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Fig. 3 Differential heat versus NH; coverage at 150C
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Table 1 Catalystic Activity of CrQ./SiO; Catalysts with Various Cr Loadings

conversion of selectivity of
catalyst propane/%  CO:/% C:He/ % CH./% C /%

2. 5wt% Cr0,/Si0; 29. 1 5.5 88.7 1.3 0

Swt% CrO0, /Si0, 27.0 5.3 85.0 12.4 2.6

10wt% CrO, /Si0, 19.2 3.8 69.4 30.6 0
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Fig. 7 UV-vis DRS spectra of CrO./Si0; catalysts with various Cr loadings
a: calcined in air at 700C; b: heated in O; at 700°C; c: exposed
in CO,/C3Hs mixture flow after 5 min and d: after 140min.
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Dehydrogenation of Propane over CrO./SiO; Catalysts under CO; Atmosphere

ZOU Hu GE Xin LI Ming-Shi SHANGGUAN Rong-Chang SHEN Jian-Yi
( Department of Chemistry, Nanjing University, Nanjing 210093)

The surface structure and redox properties of Cr0O./SiO: catalysts with various Cr loadings of
2.5, 5 and 10wt% have been investigated by XRD, UV-vis DRS, ESR and microcalorimetric ad-
sorption methods. It was found that chronia occurs with different oxidation states and different co-
ordination numbers on the surface of the catalysts. With Cr loadings increasing from 2. Swt% to
10wt% , the dominant surface Cr species change from chromate to polychromate and Cr.0s cluster.
The order of propane conversion and selectivity to propene for the propane dehydrogenation reaction
under CO: atmosphere over Cr0./SiO; catalysts is 2.5wt% CrO./Si0; > 5wt% CrQ./SiO, >
10wt% CrOx/Si02. The results of ESR and UV-vis DRS measured during reaction process indicate
that the active center of CrO./Si0: catalysts for the reaction is Cr’* species, which is probablely
generated from Cr'* species oxidizing during the calcination and chromate reducting during the re-

action. The role of CO; is to reoxidize Cr’* to Cr’* in the reaction.

Keywords: CrO0./SiO; catalysts propane dehydrogenation CO;
Cr'* active center



