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Abstract

Sulfur in hydrogen combustion reaction chemistry, which plays an important role in meteorology, combustion reactions, and
atmospheric pollution, has been extensively investigated recently. And its reverse reaction has also been a research object gradually.
The research in this paper is based on the exact potential energy surface (Lii S J, Zhang P'Y, Han KL, He G Z 2012 J. Chem. Phys. 136
094308), with using the method of quasi-classical trajectory on the exchange reaction of H (D) +SH/SD dynamic properties. In this
paper, the scalar properties are calculated, including the cross section, rate constant, opacity function, product vibrational, rotational
distributions, product scattering direction, rotational angular momentum orientation, and alignment properties. In this paper, how the
collision energy and the isotope affect the reaction H (D) + SH/SD kinetic properties is analyzed in detail. The results show that as
collision energy increases, the reaction cross section increases, product backscatter weakens gradually while the product rotational
angular momentum alignment and orientation nature strengthen gradually. In addition, the isotope effect has a significant influence on
the reaction kinetics. The reaction mechanism which is shown in the title and based on the reaction kinetics and the potential energy

surface, is also discussed in this paper.

Keywords: quasi-classical trajectory, reaction cross sections, rate constant, ro-vibrational distribution

PACS: 34.50.Lf, 31.15.xv, 82.30.Cf DOI: 10.7498/aps.62.223402

* Project supported by the National Natural Science Foundation of China (Grant No. 11274095), the Basic and Advanced Technology Research Program
of Henan Province, China (Grant No. 122300410109), the Basic Research Program of the Education Bureau of Henan Province, China (Grant No.
13A140550), the Cultivating Foundation for National Level Program of Henan Normal University, China (Grant No. 2010PL02), and the Science and
Technology Innovation Team Support Program of Institution of Higher Education of Henan Province, China (Grant No. 13IRTSTHNO16).

1 Corresponding author. E-mail: xugliang@htu.cn

223402-10



