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Effects of Sol-gel Temperature on the Structure of CuysCe 375211250,
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Abstract: CusCe 375711250, composite oxide catalysts were prepared at different sol-gel temperature with the simple sol-
gel method. The structural properties of the catalysts were characterized by XRD, H,-TPR, O,-TPD and Raman, and their
performance in catalytic decomposition of toluene was tested in a fixed bed reactor. The results show that the sol-gel tem-
perature can affect the structure and activity of the catalysts. The optimized sol-gel temperature is beneficial to the mobility
of metal ions, and can promote the interaction between CuO and CeO,. The formation of Cu-Ce solid solution should be
ascribed to Cu?* more easily entering the CeO, lattice, which results in the forming of a defect structure and thus generating
more oxygen vacancies. The prepared catalyst using sel-gel at 70 C exhibits the best catalytic activity, and the temperature
for complete catalytic degradation of toluene (o) is 250 “C. The high oxygen vacancy concentration (0.95) and the high
hydrogen consumption of the active species should be responsible for the excellent activity of the catalyst using sel-gel at
70 C.
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Fig. 1 XRD patterns of catalysts at different sol-gel tem-
perature
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Fig.2 H,-TPR profiles of catalysts at different sol-gel
temperature
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Tab.1 H. consumption of catalysts at different sol-gel

temperature
ALl AR/ (umol-g™)
i B y I it
CCZ-50 22 116 280 418
CCZ-60 30 128 273 431
CCZ-70 40 139 265 444
CCZ-80 26 120 287 433
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CCZ-70 0.9 1.8 2.0 4.5 4.0 13.2
CCZ-80 0.4 1.8 1.8 5.4 3.6 12.0
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Fig.4 Raman spectra and oxygen vacancy concentration
of catalysts at different sol-gel temperature
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Fig. 5 Catalytic activity and CO, selectivity of catalysts at
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