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The pursuit of mecting the increasing demands of modern world’s material science has led

to significant focus on the development of sustainable as well as high-performance
polymer nanocomposites. Poly(ester amide) nanocomposites, in particular, have garnered
substantial interest due to their notable and distinct characteristics. The imperative of
sustainability has further driven scientific research towards the creation of eco-friendly
poly(ester amide)s. As a result, current endeavors are dedicated to the development of
economically viable as well as industrially significant poly(ester amide) nanocomposites
via environmentally friendly approaches. There is significant potential for carrying out
exploration of different carbon-based nanomaterials as well as bio-based precursors for
the fabrication of poly(ester amide) nanocomposites with practical applications. Thus,
delving into this field, the initial section of this thesis demonstrated the synthesis of a
waterborne bio-based poly(ester amide) material with strong performance characteristics.
Subsequent sections of the thesis focused on developing another durable, elastomeric
poly(ester amide urethane) material along with incorporating different reinforcing agents,
viz., biochar particles with and without bentonite nanoclay particles, etc. The resulting
polymeric materials as well as nanocomposites were evaluated for diverse potential
applications, including poly(ester amide urethane) material as environmentally resilient
structural material, biochar-integrated poly(ester amide urethane) nanocomposites as
adsorbent material for removal of organic dyes from aqueous systems, and modified
biochar/ bentonite nanoclay-infused poly(ester amide urethane) nanocomposites as

adsorbents bearing high efficacy for removal of heavy metal ions from contaminated waste

water.

Therefore, this research work provides the perspectives on the fabrication of
sustainable as well as high-performance poly(ester amide) nanocomposites bearing unique

multifunctional traits that render their applicability in diverse realms.
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