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Characterization of Reaction Mechanism of Methane Partial
Oxidation to Syngas Using in situ Time resolved FTIR and
Microprobe Raman Spectroscopies

WAN Hu- lin, WENG Wei-zheng
( State Key Laboratory for Physical Chemistry of Solid Surf aces, Department of Chemistry and Institute
o Physical Chemistry, X iamen University, X iamen 361005, China)

Abstract: /n situ time-resolved FTIR and in situ microprobe Raman spectroscopies were used to characterize the reae-
tion mechanisms of partial oxidation of methane (POM) to syngas over SiO, and ¥ Al, O3 supported rthodium and ruthe-
nium catalysts. The experiments of CH4 pulse MS and T PR characterization on the catalysts, as well as the in situ
FTIR spectroscopic study using CO the probe the oxidation state of Rh species over the catalysts were performed. It is
found that direct oxidation of CH4to syngas is the main pathway of POM reaction over H>reduced Rh/Si0; catalyst,
w hile the combustion-reforming scheme is the dominant pathway of syngas formation over Ru/ ¥ AL03 and Rw/ SiO;
catalysts. The significant difference in the reaction schemes of POM to syngas over Rh/SiO2 and Ru/ SiOs or Ru/ ¥
ALOs catalysts can be reated to the difference in surface concentration of oxygen species (0® ) over the catalysts under
the reaction conditions mainly due to the difference in oxygen affinity of the two metals. T he mechanisms of POM reae
tion over Rh/ ¥-Al,05 depend on the calcination temperature of the catalyst. Over the Rh/ ¥ Al,05 calcined at the tem-
perature lower than 600 C, CO is the primary product of POM reaction, w hile over t he catalyst calcined at 900 ‘C, CO»
B the primary product. It is found that, under the POM reaction condition, the surface of the catalyst calcined at 900 'C

contains more partially, oxidized Rh™ species as compared to the catalyst calcined, at the temperature lower, than, 600 C.
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T he strong interaction betw een Al,03 and Rh as a result of high temperature calcination, which decreased the reducibili-
ty of the Rh species in the former catalyst, is believed to be responsible for the difference in the mechanisms of POM re-

action over the Rh/ ¥ Al, O3 catalysts calcined at different temperature.

Keywords: methane; partial oxidat ion; synthesis gas; reaction mechanism; in situ (time-resolved) FTIR; in situ m+

croprobe Raman; Rh/Si02; Ru/SiO2; Ru/ ¥ Al,03
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Organic Nanoarchitecture via Supramolecular Assembly

SHEN Jiae-cong, SUN Jurqi, ZHANG Xi
(Key Lab of supramolecular Struciure and Material, College of Chemisiry,
Jilin University, Changchun 130023, China)

Abstract: The fact that molecular aggregates fall in the size range of 100 nm makes it a good candidate for nanoarch+
tectures and fabrication of nanodevices. Based mainly on our own research work, nanoarchiectures with controllable
compositions and structures can be obtained by using layer by layer assembly and interfacial assembly techniques. These
nanoarchitectures are the basis for fabrication of nanodevices. It is anticipated that these supramolecular assembly tech

niques involved will provide a way which can lead from nanoarchitectures to functional assemblies.

Keywords: N anoarchitecture; Supramolecular assembly; Layer by layer assembly; interfacial assembly; molecular as-

sembly; surface patterning; Nanodevice



