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Abstract : Poly(methyl methacrylate)/clay nanocomposite particles with particle size of
275~292 nm range were successfully prepared using emulsion polymerization. The content
of montmorillonite based on the methyl methacrylate monomer was chosen as 30 wt.%.
2.2-azobis(isobuthylamidine hydrochloride) and n-dodecyltrimethylammonium chloride were
used as an initiator and a surfactant in cationic emulsion system. Potassium persulfate and
sodium lauryl sulfate were used as an initiator and a surfactant in anionic emulsion
system. The evidence of intercalated /exfoliated structure of montmorillonite in the
nanocomposite prepared in our experiment was confirmed by wide angle x-ray diffraction
patterns of dom plane. Thermal behavior of nanocomposite was traced using DSC and
TGA. It was found that the nanocomposite particle prepared by cationic emulsion system
showed intercalated structured. We also found that the nanocomposite particle obtained
from anionic emulsion system resulted in the fully exfoliated structure.
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Table 1. Recipe for Emulsion Polymerization
of PMMA/Clay Using AIBA/

DTMAC System

Ingredient | Amounts (g)
Monomer MMA 9.450
Initiator AIBA 0.470™
Surfactant DTMAC 1.000™
Polymer"ization Distilled 500
Medium Water
Montmorillonite| Closite Na” 2.835"

*1) 18.36 mM based on MMA
*2) 758 mM based on Water
*3) 30.0 wt.% based on MMA
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Uz YZE o]£3e semibatch FehEZ FY
AZc B Agd AL AlF A2 Table 2
of Jehiict.

Table 2. Recipe for Emulsion Polymerization
of PMMA/Clay Using KPS/SLS

System
Ingredient | Amounts (g)
Monomer MMA 9.450
Initiator KPS 0.468"
Surfactant SLS 1.093%
Montmorillonite | Closite Na” 2.835™

*1) 18.36 mM based on MMA
*2) 758 mM based on Water
x3) 30.0 wt.% based on MMA
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Fig. 1. SEM microphotographs

of polymer
particles prepared by emulsion
polymerization of PMMA/Clay using
AIBA/DTMAC system : (a) basic
recipe (batch type emulsifier addition),
(b) modified recipe (additional 7.58
mM  semi-batch type emulsifier
addition).
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Fig. 2. Particle size distribution of

nanocomposite polymer particles
prepared by emulsion polymerization
of PMMA/Clay.

Arbitrary Intensity

R T
Fig. 3. Wide angle x-ray diffraction scan of
PMMA/Clay nanocomposite prepared
by emulsion polymerization using
AIBA/DTMAC system (a) Na+
MMT, (b) before soxhlet extraction,

(c) after soxhlet extraction.
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Fig. 4. Wide angle x-ray diffraction scan of
PMMA/Clay nanocomposite prepared
by emulsion polymerization using
KPS/SLS system : (a) Na+ MMT,
(b) before soxhlet extraction, {c) after
soxhlet extraction.
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Fig. 5. Thermogravimetric thermographs of
PMMA/Clay nanocomposite prepared
by emulsion polymerization using
AIBA/DTMAC system and KPS/SLS

system (before soxhlet extraction).
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Fig. 6. Thermogravimetric thermographs of
PMMA/Clay nanocomposite prepared
by emulsion polymerization using
AIBA/DTMAC system and KPS/SLS
system (after soxhlet extraction).
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Fig. 7. DSC  data  of  PMMA/Clay

nanocomposite prepared by emulsion
polymerization using AIBA/DTMAC
system and KPS/SLS system (after
soxhlet extraction).
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Fig. 8. Schematic representation of PMMA/
Clay nanocomposite structure prepared

by emulsion polymerization using
AIBA/DTMAC system and KPS/SLS
system: (a) AIBA/DTMAC system,
(b) KPS/SLS system.
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