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Theoretical investigation of adsorption of CO, H;O,

and O, on Rh-ZSM-5 zeolite
CHEN Dan, WU An’an, TAN Kai, LU Xin*

(Fujian Provincial Key Laboratory of Theoretical and Computational Chemistry, College of
Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China)
Abstract: The adsorption of CO, H20, and O on Rh-exchange zeolite (Rh-ZSM-5) is investigated
using density functional theory (DFT) in combination with a cluster model. The theoretical
computations reveal that H,O can be readily co-adsorbed with O,/CO onto the mononuclear Rh*
cations, forming cationic Rh complexes anchored on a bridging oxygen atom (Al-O-Si) of ZSM-5
zeolite. The co-adsorption of H,O and O, on Rh-ZSM-5 forms Rh(H20)2(0.) as the most stable
adspecies that contains a superoxide anion (O27). However, further introduction of strongly
coordinating CO into the system gives rise to the formation of Rh(CO).(H.0) as the most stable
adspecies, which hinders the chemisorption of O.This finding implies that the mechanism
previously proposed for the CH4/CO/H20/02/Rh-ZSM-5 system, i.e., the oxygen species capable
of activating the C-H bond of methane is formed by direct chemisorption of O, onto Rh*, is

questionable and deserves further detailed investigation.
Keywords: Rh-ZSM-5; carbonyl rhodium adspecies; chemisorption; cluster model; density

functional computations





