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PREFACE

In the past few decades, the development of bio-based hydrogel has received a lot of
attention to reduce the extensive usage of hydrogels derived from conventional
petroleum sources, which pose serious threats to the sustainability of the ecosystem. In
this aspect, a high biobased content hydrogel was prepared using starch and itaconic
acid as renewable resources for various application fields. The hydrogel showed various
properties, including high water swelling as well as water holding capacity and slow
fertilizer release ability. Further, the wastepaper-derived cellulosic micro-reinforcing
agent was prepared by simply applying alkaline treatment only and incorporated into
the hydrogel matrix, showing enhanced water swelling as well as slow-release fertilizer
properties. In addition to these, cellulose nanofiber was isolated from wastepaper
applying simple treatments and further modified for use as a nano-reinforcing agent.
Moreover, zinc oxide nanohybrid was produced using modified cellulose nanofiber as
supporting material via an eco-friendly approach. The prepared nanomaterial and
nanohybrid were introduced into the hydrogel matrix to obtain hydrogel with improved
characteristics, making them suitable for use in the removal of dyes and heavy metal
ions from water as well as for drug delivery. Thus, the current research work in the
entitled thesis may bring up new possibilities in developing bio-based hydrogels with

enhanced properties for various potential applications.
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