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Studies on Structural Properties and Reaction Pathways of CIO/CIO~- Coupling System

Yan Shihai,Bu Y uxiang,Han Keli

Department of Chemistry, Qufu Normal University,Qufu(273165);State Key Laboratory of Molecular Reaction
Dynamics, Dalian Institute of Chemical Physics,Dalian(116023)

Abstract On the basis of ab initio and DFT theory, the CIO/ClIO~- coupling system has been studied. The equilibrium
geometries and harmonic frequencies of CIO/CIO~- system have been determined at B3LY P, B3P86, BLY P, BP86,
BHLYP, LSDA, CCSD levels using different basis sets with diffuse and d, f polarization functions. Comparison with
available experimenta results is also made. The dissociation energies have been calculated using B3LY P method
employing the 6-311+G(3df) basis set, and have also been corrected using the BSSE method. The intermediates and the
transition state of the isomerization reaction have been found, and the bonding analysis has a so been made. The results
show that the main products are ClOO + Cl~- and CIOO~- + Cl for the dissociation of two coupling system. The
dissociation energies for the corresponding dissociation channels are -33.39 and 82.88 kJ/mol, respectively. It should be
noted that the dissociation to CIOO+Cl~- is essentialy a dissociative electron transfer process with an electron transfer
transition state.
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