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DFT Study on the Double Bond Rearrangement M echanism of cis-2-Butene Catalyzed by 3T
Cluster Model of Zeolite

LI Hui-Ying, PU Min*, CHEN Biao-Hua

(State Key Laboratory of Chemical Resource Engineering, Beijing University of Chemical Technology, Beijing 100029)

Abstract Using density functional theory, the rearrangement of butene double bond catalyzed by a 3T cluster model of
zeolite was investigated. At the B3LY P/6-31G(d,p) level, the complete geometry optimization and the activation energy
calculation were performed. It was found that the OH group of acidic site of zeolite adsorbed the double bond of 1-butene
with formation of an-complex, then the side C atom of the double bond of butene drew this proton simultaneously, and
the neighboring O atom of the cluster abstracted a hydrogen atom from the butene to yield adsorbed cis-2-butene, lastly
restoring the zeolite active site. The whole reaction process showed a concerted mechanism. The calculated apparent
activation barrier was 55.9 kJJmol in agreement with experimental data.
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