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Abstract 

Zeolite and zeolitic imidazolate framework (ZIF) crystals have a characteristic cage-like structure, which 

are the ideal candidates for building host-guest material systems. The nano zeolites and nano ZIFs  

have a shorter diffusion channel and a larger surface area than the regular ones.They are functional 

materials or raw materials for producing other advanced materials. Nano zeolites are prepared by 

microwave hydrothermal synthesis method in our experiments. Comparing with conventional 

hydrothermal synthesis method, microwave heating significantly reduces the reaction time. Also, the 

microwave energy directly interacts with the reactant molecules, which ensures the internal and external 

of the sample is adequately heated to eliminate the temperature gradient, leaving a uniform heating 

system. Apart from these, the advantages of microwave synthesis such as mild conditions, low energy 

consumption, fast reaction rate, uniform and small grain size contribute to achieve a fast, energy saving 

and continuous method for manufacturing functional glass. The other synthetic method of the zeolitic 

crystals is using the so called “reverse crystallization mechanism”
[1,2]

. The initial gel of is prepared using 

a method in the literature
[3]

. Functional cores then can be wrapped by the gel. The functional ions of the 

core can be well protected during the surface-to-core growth and thus the functional zeolitic core-shell 

structures can be prepared without a complex procedure. The obtained product materials are 

characterized using transmission electron microscopy, scanning electron microscopy, cryogenic 

temperature transmission electron microscopy, X-ray diffraction, thermo gravimetric analyzer, solid state 

NMR, FTIR, and N2 adsorption–desorption analysis. 
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Fig. 1. Illustration of the reverse crystallization mechanism. 
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