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ABSTRACT

There is a growing demand for the preparation of nanomaterials from sustainable and renewable
precursors, as the unique physical, chemical, and optical properties of nanomaterials and their
composites can be harnessed for variety of applications including sensing, electromagnetic
interference and biomedical applications. Cellulose is a biopolymer found abundantly in nature
especially in plants, algae, tunicates, and bacteria. Nanocellulose extraction from natural sources is
relatively simple and easy, when compared to the preparation of synthetic nanocellulose.
Nanocellulose can be used in sensing applications and composites/membranes of nanocellulose finds
its application in sensing, electronics, medicine and other applications. This thesis explores the
synthesis of nanocellulose with the usage of minimum number of steps and lesser chemicals
compared to conventional synthesis routes. Cellulose nanomaterials were successfully extracted from
coconut midrib through an optimized acid hydrolysis procedure. Using the acid hydrolysis
procedure, fluorescent nanocellulose from Plectranthus Barbatus plant was synthesized and the
selective sensing of lead ions was achieved. In another work, we present a new and general method
for the preparation of hybrid nanomaterials of desired composition and functionality using sacrificial
electrospun nanofibers. In another work, Cadmium ions were imprinted on paper derived
nanocellulose through precursor modification technique. The ion imprinting startergy, along with the
autofluorescent property of nanocellulose were utilized for the selective detection of cadmium ions.
The research outcomes presented in this thesis helps in expanding the repertoire of procedures and
versatile applications of nanocellulose derived from natural sources.
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