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Characteristic Properties of Synthetic Mordenite and

Discovery of 5-ring(2Al) Avoidance Rule

Keiji Itabashi
Nanyo Research Laboratory, Tosoh Corporation

Our analytical studies of the determination of ordered distribution of Al atoms in the
framework of synthetic mordenite are reviewed. The existence of a super-structure with 3c
cell constant was found by adsorption properties and XRD data of the mordenite (Si/Al=5-
10). Al sites preferentially substituted by Si were estimated from 29Si MAS NMR data. The
ordered distribution of Al atoms in the framework was determined by connectivity-configuration
matrices method. The obtained result consistently explained the observed composition-dependence
of the characteristic properties of the mordenite. A new rule named as "S-ring(2Al)
avoidance rule" in which a 5-ring holding 2Al atoms was unstable was discovered by this
study. One can explain various phenomena unsolved in zeolites containing 5-rings by assuming

the new rule.

Key Words : mordenite, Al distribution, connectivity-configuration matrices method, 5-ring(2Al)

avoidance rule



