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Research progress on synthesis and application of
zeolite-based composites

YU Feng—qin, LIANG Ding—cheng, XIE Qiang, LIU Jin—chang
(School of Chemical & Environmental Engineering, China University of Mining and Technology (Beijing) , Beijing
100083, China)

Abstract: The traditional zeolite with high mass transfer resistance and limited adsorption capacity, limits
its application. Combining zeolite with activated carbon, diatomite, and other materials to construct
composite materials with synergistic effects is the important technical ways to meet diversified needs and
expand application fields. This paper conducted a critical survey on the research progress in synthesis
method of zeolite-based composites, focusing on two aspects: composite zeolites and zeolite—guest
material composites, and then summarized their applications in adsorption separation, catalysis, and other
fields. The results showed that common synthesis strategies of composite zeolites comprise template
method, sol-gel method, and zeolite silicon source method, but had disadvantages in structural instability

of composites. Among these synthesis methods of zeolite-guest material composites, electrostatic self-
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assembly and solution blending methods can be used in combination with various types of guest materials,
they had

disadvantages in complex processes and high solvent dependence. Despite the broad application prospects

were promising approach to preparing zeolite— guest material composites. Meanwhile,

of zeolite-based composite materials in adsorption separation and industrial catalysis, research on their
adsorption of gaseous organic pollutants, especially VOCs, remains limited. Universal synthesis strategies
under mild conditions, such as low—temperature and low-pressure synthesis methods, as well as

environmentally friendly solvent systems, should be developed in the future to promote the practical

application of zeolite-based composites.
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Fig. 1 Schematic diagram of the structure of composite zeolites
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Table 1 The main preparation methods and their advantages and disadvantages of traditional composite zeolites
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Fig.2 Schematic illustration of the construction process of the core—shell SAPO-34@ZSM-5 composite material
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Table 2 Main preparation methods and structural characteristics of core—shell structure composite zeolites
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Fig.3 Schematic diagram for the synthesis of the

diatomite/silicalite—1 composite
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Table 3 Preparation method and structural characteristics of zeolite—activated carbon composites
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Table 4 Preparation method of zeolite—polymer composites
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Table 5 Comparison of common synthesis methods of zeolite—based composites
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Table 6 Typical application of zeolite—based composites
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