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200 ~400 nm.
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Fig.1 Transient in situ FTIR transmittance spectra of gas-phase TCE
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Fig.2 Transient in sifu FTIR transmittance spectra for photolysis of TCE under different light intensity

(A) 0.45 mW/cm?; (B) 0.87 mW/cm?.
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Fig.3 Transient in situ FTIR transmittance spectra for the photocatalysis of TCE under different light intensity

(A) 0.45 mW/cm?; (B) 0.87 mW/cm?.
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Fig. 4 Transient in situ FTIR transmittance spectra
for the photocatalysis of TCE with different
UV irradiation time under the light intensity
of 0. 87 mW/cm’
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Fig.5 Transient in situ FTIR transmittance spectra for the photocatalysis of TCE under
the light intensity of 0. 87 mW/cm’ after 60 min of UV irradiation

Table 1 Assignments of the observed IR frequencies in the degradation of TCE! %

Compound »/em !
CL,C = CHCI (TCE) ( Reactant) 3167, 3099(C—H) ; 1585, 1555(C—C); 1253(CH—CI) ; 945, 783(C—Cl) ; 848(C—H)
CL,CH—COCI( DCAC) ( Intermediate) ~ 1788(C = 0) ; 1226(C—H) ; 1074, 987(C—C) ; 798, 738(C—Cl,)
COCL, ( Product) 1832, 1820(C = 0) ; 856(C—Cl,)
CO, ( Product) 2358, 2341 (C=0)
CO( Product) 2169, 2119(C=0)
H,0 (Product) ~3600, ~1630
HCI ( Product) ~2887

WG BRI, HEDTE RN 2% F T =S S e — S AR R T A e AL B A HLBE AN Scheme 2 BT

7N
i
c al H o qa cl
SN S I /
Cl C +0OH — (Cl—C—C — 0=C +CO0 +CO, +HC1+H,0
| N \
cl c 0 cl
Scheme 2 Proposed mechanism of TCE degradation on TiO,
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0.87 mW/em i, UV /K ZH =5 &0 1 55 M X B figt 3R M 0. 36% / (h + mg) #2531 0. 56% / (h -
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In situ FTIR Study on Photo-catalytic Degradation of
Trichloroethylene over TiO,

JIANG Chuan-Rui', ZHENG Chun-Li"', LI Xin-Yong'?*, WANG Li-Yuan',
ZHANG Wen-Shuang' , CHEN Guo-Hua’
(1. State Key Laboratory of Fine Chemical, Key Laboratory of Industrial Ecology and Environmental Engineering of
Ministry of Education, School of Environmental & Biological Science & Technology,
Dalian University of Technology, Dalian 116023, China;

2. Department of Chemical Engineering, Hong Kong University of Science & Technology, Kowloon, Hong Kong, China)

Abstract  Photo-degradation and gas-phase photocatalytic degradation on TiO, of trichloroethy-lene were stu-

died by in situ infrared spectroscopy. The results show that UV/TiO, has a higher degradation capacity than

UV on trichloroethylene. In the photocatalytic degradation process, dichloroacetyl chloride, carbon dioxide,

carbon monoxide, water, hydrogen chloride and phosgene were detected. Base on the in situ FTIR spectra in

different stages, the reaction mechanism of trichloroethylene photocatalysis on TiO, was proposed ; trichloroeth-

ylene was oxidized by hydroxyl radical and other free radical and formed to dichloroacetyl chloride. Finally,

dichloroacetyl chloride was converted further to carbon dioxide, carbon monoxide, water, hydrogen chloride

and phosgene.

Keywords In situ FTIR; Photocatalysis; Trichloroethylene; TiO,

(Ed.. V, T)



