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Fig. 1. The UV-Vis spectra of methyl orange solu-
tion with different photocatalysts after light(The pho-
tocatalytic materials are TiO2 and TiOg with different
Zn'TPP mass ratio of 0, 0.2%, 0.5%, 0.9%).
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P 2 f1R 1 AT A, TiO X R A A —
SERIEPEMIER, HME R ZnTPP L7, vf
P2 TiO, MG, RSN X TR AL
PEHE G AR 1 & F 2 Ti0,, HAEB N 0.5%
f{) ZnTPP I 1k 31| fi i 20 %, =1k 52.92%; 7E 7] W,
JEIX, JRA MR AL B R R B E B
38 0 Se G K JE vk, 4B N ZnTPP 0.5%
I R0 B (50.82%), HB N 0.9% HITR & b1k
TR A B2 A 2523 2K 148 THO..
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Table 1. The methyl orange photo degradation degree
of four kinds of samples after light.

i RAMEIX /% AKX /%
TiO, 23.19 34.20
0.2% ZnTPP/ TiO2 44.28 43.84
0.5% ZnTPP/ TiO2 52.92 50.82
0.9% ZnTPP/ TiOs 42.52 28.27
2.0
5 —o— FHARIX
1.6 [ A WK
oot
g L
Eost el
L ~__
04 et
0 .
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PR S

B2 FRRE S GRS K UV-Vis i85 b i i 8 LAt
Fig. 2. The UV-Vis spectra peak comparison of the
five samples after light.
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Fig. 3. (color online) The EPR spectra of hybrid

photocatalytic material ZnTPP/TiO2 (mass ratio of
0.5%).
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Abstract

We have investigated the photocatalysis efficiency and electron transfer of the znic prophyrin/TiO2 composite
photocatalyst, a sensitised hybrid porphyrin material, and prepared it successfully by sol-gel method. The UV-
visible spectroscopy and electron paramagnetic resonance spectra are used to analyze and characterize the znic pro-
phyrin/TiOzcomposite photocatalyst. The proportions 0%, 0.2%, 0.5% and 0.9% (mass ratio) of zinc porphyrin, and
the photocatalytic mechanism of TiOz sensitized by zinc porphyrin are reasonably explained by ultraviolet visible spec-
troscopy and electron paramagnetic resonance spectroscopy (EPR). Different samples’ UV-visible spectra show that the
degradation efficiency of methyl orange solution by TiO2 may be improved via adding appropriate amount of zinc por-
phyrin sensitizer. Prohibitive incorporation of the sensitizer would cause excess of particles in the mixed catalyst, leading
to the TiOs surface covered by the sensitizer, thus affecting the absorption of photons, and the light degradation rate
of TiO2 may be lowered, even lower than the pure TiO2. EPR spectra show the excited state of electrons in zinc pro-
phyrin generated by irradiation of light can promote the generation of Ti** with strong oxidizing and superoxide radicals
when using UV-visible light to irradiate the powder samples, thus effectively enhancing the separation of photogenerated

electron-hole pairs, and improving the photocatalytic performance of TiO2.

Keywords: ZnTPP, UV-visible spectrum, electronic paramagnetic resonance, photocatalysis
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