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Abstract: The capsules were prepared from a phase change material (PCM) of octadecane as a core material
and melamine formaldehyvde resin as a shell material. The PCM capsule size was varied in the range of 3~25
um. The core contents and sizes of the PCM capsule were determined by DSC and SEM, respectively. An acrylic
coating material which contains butyl acrylate (BA), methyl metacrylate (MMA) and aerylic acid (AA) were
synthesized by emulsion polymerization. The films were prepared from the acrylic emulsion and PCM capsules
which have various capsule sizes. From the results of SEM experiment, it was observed that the PCM capsules
were well dispersed inside the film and the surface of the film became less rough when the PCM capsule size
was small. The swelling ratio of the films were not significantly affected by the PCM capsule size. However,
the tensile strength and elongation of the films were greatly decreased with increasing the PCM capsule size.
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Figure 1. DSC thermograms of PCM capsules washed with (a) ethanol and (b) ethanol/hexane,
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Figure 2. SEM micrographs of the PCM capsules. The PCM capsule size was controlled by varying the stirring speed.
(a) 2000 rpm, (b) 11000 rpm, (c) 16000 rpm, (d) 24000 rpm.

(c) (d)
Figure 3. SEM micrographs of the film surface with 3.2 wi% of PCM capsules. Capsule size: (a) 25 pm, (b) 12 ym,
(c) 7 pm, (d) 3 pm.
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Figure 4. SEM micrographs of the film surface with 8 wi% of PCM capsules. Capsule size: (a) 25 ym, (b) 3 pm.

(a)

(c)
Figure 5. SEM micrographs of the film surface containing the PCM capsules of 25 pm. Capsule content: (a) 1.6 wt%,
(b) 3.2 wt%, (c) 4.8 wi%, (d) 6.4 wi.

Table 1. The size of the PCM capsule vs. stirring speed

Sample code Stirring speed (rpm) Capsule size (ym)

(a) 2000 25
(b) 11000 12
(c) 16000 7
(d) 24000 3
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{a)
Figure 6. SEM micrographs of the fracture surface of the films containing the PCM capsule of 3 ym.
The films were prepared without (a) and with ammonium hydroxide (b).

(c) (d)
Figure 7. SEM micrographs of the fracture surface of the films with 3.2 wi% of PCM capsules. Capsule size: (a) 25 um,
(b) 12 ym, (c) 7 pym, (d) 3 pm.
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Figure 10. Swelling ratio of the films with 3.2 wi% of
PCM capsule vs. capsule sizes.
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