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A FT-IR Study on the Interaction of CH4 and O2 with the Surface of SrO-Las03/Ca0
Catalysts

Yu Lin Xu Yide Guo Xiexian
{ State Key Labaratory of Catalysis, Dalian Institute of Chemical Physics, Chinese Arademy of
Sciences, Dalian 116023)

Abstract Sr0-La;0;/Ca0Q(SLC) catalysts have been found to be active for the oxida-
tive coupling of methane {OCM), but the lattice oxygen of them is only active for total
oxidation as revealed by the studies of in — situ FT-IR on the interaction between CH,4
and the oxide surface concerned.

The results of an in — situ FT-IR study on the interaction of the mixture of CH, and
0; with the catalyst surface show that the oxygen in gas phase can accelerate the total
oxidation of CHy via replenishing the lattice oxygen consumed on one hand, and on the
other hand, it will promote the decomposition of surface carbonates formed during the re-
action. For La;Og and LC catalysts, the decomposition of surface LagO3(COj3) carbonate
results in the formation of coordination unsaturated oxygen species and oxygen vacancy,
and then the oxygen in gas phase could be adsorbed on the oxygen vacancy and electron
tranfer from coordination unsaturated oxygen species to the oxygen adspecies takes place
to produce active oxygen species, probably in the form O, with the characteristic IR
band at 1180cm ™', Meanwhile on the surfaces of Ca0, 5rO and SLC catalysts, although
no any active oxygen species could be detected, the formation of CyH,; product still is ob-
served at high temperatures. Therefore, it is speculated that the decompaosition of surface
carbonates directly leads to the formation of active oxygen species, 03

Keywords: 5r0-La;03/CaQ, Oxidative couphng of methane, FT-IR, Lattice
oxygen, Coordination unsaturated oxygen species, Surface carbonates
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