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Abstract: Polystyrene (PS) particles containing the phase change material (PCM) were synthesized by miniemulsion
polymerization. The polymer particles prepared with different parameters were investigated in terms of average particle size,
particle distribution, and latent heat storage of encapsulated paraffin wax (PW) as PCM. The morphology and particle
features of PS particles were analyzed by scanning electron microscope and particle size analyzer, respectively. As a result,
the diameters of PS particles were adjusted with manufacturing conditions. The stable and spherical PS particles of nano-
size were obtained by miniemulsion polymerization, which could be attributed to the prevention of Ostwald ripening by
cosurfactant. Thermal properties of PS particle containing PCM were studied by differential scanning calorimetry. From
DSC freeze-thaw cycle, PCM coated with PS exhibited the thermal energy storage and release behaviors, and the latent heat
was found to be a maximum 145 J/g. It was noted that PS particles containing PCM showed a good potential as a thermal
energy storage medium.

Keywords: miniemulsion polymerization, polystyrene, cosurfactant, Ostwald ripening, freeze-thaw cycle.
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Table 1. Recipe for Conventional Emulsion and Miniemulsion Poly-

tion
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Figure 1. Conversion as a function of time for polymerization of PS;

Figure 2. SEM photograph of PS particles produced by miniemulsion

polymerization.

EM : miniemulsion

C-EM: conventional emulsion polymerization, M-

polymerization.
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Figure 3. Influence of the surfactant on the average particle size and particle size distribution of PS particles; (a) 3 mM, (b) 6 mM , (¢) 10 mM, and

(d) 15 mM.
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Figure 4. Influence of the homogenization time on the average particle size and particle size distribution of PS particles; (a) 60 s, (b) 120 s, (c) 180

s, and (d) 240 s.
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Figure 5. Influence of the cosurfactant on the average particle size of
PS particles.
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Table 2. Energy Releases and Storage Capacities for PS Par-
ticles Containing Paraffin Wax

Sample Energy storage capacity ~ Energy release capacity

(W/g) (W/g)
PS:PW (100:20) 309 31.0
PS:PW (100:40) 145.6 1434
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