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ABSTRACT

In this research, the preparation of polymer capsule encapsulated octadecane (OD) as heat
storage material by pickering emulsion was studied. Firstly, poly(styrene-co-methacrylic acid) (P(S-
MAA)) nanoparticles was prepared by emulsifier-free emulsion polymerization. The prepared
particles were spherical having diameter about 200 nm and negative charge about -43 millivolts at
the surface derived from sulfate group of initiator and carboxyl group of methacrylic acid. After
that, the preparation of OD droplet by pickering emulsion was studied by mixing of P(S-MAA) and
OD at various weight ratio of OD:P(S-MAA). The optimum condition was OD:P(S-MAA) at 1:1
and pH at 7. The prepared droplets were observed with optical microscope and scanning electron
microscope (SEM) showing the closed packed rough-spherical OD droplet covered with the
polymer particles. The thermal degradation measurement showed 3 steps weight loss consisting of
water as medium in the first step. The second step was the degradation of OD at about 120 °C and
the final is the degradation of P(S-MAA) at about 400 °C. The heats of melting and solidification of
OD were about 200-220 J/g-OD. They were closer to unencapsulated OD (about 240 J/g) than OD
droplet stabilized with polyvinyl alcohol (137-187 J/g-OD) whereas the melting and solidification
temperatures were similar. Therefore, the preparation of OD droplet by pickering emulsion can

improve thermal properties of OD closing to the unencapsulated ones.

Keywords: Polymer capsule, Heat storage material, Octadecane, Pickering emulsion, Thermal

adaptable clothes
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