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Introduction ) zinc-modified zeolites are effective catalysts for the transformation of light
olefins (C,—C,), the abundant feedstock produced from naphtha and liquified petroleum gas.!

However, the lack of comprehensive information about the nature of the active sites and the
reaction mechanism hinders the implementation of such catalysts on an industrial scale. Here, we
demonstrate the capabilities of MAS NMR to provide the required data.

MethOdOlOgy The key feature of the experimental procedure is the sample preparation in

sealed glass ampoules acting as microreactors. Such methodology provides reliable data for
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zeolite catalyst performance under controlled conditions.?
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Determining various zeolite OH groups concentrations PMe,@ ZnZ*/H-ZSM-5 2. Two types of LAS

are present in
Zn-*/H-ZSM-5.

® Indirect quantification of Zn sites

Czn2z- = [CBas(H-ZSM-5) - Cgas(Zn4*/H-ZSM-5)]/2

0
S(31P) / ppm

13C MAS NMR - reaction mechanism Conclusions
1. Surface OH groups of Zn-zeolites can be quantified with
Selective dimerization of ethene on Zn?*/H-ZSM-5% 1H MAS NMR using internal standard approach.
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2. 31P MAS NMR study of adsorbed P(CH;), revealed two types

n-complex of Lewis acid sites in Zn**/H-ZSM-5 and no change in zeolite

acid strength upon modification with Zn.
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N 105 3. Selective ethene dimerization to 2-butene on Zn*/H-ZSM-5
180 N 10(\{80 but-3-en-1-ylzinc was discovered with 3C MAS NMR. The mechanism of the
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dimerization reaction was established.
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