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Abstract : The inorganic-organic composite particles with core-shell structure were
polymerized by using styrene and potassium persulfate (KPS) as a shell monomer and an
initiator, respectively. We studied the effect of surfactants on the core-shell structure of
silicone dioxide/styrene composite particles polymerized in the presence of sodium dodecyl
sulfate(SDS), polyoxyethylene alkylether sulfate (EU-S133D), and at none surfactant
condition. We found that SiO» core / polystyrene(PS) shell structure was formed when
polymerization of styrene was conducted on the surface of SiO2 particles, and the
concentration SDS and EU-S133D was 8.34x10 %mole/L. The core-shell structure was
confirmed by measuring the thermal decomposition of the polymer composite using
thermogravimetric analyzer (TGA), and the morphology of the composite particles was
characterized by transmission electron microscope (TEM).

Keywords @ core-shell, emulsion, styrene, polyoxyethylene alkylether sulfate (EU-S133D),
sodium dodecyl sulfate(SDS).
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Fig. 1. Experimental apparatus for semi-batch

polymerization.
e 245 98t 0C~100C 744 =
A g5 AE3A L =AE= 300CH
5

3
Ag-she] A st
Fig. 1& ¥ Q7] AHg8 32e s



Vol. 26, No. 1 (2009)

Yol aelm mol el FA QA
PIAE wols] fleiA el ojRastahe 3

SAAE FAst 503 A2l anketd
A HAHE] =t Si0; 30gS Wi thA 1
AIZEE aRkakith

of W HAzEFe ANBYA FEE
834x10°mol/L7} H =2 Fgon, mut T 8
1.0wt%<1

5C°ﬂ*1 2Eldl 80g ol st

Fdate] 147 W
v‘i'— %”’\]74*1 12k Zo-A T3S W5
o},
Table 1. Recipe for Core-Shell(at 85T,
300rpm)
Ingredient Amount(g)
Deionizer water 352
Si0s 3.0
St. 8.0
SDS, EU-S133D,
Surfactants None surfactant
KPS 0.08
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Fig. 2. TGA curve of SiO2/St. core-shell
polymer in nitrogen(SDS).
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Fig. 3. TGA curve of SiO2/St. core-shell
polymer in nitrogen(EU-S133D).
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Fig. 4. TGA curve of SiO»/St. core-shell
polymer in nitrogen(no surfactant).
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Fig. 5. TEM micrographs of SiOs/PS core—
shell  particles  prepared  using
different surfactants: a) SDS, b)
EU-S133D, and C) no surfactant.
Scale bars in TEM images
correspond to 20 nm.
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Fig. 6. EDS spectra of the polymer surface
of the core-shell composite particles.
Scale bars in TEM  images
correspond to 90 nm.
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