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ABSTRACT: Calcium carbonate encapsulated by polystyrene matrix was obtained by drop-
ping a solution of potassium carbonate into the emulsified solutions of styrene and aqueous
calcium chloride by non-ionic surfactants. Thermal properties of these materials with the a-
mounts of calcium carbonate were investigated by DSC and TGA. The surface of calcium
carbonate was observed by SEM, and crystal structures of calcium carbonate encapsulated
by polystyrene was investigated using XRD. From these results, the increase of T of polysty-
rene encapsulating calcium carbonate was ascribed to the change of crystal structure of cal-
cium carbonate from vaterite to calcite.
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Figure 1. Conversion vs. emulsifier HLB in polymer-
ization of styrene at 50 C.
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Figure 2. Conversion vs. time in polymerization of sty-
rene at 50 °C. (a) @: CaCl,, K,CO;(0.0g/15 g water)
solution, (b) M: CaCl,, K,CO;3(1.7 g/15 g water) solu-
tion, and (c) A: CaCl, K;CO,(3.4g/15g water) solu-
tion.

Figure 3. A photograph of scanning electron micros-
copy of polystyrene/CaCO; composite.
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Figure 4. Glass transition temperature of polystyrene

as a function of the calcium carbonate conn ent. calci-
um carbonate. (a) CaCl, K,CO; (0.0 g/15 g water) so-
lution, (b) CaCl,, K,CO4 (1.7 g/15 g water) solution,
and (c) CaCl,, K,CO, (3.4 g/15 g water) solution.
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Figure 5. Thermogravimetric analysis of polystyrene
as a function of the calcium carbonate content. (a)
CaCl,, K,CO;(0.0 g/15g water) solution, (b) CaCl,,
K,CO, (1.7 g/15 g water) solution, and (¢) CaCl,, K,
CO4 (3.4 g/15 g water) solution.
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Figure 6. '"H-NMR spectrum of polystyrene as a
function of the calcium carbonate content. (a) CaCl,,
K,CO5 (0.0 g/15 g water) solution, (b) CaCl,, K,CO,4
(1.7g/15g water) solution, and (c) CaCl,, K,CO;
(3.4 g/15 g water) solution.
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Figure 7. A photograph of scanning electron micros-
copy of the calcium carbonate encapsulated by poly-
styrene.
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Figure 8. X-ray diffractogram of the calcium carbon-
ate formed by in-situ polymerization of styrene (v:
vaterite).
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Figure 9. X-ray diffractogram of the calcium carbon-
ate in the polystyrene matrix after thermal treat-
ment (c: calcite, v: vaterite).
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