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Fig.1 XRD pattern of TiO, powder Fig.2 TEM image of TiO,( x10°)
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Tab.1 Change of the specific surface area of nanoscale TiO, before and after reaction

Specific surface area /m* + g~ ! Particle size calculated by d = %/nm
TiO, before reaction 112.39 13.90
TiO, in n-C;H,OH after reaction 107.26 14.57
TiO, in i-C; H, OH after reaction 104.98 14.88
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Tab.2 Calculation on carbonic conservation of n-C;H,OH and i-C,;H,OH after 10h illumination of Hg Lamp

Decrease of reactants Reactants transformed to CO, n, o

ng /10 ~*mol ny /10 ~*mol o i

n-C;H, OH 2.086 1.218 58.4*
i-C;H, OH 12.202 11.877 97.34

# n-Cy H, OH was oxidized partially to C,Hs CHO. 7.006 x 10 ~>mol C,H5CHO was found in the solution after 10h illumination

ni_(1.2183 +0.7006 ) x 10 ~*
gy 2.086 x 10 ~*

calculated by IR spectra of the solution. So x 100% =92.0% . Trace CH;CH,COOH was

found in the solution also.
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1. TiO, powder with adsorbed n-C;H, OH before reaction; 2. TiO, powder with adsorbed n-C;H;OH after reaction;

3. TiO, powder with adsorbed i-C5H; OH before reaction; 4. TiO, powder with adsorbed i-C;H, OH after reaction
5 KM n-C,H,0H #= i-C,H,0H %) TiO, %) FT-IR-PAS #% B
Fig.5 [FT-IR-PAS spectra of TiO, adsorbed by n-C;H,OH and i-C;H,O0H
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Research on the Mechanism of the Photocatalytic Oxidation
of n-C; H, OH and i-C; H, OH by Nanoscale TiO,

FAN Chong-zheng', DING Yan-wei', WU Ying’, TAO Ru-hua'

(1. Department of Chemical Physics, Research Center of Resource and Environment, USTC, Hefei 230026 )
(2. Department of Chembiological Engineering, Hefei Union University, Hefei 230022 )

Abstract: Nanoscale TiO, is used as photocatalyst in the oxidization process of n-C;H,OH and i-
C,H,OH with the concentration of 0. 1 mol * L.™" aqueous solution respectively. Mercury Lamp
with the main wavelength of 364 nm is adopted as the light source, and O, as reactant. From the
changes of the concentration of reactant and product detected by gas chromatographs respectively,
the reactions order of the group is confirmed as zero order. TiO, is characterized by TEM, XRD,
SSA and FT-IR-PAS, respectively. The FT-IR-PAS spectra of TiO, before and after reaction show

that the mechanism of photooxidization for i-C;H,OH is:

. [0] (0] (0] [o]
i-C,H,0H —>CH,COCH, —>CH,COOH —>+-—>C0, + H,0

And the mechanism of photooxidization for n-C;H,OH is:

(0] (0] (0] [o]
n-CyH,0H ——CH, CH,CHO —>CH,CH,COOH —-+~—>C0, + H,0.

Key words: nanoscale TiO, ; photocatalysis; FT-IR-PAS; intermediate





