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Fig. 1 The TG and DTA curve of T-1 microsphere sample
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Fig.2 The XRD patterns of T-1 and T-2 samples
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Fig. 3 SEM images of PMMA(a), T-1(b) and T-2(c¢) samples
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Fig.4 (a, b) TEM image of T-1, (¢) HRTEM image of T-1
and (d) corresponding selected-area electron diffraction( SAED)
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Fig.5 The nitrogen adsorption-desorption isotherm (a) and
pore distribution (b) of TiO, microsphere
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Table 1 BET surface area, pore volume, average pore diameter and crystallite size of T-1 and T-2 samples

Sprr Pore volume Average porediameter Crystallite size
Catalyst R
/(m’ - g) /(em” -+ g) /nm /nm
T-1 64.29 0.21 13.14 19.58
T-2 67.51 0.15 8.68 18.52

I 2 B8 22 (R HL F--25 705 SA AN, A Rk S v it
P, HA R R T A Ak Rt B 5 IR i 2
MG IET, NI R F oAb s P 4 .
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NERAETERS, RS m&s), e —i
ZYJEHE EZIHE T TiO, Sk 9Kk & 1 R
SPREISE . XRD 43T L T-2 B SRR S
7 18.52 nm, /NF T-1 B 5 1Y SR SF (19,58 nm).
DM, BEE T-2 RS SRR ST A, Tio, ek
TS M 2 BB R . DT R B A
14 6 S AN [

= = = =
KN N ) s
T

Absorbance/a.u.

=
(5]
T

=
s

1 1 1 1
400 500 600 700 800

w
>
=)

Wavelength/nm

K 6 T-1 A1 T-2 ¥ UV-vis DRS [
Fig. 6 UV-vis absorbance spectra of T-1 and T-2 samples
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Fig. 7 FT-IR spectra of T-1 and T-2 samples
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Fig.8 (a) UV--vis profiles of RhB vs. photoreaction time in the presence of T-1.

Reaction condition; Co=10 ppm, catalyst loading; 1 g/L. (b) Photocatalytic degradation of RhB over T-1 and
T-2 under UV light irradiation.
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Fig. 9 Recycling test of RhB photodegradation on T-1

sample under UV irradiation ( photoreaction time =150 min)
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Fig. 10 Hlustration of suggested formation mechanism of 3DOM mesoporous/macroporous TiO, microsphere
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Abstract; Three-dimensionally ordered mesoporous/macroporous Ti0O, microspheres were synthesized through sol-

gel assisted template method using the self-made poly-( methyl methacrylate) ( PMMA) microspheres as hard tem-

plate, and two kinds of titanium source, such as titanium isopropoxide and tetrabutyl titanate, were used as metal
precursor. On the basis of characterization results of XRD, SEM, TEM, UV-vis DRS and N, adsorption/desorp-

tion, the morphology, optical absorption, surface area, pore distribution and catalytic activity of the as-prepared

samples were systemically investigated. The characterization results reveal that the as-prepared TiO, samples pos-

sess uniform microsphere structure, large surface area and high crystallinity. The obtained mesoporous/macroporous

microspheres show the enhanced photocatalytic activity, which is found to be 90% degradation efficiency of RhB

with 10 mg/L concentration under UV light irradiation for 120 min.

Key words: mesoporous/macroporous ; microsphere; TiO, ; sol-gel method; photodegradation



