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In situ and ex situ Spectroscopic Characterization on the
Catalysts for M ethane O xidative Coupling and on the
M echanign of M ethane Partial O xidation

W EN GW ei-zheng, LON G Rui-giang, CHEN M ing-shu, WAN Hui-lin
(Sate Key L ab for Phys Cheam. of Solid Surf. , Dept of Chen. and
Inst of Phys Chem. , XiamenU niv. , Xiamen 361005, China)

Abstract: A ctive oxygen gecie and surface acid/base properties of fluoride-containing rare
earth-based catalysts for methane oxidative coupling (OQM ) reaction w ere studied using in
situ IR and in situ microprobe Raman ectroscopies, XPS, UV gectra of pyridine (Py)

adomtion, Py- and CO-TPD. O: geciesw as detected over Oz and/or CH4/02 pretreated
SrFoA a0s, SrF2MNdOs, La&OF, BaFeA @OF and BaFz/CeD: catalysts at OOM  reaction
temperature, and the reactions between Oz ecies and CH4 to form C2Hs and correponding
side-products of OOM reaction such as CO: and surface carbonate w ere observed over SrFz/
L aOs, SrF2MNdOs, LaOF, BaFz/A eOF catalysts These results, for the first time, provide
direct pectrosocopic evidencesw hich suggest that Oz is the active oxygen gecies for OQM

reaction over the correponding catalysts It is al found that the surface basicity is not
alw ays a requisite attribute for a gopod OOM catalyst The results of in situ time-renlved
FT IR and in situ microprobe Raman gectroscopic characterizations on the partial oxidation
of methane (POM ) reaction indicate that direct oxidation of CH4 to synthesis gas is themain
pathw ay of POM reaction over Rh/SiO: catalyst, w hile the combustion-reform ing scheme is
the dominant pathw ay of synthesis gas formation over Ru/¥A 1205 and Ru/SiO- catalysts

The significant difference in the reaction schenes of POM reaction over SiO2 and YA |03
supported Rh and Ru catalystsmay be related to the difference in surface concentration of
oxygen gecies (0% ) over the catalysts under the reaction conditions mainly due to the
difference in oxygen affinity of the wo metals

Key words methane oxidative coupling; partial oxidation, synthesisgas oxygen gecies

acid/base properties reaction mechanisn; in situ (tme-reolved) FT IR, in situ microprobe
Raman, fluoride-containing rare earth-based catalyst, Rh/Si02, Ru/¥A 103, Ru/SiO>



