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High quality zeolite films have been successfully synthesized in the last decade using hydrothermal 
crystallization based methods such as in situ[1] and seeded growth.[2] However, the hydrothermal 
process is usually very corrosive, time-consuming and costly. Here we report an alternative way to 
fabricate zeolite films using Layer-by-Layer depositions. In this method, thin plate-like zeolite tiles are 
self-assembled on substrate surface in a preferential orientation. The deposition conditions are optimized 
to achieve that each layer is almost a close-packed monolayer. Intercrystalline gaps are closed by 
overlapping between layers. Since the thickness of each zeolite tiles is very thin, so the overall thickness 
of the film after several depositions can be still kept in sub-micrometer range. Therefore, a thin, compact 
and oriented zeolite film can be achieved using this Layer-by-Layer deposition method. The zeolite we 
chose to demonstrate this idea is MCM-22. The precursor of zeolite MCM-22, namely MCM-22(P), is a 
layered aluminosilicate.[3] Layers in the as-synthesized MCM-22(P) are weakly linked together with 
organic structure directing agents, Hexamethyuleneimine (HMI), along the [001] direction. Two-
dimensional 12MR, i.e. defined by twelve interconnected SiO4 tetrahedra, channels are running in-plane 
of the MCM-22(P) layers. However, the limiting apertures for transport perpendicular to the layers 
(along [001] direction) are 6MR's. Thus, molecules like water and O2 cannot penetrate along the c-axis. 
Upon calcination, MCM-22(P) condenses to MCM-22. On the other hand, layers in MCM-22(P) can be 
delaminated.[4] After calcination, it forms another material called ITQ-2. Either the MCM-22(P) or 
MCM-22 particles we synthesized have plate-like shapes with thickness of about 50 nanometers and 
diameter of about 1 micrometer. The thinnest dimension is along the c-axis. Delaminated layers in ITQ-
2 were even thinner. These particles were deposited on substrate surfaces using methods as described in 
literature.[2,5,6] In these methods, the first layer of zeolite particles are covalently bonded to the 
substrate surface, while other physically adsorbed top layers are removed by sonication. With these 
methods we have successfully prepared thin, compact and highly c-oriented MCM-22 films on 
aluminum alloy Al-2024-T3 surfaces for corrosion protection. The film fabrication procedure, 
characterization results by XRD, SEM, TEM, etc., and their corrosion performance will be presented. 
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