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We have performed QM cluster calculations on the zeolite ZSM-5 at DFT and MP2 levels.
We investigated the effect of this zeolite on the adsomption energies and the energetics of
alkoxide intermediate formation of six different substrates; ethene, propene, 1-butene,
cis/trans butene and isobutene in this study. We find the calculated adsorption and the
alkoxide intermediate energies correlate strongly with the absolute charge on the substrate
and the strength of the substrate double bond. The substrates’ transition states are not as
affected by the zeolite which would explain why they correlate strongly with the gas-phase

substrate protonation energy.

Our results show that for ethene, propene, 1-butene and iso-butene, the relative energetics
associated with the formation of the alkoxide intermediate in ZSM-5 follow the same trends
to those form in the zeolite theta-1. This seems to suggest that these different zeolites may
be relatively unselective towards small substrates or that more effective treatment of

mediumv/long range interactions are required to properly model these complicated systems.
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