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Application of Quantum Chemical Modeling Methods in Mechanochemistry
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Abstract Mechanochemistry has been widely concerned as a solvent-free green chemical technology. However,
mechanochemical reaction mechanism requires a deep understanding of force-induced chemical reactions at atomic and
molecular scales. In the past two decades, quantum chemical modeling method has been widely used in
mechanochemical mechanism research. High precision calculation can obtain the geometric structure, energy,
transition state, reaction rate and many other properties of deformed molecules under external forces. This paper
introduces the basic principles of the mainstream quantum chemical methods in the field of mechanochemistry, and
also pays attention to the implementation of the model methods with quantum chemistry softwares, and expounds the

role and value of the quantum chemical model in explaining the mechanochemistry mechanism with the help of typical

reaction cases.
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Fig. 4 Effect of external force on potential energy surface in ring opening reaction of cyclobutene”ﬂ
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