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Oxidative Dehydrogenation of Cyclohexane
on Metal Oxide Catalyst by Using Carbon Dioxide
as an Oxidizing Agent

Yoshimitsu UEMURA, Hirohiko KIYAMA, and Yasuo HATATE

Various metal oxides were used to investigate their catalytic behavior for oxidative dehydrogena-

tion of cyclohexane by using carbon dioxide as an oxidizing agent. In most of the metal oxides used,

benzene and cyclohexene (dehydrogenation products) were detected. Carbon monoxide also was formed.

Carbon dioxide promoted cyclohexane conversion except for MoOs and WO, catalysts.
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(AH » =159 kJ/mol)

CsH1+2C0O,—~C:¢Hs+2CO+2H.0 (2)

C¢H1,+3C0O:—~CsHs+3 CO+3 H.O (3)
(AH =330 kJ/mol)
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MgO 061 047 014 0 0 0 0 1.00
Cr:0; 2.04 0.81 1.23 0.46 0.46 0 0.23 0.65
Zn0 0.69 0.19 0.50 0.08 0.08 0 0.12 0.63
Ga:0: 483 0.46 437 2.57 0.60 1.97 053 052
In:05 2.40 0.97 138 210 116 0.89 0.8 0.50
Sn0: 0.42 0.12 0.30 0 0 0 0 0.63
La:0s 0.34 0.34 0 0.19 0.19 0 0.56 1.53
MoO: 0.20 0.20 0 0.24 0.24 0 1.20 2.40
WO, 0.46 0.46 0 0.56 0.56 0 1.21 0.58
WO 0 0 0 - - - - -
Cu/Zn** 313 1.65 1.48 2.98 1.67 131 0.95 071
Cu/Zn/Cr* 6.36 078 5.58 2.32 145 0.87 0.36 1.70
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