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The present proposal is aimed to prepare new heterogeneous systems to remove
organic pollutants from water (using advanced oxidation processes-AOPs) and also to
produce H2 gas as a clean energy source. Along with this direction, the synthesis of
new MXene-based materials using mechanical or ultrasonic mixing methods will be
approached. A first step will involve the preparation of cobalt/iron-based
nanomaterials by employing wet chemical methods. The MXene-based materials will
be derived from Ti3C2Tx, where T can be F-, OH- and different functional groups. Then,
a series of MXene based photocatalysts will be prepared by the combination of the
MXene with 0D, 1D, 2D and 3D Co/Fe-based nanomaterials. In order to confirm
structural and morphological study, samples will be subjected to XRD, Raman, SEM
and TEM measurements. Moreover, qualitative and quantitative estimation of the
chemical composition of samples will be done by using energy dispersive
spectrometer and X-ray photoelectron spectroscopy while the specific surface area will
be assessed by using Brunauer-Emmett-Teller (BET) techniques. Optical properties of
the samples will be estimated by using diffuse reflectance spectroscopy as well as
photo electrochemical techniques. Besides successful characterization of the samples,
the main theme of the proposed work will be approached by subjecting the samples
in wastewater treatment and H2 production. The mechanism of photocatalytic
reactions will be studied in detail i.e. efficiencies, kinetics and mechanisms. For water
treatments, analysis of degradation extent of different contaminants of emerging
concern (CECs) will be performed in synthetic and real wastewaters using HPLC and
TOC analyses, while the mechanism of degradation will be investigated by identifying
the main reactive species, especially inorganic radicals. For H2 production, different
photoelectrochemical configurations will be tested so the use of MXene-based
materials can be optimised.
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