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Preparation of Green Polymer Particles Using Water Nanodroplets as a Reactor

Yuuka FUKUT*

In recent years, the replacement of petrochemical-derived polymers with biomass-derived polymers
has received a lot of attention due to increasing ecological demands, such as preservation of fossil fuels,
reduced plastic wastes and achieving net zero CO, emissions. I focused on polymer particles, which play
significant roles in a variety of fields, such as spacers for liquid crystal display, microbeads in cosmetics,
and plastic modifiers. This study aimed at preparation of biomass-derived nanoparticles (green particles)
by employing a W/O (water-in-oil) miniemulsion as a nanoreactor to solve the microplastic issue. Here,
methyl cellulose (MC), which undergoes a sol-gel transition upon heating, was selected as a biomass
polymer. The aqueous solution of MC was suspended in an oil phase by homogenization and ultrasonication
to produce water nanodroplets. Then, they were gelled by heating to produce MC hydrogel nanoparticles.
Next, MC xerogel nanoparticles were obtained by water evaporation from the MC gel nanoparticles. Their
size and crystal structure were tunable by varying pressure and temperature. The obtained particles exhibited
high water-resistance in the aqueous media at various temperatures and pH values. Furthermore, I intended
to utilize the MC particles as biomass-derived resin fillers.
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