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Construction of prediction method for acid strength based on orbital
interactions toward zeolitic catalyst design

Hayashi, Yoshihiro

2,800,000

Si-(0H)-Al DPE
Si-(OH)-Al Si-0 Al-0
n-o * DPE
Si-(0H)-Al DPE n-o *

The aim of this study is to develop a method for predicting the acidity of
zeolite catalysts. This study investigated influence of the acid site structure in zeolites (Si-(OH)
-Al group) on the deprotonation energy (DPE), which is one of the index of the acid strength. The
results show that the lone pair orbitals on the oxygen of the Si-(OH)-Al group interact the
anti-bonded orbitals on adjacent Si-0 and Al-0 bonds (n-o * interactions). The n-o * interactions
contribute to the reduction of DPE. In addition, the relationship between the local structure of Si-
(OH)-Al groups in various zeolite frameworks and DPE was found, and the relationship can be
explained by the orbital overlap of the n-o * interactions.
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