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Effect of High Temperature Steam Heat Treatment on the
Framework Aluminum Stability of H-MOR Zeolite
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Abstract: H-MOR zeolite is the most active and selective catalyst for the carbonylation of dimethyl
ether among the zeolite catalysts that have been found so far. In practical industrial applications.,
the dealumination of H-MOR zeolites is inevitable in most cases, which results in a decrease in
Bronsted acid amount, thus reducing the dimethyl ether activity of zeolites. The physical and
chemical properties of H-MOR zeolite and the stability of framework aluminum were investigated by
1D and 2D solid-state nuclear magnetic resonance (NMR) experiments at high temperature (700 C)
and different steam treatment time. With the increase of steam treatment time, the dealumination
degree of H-MOR zeolite was intensified, and the Bronsted acid amount decreased. There are tetra-
coordinated aluminum species AI([V)-1 and AlCV[)-2 and hexa-coordinated aluminum species Al(V])
in H-MOR. After high temperature steam treatment, new aluminum species AI(V ) signals appear.
After H-MOR is treated with steam, the framework tetra-coordinated aluminum species AICIV)-1 is

first transformed into twisted tetra-coordinated aluminum species Al(IV )-2, then into the penta-
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coordinated aluminum species AI(V ) and hexa-coordinated aluminum species AI(V[), and further

into oxides of aluminum.

Key words: H-MOR; solid-state nuclear magnetic resonance (NMR) ; steam treatment; framework

aluminum; stability
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Table 1 Physicochemical properties of H-MOR zeolites after

steam treatment at 700 C for various time periods
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Cxrp—Relative crystallinity degree
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experiments; 2) Bronsted acid amount, obtained by 'H MAS NMR

experiments

Fig 2 SEM images of H-MOR zeolites after steam treatment at 700 ‘C for various time periods
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Fig 6 * Al MQ MAS NMR spectra of H-MOR zeolites after steam treatment at 700 ‘C for various time periods
(a) H-MOR; (b) H-MOR-10; (¢) H-MOR-30; (d) H-MOR-60; (e) H-MOR-120
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Fig 7 'H-'H DQ-SQ NMR spectra of H-MOR zeolites after steam treatment at 700 ‘C for various time periods
(a) H-MOR; (b) H-MOR-10; (¢) H-MOR-30; (d) H-MOR-60; (e) H-MOR-120
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Fig 8 Schematic diagram for the dealumination process of H-MOR zeolites with steam treatment at 700 C
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