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Oxidative TCE decomposition over TiO;-supported single and complex metal oxide catalysts has been con-
ducted using a continuous flow type fixed-bed reactor system. Different types of commercial TiO; were used for
obtaining the supported catalysts via an incipient wetness technique. Among a variety of titanias and metal ox-
ides used, a DT51D TiO; and CrOy would be the respective promising support and active ingredient for the oxi-
dative TCE decomposition. The TiO;-based CrO, catalyst gave a significant dependence of the catalytic activity
in TCE oxidation reaction on the metal loadings. The use of high CrOy contents for preparing CrOy/TiO; cata-
lysts might produce CryO; crystallites on the surface of TiOs, thereby decreasing catalytic performance in the
oxidative decomposition at fow reaction temperatures. Supported CrO,-based bimetallic oxide systems offered a
very useful approach to lower the CrOx amounts without any loss in their catalytic activity for the catalytic TCE
oxidation and to minimize the formation of Cl-containing organic products in the course of the catalytic
reaction,

Key Words : Catalytic oxidation, Titania, Metal oxides, Trichloroethylene, Chromium oxides, By-products, Complex
metal oxides
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Table 1. Physicochemical properties of TiOz-supported
metal oxide catalysts

Pore Bulkk BET
Catalyst volume density area
(em%g) (g/cm’) (m’/g)
Hombikat TiO; (UV100) . - 098 . . 250
Millennium TiO; (DT51) 071 - 92
Millennium TiOz (DT51D) 0.88 87
Millennium Ti0O: (DT52) 0.85 90
Degussa TiQ; (P25) 042 60
10% CrO,/UV100 052
10% MnO/UV100 0.52
109 FeO,/UV100 1.07
5% CrO~/UV100 0.61
5% CrO«/DT51 0.68
1% CrOv/DT51D 1.18
5% CrO/DT51D 115
5% CrOx-5% MnOx/DT51D 077
5% CrOx-5% FeOx/DT51D 1.06
5% CrO«~0.2% NaOs/DT51D 1.09
10% CrOy/DT51D 0.87
10% MnO,/DT51D 0.81
10% FeO/DT5ID 0.34
5% CrO«/DT52 0.66
5% CrO«/P25 1.18
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Fig. 1. Schematic of a continuous flow type fixed-bed
reactor system consisting of: 1, on/off valve; 2,
mass flow controller; 3, 3-way valve; 4, Pyrex
saturator; 5, refrigerated circulating water bath;
6, thermocouple; 7, mixing chamber; 8 catalyst;
9, U-shaped reactor; 10, electric furnace; 11,
on-line sampling unit; 12, gas chromatograph.
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g. 2. Catalytic activity of UV 100 TiO,-supported

single metal oxides for the oxidation of

TCE in flowing air.
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Fig. 3. Catalytic activity of the bare TiQO: supports
for the oxidative decomposition of TCE in
a flow of air.
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Fig. 6. Catalytic activity of DT51D TiO.-supported
CrOx—based complex metal oxides for the
oxidation of TCE in an air flow.
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Fig. 7. Typical chromatogram for by-products formed
during the oxidative decomposition of TCE
over 5% CrO«/DT51D catalyst.

Table 2. Formation of by-products for the decom-
position of TCE over 5% CrOy/DT51D

Retention time (min)  Classification Assignment
2.26 Reactant TCE
2.66 by-product DCM
3.06 by-product PCE
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Fig. 8. Formation of by-products for oxidative TCE

decomposition over DT51D TiO2-supported
CrOx-based complex metal oxides.
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