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Abstract : Core-shell polymers of inorganic/organic pair, which are consisted of both core and shell component, were
synthesized by sequential emulsion polymerization using ethyl methacrylate (EMA) as a shell monomer and ammonium
persulfate as initiator. We found that CaCO; core should be prepared by adding 2.0wt% SDBS(sodium dodecyl benzene
sulfonate), CaCO; core/PEMA shell polymeriation was carried out on the surface of CaCQO; particle during EMA shell
polymerization in the core-shell polymer preparation. The structure of core-shell polymer were investigated by measuring
the degree on decomposition of CaCO; by HCl solution, thermal decomposition of polymer composite on
thermogravimetric analyzer, glass transition temperature on differential scanning calorimeter, and morphology using

scanning electron microscope.
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Fig. 1. CaCQOs synthesis apparatus.

Table 1. Recipe of CaCO; adsorbed surfactants.

Components Wei
Dw" 352
SDBS? 8
NaHCO; 40
Ca(NOs), - 4H,0(20%) 400

Udistiled water  Zsodium dodecyl benzene sutfonate
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Fig. 2. Experimental apparatus for semi-batch polymerization.
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Fig. 3. Schematic representation of experimental procedure.

Table 2. Polymerization recipe of ethyl methacrylate in the
presence of Ca00; particles adsorbed SDBS. (unit: g)

;Jmo, SME1 | SM-2] SME3 | SMd JAPS[DW/ EMA” Conversion(%)
SMIY| 10 008 | 92| 80 20
SMm2Y 1000.08 008 80 922
SMm3” 100816/ - 008 80 925
SM4” 1016.24 008 80 9.0
SMs” 102432 0.08 80 205
Varmonium persuifate  Zcistiled water Sty methacryiate
#1st shell polymer %oth shelt polymer %3th shell polymer
"4th shell polymer Ssih shell polymer
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Fig. 4. Conversion-time curves of EMA polymerization in

presence of the CaCOs core particles.
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Table 3. Amount of HCl consumption for adjusting CaCQs and
CaCOy/PEMA core-shell polymer to pH 20

Amount of
Core-shell  system| N/10-HCI Remarks
consumption
CaCOy/PEMA 8.0ml CaCO; and SDBS added just
(20/80) i before polymerization
CaCOy/PEMA
20/80) 6.0mt SDBS-adsorbed CaCOs
3 CaCOs 41.6ml
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Fig. 5. TGA curves of (@ CaCQs (b) CaCOs/PEMA
core-shell polymer, and (c) PEMA homopolymer.
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Fig. 6. DSC curves of (a) PEMA homopolymer and (b)
CaCOyPEMA core-shell polymer.
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Fig. 7. SEM micrograph of {a) CaCQOs and (b) CaCOd
PEMA core-shell polymer Jat 5,000 X magnification.
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(b)
Fig. 8. SEM micrograph of surface of epoxy resin
dispersed with (a) CaCOs(t %) and (b) CaCOd
PEMA core—shel polymer at 20,000 X magnification.
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