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Changes in the state of nickel ion exchanged in MFI-type zeolite: effects of ion-exchange capacity
and CO-treatment

M. MATSUSHIMA, A. ODA, A. ITADANI, T. OHKUBO, T. YUMURA, H. KOBAYASHI, and Y. KURODA
(Okayama Univ. & Kyoto Inst. Tech.; e-mail: kuroda@cc.okayama-u.ac.jp)

The sub-nanosized pore made of zeolite affords a specific reaction field for the exchanged ion in zeolite, resulting
in the development of a fascinating adsorption feature, as well as of a catalytic reaction fields. In the present work, we
examine the properties of the exchanged nickel-ion in MFI depending on the ion-exchange capacities. The formation
of both Ni* and Ni,’* (cluster ion) species were clearly evidenced by experiments carried out by IR utilizing CO as a
probe molecule and XAFS methods. The amounts of Ni** for the sample evacuated at 673 K are almost same in the
samples having different ion-exchange capacities, whereas the Ni,’* species is observed only in the NiMFI-80 sample.
The formed Ni,** species shows super-paramagnetic nature which is scarcely found in the bulk system. The formation
of Ni* and Ni,”* is ascribable to the unique specificity of zeolite composed of a nano-reaction pot.




