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Abstract : The CaCO, was treated with microencapsulation, coupling agent (KR-TTS) and
acrylic acid monomer to improve the adhesion of interface and dispersion of fillers in the
particulated filler / polymer composite system. The physical properties of HDPE filled with
surface treated CaCO, were measured by the mechanical, rheological and dynamic mechanical
methods. And the effects of surface treatment were evaluated. In microencapsulation, it
was known that formation ability and shape of microcapsules had more or less difference
according to the used polymeric wall materials, ratios of formation and shape of fillers.
In effects of surface treatment, mechanical and dynamic mechanical properties were improved
in order of acrylic acid monomer treatment, microencapsulation and coupling agent (KR-
TTS) treatment, On the other hand, rheological properties were improved in order of coupling
agent treatment, microencapsulation and acrylic acid monomer treatment,
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Fig. 1. Schematic diagram of phase separation method using organic solvent.
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Table 1. Ratios of Microcapsule Formations by Weight.
Core Wall Good Non-solvent
materials materials solvent
CaCoO, Polyethylene Xylene Ethanol
Experiment | i)l 1 10 40
i) 2 1 10 40
i) 3 1 10 40
iv) 4 1 10 40
v) 9 1 10 40
Experiment [ CaCO, PMMA Benzene Polydimethylsiloxane
1 2 10 40
Experiment [[f CaCO, PVA MEK n-hexane
9 1 10 40
Experiment [V CaCoO, PAA dil. aq. sodium Acetone
hydroxide
9 1 10 40

Fig. 2. Adsorption model of coacervate droplet,

C : coacervate droplet

E ! first adsorbed polymeric wall materials
in the surface of core

M : core material
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Fig. 3. SEM photographs of the microencapsulated CaCO; with PE.

a) CaCO, : PE=1:1
¢) CaCO; : PE=3:1
e) CaCO; : PE=9:1
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b) CaCoO, :
d) CaCoO, :

PE=2:1
PE=4:1
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Fig. 4. SEM photographs of the microencapsulated CaCO; with PMMA, PVA and PAA,

a) CaCO, : PMMA=1:2 b) CaCO; : PVA=9:1
¢) CaCO; : PAA=3G:1
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Fig. 7. Comparison of tensile strength of HDPE
filled with CaCQ, and surface treated CaCO,
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Fig. 6. SEM photographs of the microencapsulated
perlite with PE. (Perlite : PE=1:1)
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(M) : KR-TTS treated CaCO; (W) :AA
treated CaCOs.
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Fig. 9. Comparison of steady shear flow properties
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Fig. 12. SEM Photographs of fractured surfaces of HDPE filled with CaCQ,; and surface treated CaCO,

(filled with 45wt%).

a) CaCO,, b) microencapsulated CaCQ;, ¢} KR-TTS treated CaCO,, d) AA treated CaCO;
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