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ABSTRACT

Over the past few years, there has been an increasing interest in polymer films and metal-incorporated
polymer films because of their distinctive characteristics and potential applications, The effectiveness of
alumina or modified alumina polymer films as adsorbents or catalysts is greatly influenced by their surface
properties, texture, chemical composition, and thermal stability. This thesis describes the synthesis of
aluminum oxyhydroxide - polyvinyl alcohol composite films by sol-gel method. The synthesized films
were modified by incorporating transition metals and cross-linking agents depending on the desired
application as a catalyst or adsorbent. The synthesized films were characterized using different techniques,
like powder X-ray diffraction studies (pXRD), Fourier transform infrared spectra (FTIR), Raman spectra,
Brunauer-Emmett-Teller surface area (BET), Barrett-Joyner-Halenda (BJH) isotherm, atomic force
microscopy, optical profilometry, thermogravimetric analysis, scanning electron microscopy (S.E.M), and
X-ray photeelectron spectroscopy (XPS) to determine the structural and textural properties,

The films were deployed as adsorbents for the removal of heavy metals and dyes from water as well as
catalysts for industrially important organic transformations. The resufts of the characterization studies were
used to correlate the surface characteristics and adsorptive capacities of the fabricated films. The films
were found to have tuneable surface propertics and enhanced adsorptive behaviour, which could be
modified as per the application. Transition metal-incorporated films exhibited remarkable adsorption
properties for the elimination of heavy metals and organic dyes from aqueous solution. The adsorption
reaction kinetics were investigated to ascertain the rate and mechanism of the reaction to improve the
efficiency, economic efficiency and environmental sustainability of the reaction. In addition, aluminum
oxyhydroxide-polyvinyl alcohel films incorporated with transition metals exhibited high catalytic activity
in organic transformation. The effect of cross-linking agents on catalytic activity has been studied in
transesterification reactions. The glutaraldehyde cross-linked films exhibited good catalytic activity along
with superior dielectric properties, Optimization studies were conducted to improve the adsorptive and
catalytic efficiency with low waste disposal. Finally, the reusability and regeneration of the synthesized
films were studied and found to be cco-friendly with low waste generation. In summary, the current study
showcases the potential of aluminum oxyhydroxide-polyvinyl alcohol films as a versatile material that can
be utilized in diverse applications involving catalysis, adsorption, and dielectric devices.
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