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Aligned Zeolite Layer from the Steaming of Precursor Film

The preparation of zeolite film with control thickness and aligned crystalline orientation or reqular surface pattern
was accomplished through the steaming of pre-coated precursor layer. The conversion of precursor layer to zeolite
film under humid heating is a new approach different from the in situ growth of zeolite film under hydrothermal
reaction. The thickness of the film is directly controlled by the amount of precursor applied, and the surface
morphology could be altered by the type of surfactant employed. For thin film, the low refractive index of zeolite
made it a perfect AR coating for glass panels. For thicker coating where aligned crystals were formed, optical-
electronic application may be possible. The wetting property of the film also changed with the thickness and the
structure. It was hydrophobic for well crystalline film, but changed to hydrophilic when thinner film was formed.
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are microporous crystalline materials, routinely used as
catalyst, ion-exchanger and adsorbent. Zeolite can also be grown or
coated on substrate to form a film. The potential applications for
zeolite coating ranged from molecular selective sensor, electrode,
catalyst, optical and electro-optical component, low k dielectric film,
and corrosion resistant as well as antimicrobial coating for metals.
Among the possible optical applications, the most direct one would
be an anti-refractive coating for glass panels. Due to its microporosity
and thus low density, zeolite has a refractive index (n) typically ~1.3,
which is close to the required refractive index n=1.25 for an single
layer anti-reflective coating on glass. Therefore, very effective anti-
refractive zeolite coating on glass can be made as long as it forms a
strongly adhered transparent layer.

The other potential use of using zeolite in electro-optics could be
traced to that demonstrated more than a decade ago by Ozin, who
prepared CdS clusters in the ordered cavities of Y zeolite single crys-
tal to form aligned quantum dots. Marlow et al. later demonstrated
that dipolar chromophores (p-nitroanilin) adsorbed in large AIPO4-5
crystals aligned into long dipole chain and acted as second harmonic
generator. Following the same direction, Calzaferri et al. loaded
zeolite L with dye to prepare an optical antenna. However, to realize
these potential opto-electronic applications, the zeolite framework
must be grown to a manageable size or coated on substrate as
crystallographic aligned film. For the later case, it may also be desir-
able that the coated film is transparent.

The coating of a zeolite layer on a dense substrate is not difficult,
but the controlling of thickness, transparency or crystallographic
orientation is more challenging. In the earlier days of zeolite synthesis
studies, a layer of zeolite was often found on the TEFLON lining of the
hydrothermal reactor afterward. This was considered unwelcome and
the complete removal of the deposit from the vessel was necessary
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