocatalytic degradation MO profiles with different photocatalysts(a) ; The kinetics of UV photocatalytic degra-
dation MO with different photocatalysts (b) ; The results of mircowave-assisted photocatalytic degradation for MO profiles
with different photocatalysis (¢) ; The results of solar light photocatalytic degradation for MO profiles with different photo-
catalysis (d) ; The results of different dyes with 3DOM TiO,-ZrO, under UV light irradiation (e) ; The results of photo-in-

duced carrier capture experiment during different 3DOM TiO,-Zr0, photocatalytic degradation for MO system( f)
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TiO, 5 Zr0, & & Wi al LA & Hob i fb st W)
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[f], ZrO, 7 (0. 30 eV) 1 TiO, iy F4i7 A
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Preparation of Three-Dimensionally Ordered Macroporous
Composite ZrO, -TiO, and Its Photocatalytic Degradation
of Organic Pollutants under Multiple Modes

ZHANG Jian-gi ', LI Li"*** | LIU Di ', WANG Shuang ', WU Xue-mei >, ZHANG Wen-zhi °
(1. College of Materials Science and Engineering, Qigihar University, Qigihar 161006, China;
2. College of Chemistry and Chemical Engineering, Qigihar University, Qigihar 161006, China;

3. College of Heilongjang Province Key Laboratory of Fine Chemicals, Qigihar University, Qigihar 161006, China)

Abstract: Using polystyrene (PS) spheres and EO,,PO,,;EO,,( P123) as dual template agents, three- dimension-
ally ordered macroporous composite (3DOM) Ti0,-ZrO, was prepared through sol-gel method and post-processing
calcination. The XRD, UV-Vis/DRS, XPS, SEM and N, adsorption-desorption measurement were employed to
characterize the composition, structure and surface morphology of 3DOM Ti0,-ZrO,. Meanwhile, the phoyocatalytic
degradation of 3DOM TiO,-ZrO, about organic pollutants under multi-modes was studied. The results showed that,
the neat, orderly, open and transparent macroporous structure in 3DOM TiO,-ZrO, composite presented ‘honey-
comb-like’ was in favor of the transmission of organic pollution, moreover, of which the well-defined crystal struc-
ture together with higher BET areas could enhance photocatalytic performance in the degradation of methyl orange
under UV light, simulated sunlight and microwave-assisted photocatalytic conditions. Moreover, 3DOM Ti0,-Zr0,
composite also showed a certain degree of degradation effect on the other organic pollutants with different structures.
Key words: polystyrene; EO,,PO,, EO,,; three-dimensionally ordered macroporous materials; TiO,-ZrO,; multi-

mode photocatalysis



