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Fig. 2 Comparison of morphology and separation performance of CHA zeolite membranes
synthesized by microwave heating and conventional heating!**
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(a) The X-ray rocking curve pattern and (¢) SEM image of MFI zeolite film prepared by direct microwave-assisted
synthesis at 150 °C for 30 min; (b) the X-ray rocking curve pattern and (d) SEM image of MFI zeolite film prepared by

conventional hydrothermal growth at 150 °C for 5 h**
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Fig. 6 Comparison of synthesis time, membrane thickness and separation factor of (hOh)-oriented MFI

zeolite membranes synthesized by microwave heating and conventional heating
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Table 1 Recent progress in microwave-assisted synthesis of zeolite membranes for gas separation
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Fig. 7 Schematic illustration of MOR zeolite membrane preparation and the application in dehydration of acetic acid™®
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Table 2 Recent progress in microwave—assisted synthesis of zeolite membranes for organic dehydration/matter enrichment
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YAN Jiahui, LIUYi

(State Key Laboratory of Fine Chemicals, School of Chemical Engineering,
Dalian University of Technology, Dalian 116024, China)

Abstract: Microwave-assisted heating technique has been widely used in energy-efficient synthesis of zeolite
membranes due to its unique properties like uniform bulk heating, nucleation-related bottleneck effect,
thermal effect, and non-thermal effect. This review briefly introduces the basic principle and heating
characteristics regarding microwave-assisted synthesis of zeolite membranes and systematically summarizes
the most recent progress in microwave-assisted synthesis of zeolite membranes, including single-mode
microwave-assisted synthesis of zeolite membranes, microwave-assisted microstructural modulation of
zeolite membranes, and typical application cases of industrial-scale batch production of zeolite membranes
by microwave-assisted heating. Finally, we highlight the future direction and application prospects of
microwave-assisted synthesis of zeolite membranes.

Key words: zeolite membrane; microwave synthesis; single-mode microwave heating; gas separation;

organic dehydration



