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Study on regulation of silica-alumina ratios of SSZ-13 zeolites and their catalytic
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Abstract: The methanol to olefins (MTO) reaction has attracted significant attention as a non-petroleum route for producing light olefins
(C,=~C,=). SSZ-13 zeolites with CHA topology exhibit excellent catalytic potential in the MTO reaction due to their well-ordered pore
structures and abundant Brensted acid sites. However, the strong Brensted acid sites leads to the inactivation of carbon deposition of
SSZ-13 zeolites during the reaction. By dealuminization and modification strategy, SSZ-13 zeolites modified by HNO, with different
concentrations were prepared. The SSZ-13 zeolites before and after modification were characterized by XRD, SEM, N, physical
adsorption/desorption, etc., and the catalytic performances for MTO of the SSZ-13 zeolites were evaluated on a fixed-bed reactor. The
results show that under conditions of 350 °C and 0.1 MPa, initial methanol conversion rates of SSZ-13 zeolites before and after
modification are close to 100% and the selectivities of low-carbon olefins exceed 91.0%. As the concentration of the HNO, solution
increases from 0.5 mol/L to 5.0 mol/L, the silica-alumina ratio (1(SiO,)/n(Al,O,)) increases from 16 (SSZ-13-0.5H) to 21 (SSZ-13-5.0H).
The catalytic lifetime of SSZ-13-5.0H after modification is extended to 8.0 h in the MTO reaction. This study can provide theoretical
support for achieving long catalytic lifetime of SSZ-13 zeolites in MTO reactions.
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(m™g") (em’g™) (m™g") (m™g™) (em™g") (em’-g™)
SSZ-13-C 12 657 0.28 650 6.8 0.26 0.03
SSZ-13-0.5H 16 632 0.27 625 6.9 0.25 0.03
SSZ-13-1.0H 17 611 0.27 598 13.8 0.24 0.04
SSZ-13-2.0H 19 595 0.26 581 13.8 0.24 0.04
SSZ-13-5.0H 21 560 0.25 543 17.1 0.22 0.04
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- s%@@/ aﬂz‘zﬁ_/l ég@/
(mmol-g)  (mmolg’)  (mmol-g")
SSZ-13-C 1.54 0.97 2.51
SSZ-13-1.0H 1.27 0.72 1.99
SSZ-13-5.0H 1.22 0.67 1.89
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Table 3 Analysis results of acid amounts of SSZ-13-C, SSZ-13-1.0H and SSZ-13-5.0H
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