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MFI-type Zeolite Functioning as the Specific Field
for the Zinc Ton Working as the Activation Site for H,,
as well as CHy4, at Around 300 K

Akira Oda, Hiroe Torigoe, and Yasushige Kuroda
Department of Chemistry, Graduate School of Natural Science and Technology, Okayama University

We examined the H»- or CHy-activation behavior taking place at around 300 K on ZnMFI by comparison with
the behavior observed in the system including MgMFI, on the basis of the experimental and calculation methods.
All experimental data obtained were completely explained with the aid of DFT calculation adopting the M7S2
model which has a specific Al configuration (S2 in our definition) in the M7 site truncated from the MFI
structure; the superior electron accepting nature is dominant in the heterolytic dissociation process of H, or CHy
on ZnMFI in comparison with that of Mgﬁ exchanged on the same site. As a result, we have concluded that the
electron transfer (donation) nature from the ¢ (C—H) ortibal of CH, toward the 4s orbital of Zn’" plays an
important role in the heterolytic CH, activation process. None of the prior studies on the metal-ion exchanged
zeolite samples have indicated the presence of a strong correlation with the Al arrangement in the zeolite lattice,
although researchers in these fields are aware of the importance of such factor. The present studies will have
provided some insights about creating new electronic states ever unknown by utilizing the zeolite matrix with
appropriate Al arrangement as the support. We expect that the present work will pave the new way for developing
the concept regarding to the synthesis of new materials thus far unknown, as well as the design of new type of
catalysts.

Key words: Zinc-ion-exchanged MFI-type zeolite, Activation of H, and CH4 on ZnMFT at around 300 K, CO
as a probe molecule, Efficient electron accepting nature of Zn ion in MFI, Specific Al

configuration in the M7 site
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