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In Situ Infrared Spectroscopy of Active Oxygen Speciesfor Oxidative
Coupling of Methane over BaF,/ La2Os Catalyst

WANG Lihua'?, YI Xiaodong®, WENG Weizheng* *, WAN Huilin®

(1 State Key L aboratory of Physical Chemistry of Solid Surfaces; Department of Chemistry, College
of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, Fujian, China;
2 College of Chemistry and Materials Science, Fujian Normal University, Fuzhou 350007, Fujian, China)

Abstract: In situ IR pectroscopy was used to study the superoxide species (O; ) for oxidative coupling of
methane (OCM) over the BaF,/ L 8,03 catalyst. After the pretreatment of the catalyst with O, the IR peak at
1108- 1118 cm” *appeared , which was assigned to O- O bond stretching vibration in O; ecies. After the in-
troduction of 0, iodtope, the IR peak at 1108- 1118 cm™ * was weakened , and the absrption peaks appeared at
1086 and 1051 cm ', which was condstent with the assgnment of the O- 0 bond and *20 - **0 bond
stretching vibrationsin the superoxide secies, regectively. At 700 , the superoxide gecies could react with
CH, , accompanied by the formation of gasphase C;H4. A good correlation between the rate of O, consumption
and the rate of C,H, formation was observed , 0 the superoxide gecies was believed to be reponsble for the
OCM reaction over the BaF,/ L a,0; catayst.

Key wor ds: isotopic exchange; superoxide species; infrared pectrosoopy ; oxidative coupling ; methane; barium
fluoride; lanthanum oxide
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