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ABSTRACT

Kinetics of the hydrogen abstraction reactions for alkane + ClI — alkyl +

HCI Reaction Class was studied theoretically including ethane, propane and all
isomers of butane and pentane. Primary, secondary and tertiary hydrogen abstractions
were studied at all positions. The number of studied reactions is twenty nine reactions.
Density functional theory (DFT) method used in this study is the Becke-style “Half
and Half” functional with the Lee, Yang, and Parr correlation functional
(BHandHLYP). Basis set utilized to calculation is double-zeta split valence basis set
(cc-pVD2Z). It was found that there are linear energy relationships of activation energy
and reaction energy of all reactions. Reaction class transition state theory
incorporating with linear energy relationship (RC-TST/LER) method and explicit
transition state theory (TST) were used to predict thermal rate constants of any
reaction in the hydrogen abstraction class. Our analyses indicated that less than 100
times systematic errors on the average exist in the predicted rate constants using the

RC-TST/LER method while comparing to explicit rate calculations.



