
Total oxidation of toluene over CuO-CeO /Al O : reaction network and Total oxidation of toluene over CuO-CeO2/Al2O3: reaction network and 
catalyst characterizationcatalyst characterization

Vladimir V. Galvita, Unmesh Menon, Hilde Poelman, Guy B. MarinVladimir V. Galvita, Unmesh Menon, Hilde Poelman, Guy B. Marin

Krijgslaan 281 (S5), 9000 Ghent, Belgium

http://www.lct.UGent.be          E-mail: vladimir.galvita@UGent.be
European Research Institute of Catalysis

Introduction Experimental
Catalytic total oxidation is the most promisingapproach

TAP TEM EXAFS
Catalytic total oxidation is the most promisingapproach
for the abatement of Volatile Organic Compounds
(VOCs) owing to its high efficiency and low operating
temperature. Copper promoted by ceria shows hightemperature. Copper promoted by ceria shows high
catalytic performance for the complete oxidation of VOCs
(toluene, propane, benzene).
Thecentralissuesaddressedin this studyare: (1) reactionThecentralissuesaddressedin this studyare: (1) reaction
network of toluene total oxidation, (2) the nature of the
active sites of the CuO – CeO2 catalyst, (3) participation2

of CeO2 in the oxidation of reduced copper, (4) the role of
CeO2 in the enhancement of catalytic activity in the
presenceof waterandcarbondioxide.

Isotopic labeling experiments Catalytic performance of single and binary metal oxides

presenceof waterandcarbondioxide.
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Ce4+ reduces first, passing O to 
CeAl CuAl

Ce reduces first, passing O to 
nearby Cu, thus keeping it 
oxidized.

Conclusions Tol + Cu2+ →→→→ Cu1+ + CO2 + H2O Conclusions

Reaction network

Conclusions Tol + Cu2+ →→→→ Cu1+ + CO2 + H2O 
Ce4+ + Cu1+ →→→→ Ce3+ + Cu2+

2Ce3+ + O2 →→→→ 2Ce4+

Ce3+ + H O/CO →→→→ Ce4+ + H /CO 

Conclusions

Enhanced activity is due to the solid solution
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Steps 2 and 3. H-abstraction from
the methyl groups and phenyl
groupsandwaterformation
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Steps 4 and 5. abstraction of the
carbon atom in the methyl group References

CO2 + H2O
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