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Theoretical Study of the Reaction of Cu™ and Zn™ with CS, in Gas Phase

WANG Y ong-Cheng*,GAO Li-Guo,GENG Zhi-Y uan,CHEN Xiao-Xia,L i Ling-Ling,DAIl Guo-Liang, WANG Dong-Mei

(Gansu Key Laboratory of Polymer Materials, College of Chemistry and Chemical Engineering,Northwest Normal
University, Lanzhou 730070)

Abstract Thereaction of Cu* and Zn* with CS,, was selected as arepresentative system of reactions of first-row
transition metal ions with CS,. The reaction mechanism between first-row transition metal ionsin ground state and

excited state and CS, has been studied using the density functional theory (DFT) at UB3LY P/6-311+G" level. The

geometries for reactants, the transition states and the products were completely optimized. All the transition states were
verified by the vibrational analysis and the intrinsic reaction coordinate cal culations. For each stationary point, single-
point UCCSD(T) energy calculations were carried out. A potential energy curve-crossing diagram was investigated for

state correlation between singlet M1 and triplet 3IM2 in the reactin of Cu* with CS,. Theresult showed that the
reaction mechanism between first-row transition metal ions and CS, was an insertion-elimination mechanism. The main
reaction path channel was detected in the reaction of metal ionsin ground state and excited state with CS,,.
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