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Abstract : The physical properties of poly(methyl methacrylate) (PMMA)/polystyrene(PS) latex co-
mposite were investigated and compared with those of latex blend. Composite latex was prepared
by surfactant-free, two-stage emulsion polymerization and with potassium persulfate as an initiator.
The tensile strength of synthesized latex composite was found to be stronger than that of latex blend,
due to the phase morphology of fine dispersion which was maintained during the sample processing,
rather than due to the difference in polymer characteristics such as molecular weight. According to
the composition of latex composite, an appopriate processing condition was essential, because the vis-
cosity of PS component, polymerized in second stage, varied with PMMA core/styrene ratio.
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Table 1. Sampling Condition and Molecular Weight of Components

Composite Latex

Latex Blend

PMMA PS homo-
PMMA/PS PMMA/PS
core polymer
75/25 50/50 25/75 75/25 50/50 25/75
MMA (g) 99.20 — - - - - - -
DM (g) 80 - - - - - - -
St (g) - 100 25 50 75 - - -
KPS (g) 20 .50 125 25 375 - - -
Water (g) 600 600 138 292 446 - ~ -
PMMA core(g) - — 537 357 179 525 350 175
PS homo (g) - - - - - 175 350 525
M, of PMMA 121,000 - 121,000 121,000 121,000 121,000 121,000 121,000
M, of PS - 325,000 965,000 870,000 474,000 325,000 325,000 325,000
(Note) MMA : methyl methacrylate
DM : dodecyl mercaptan

St . styrene
KPS : potassium persulfate

A 540 27
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sweep-S o] &3l EP=dl, frequency range:
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Fig. 1& PMMA/PS composite®} 5 =49
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Fig. 1. Tensile strength vs. composition of PMMA/PS

latex composites and latex blends prepared by com-
pression molding.
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Latex Composite

Latex Blend

(White : PMMA, Black : PS)

Fig. 2. Schematic diagrams of predicted domain mor-
phology of PMMA/PS specimens | (A) PMMA/PS=
75/25, (B)PMMA/PS=50/50, (C)PMMA/PS=25/75.
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Fig. 3. SEM micrographs of etched fracture surface of PMMA/PS latex composites(1) and blends(2) prepared

by compression molding.
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Fig. 4. Tensile strength vs. composition of PMMA/PS
latex composites and latex blends prepared by injec-

tion molding.
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Fig. 5. TGA thermograms of PMMA core and PS

homopolymer.
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Fig. 6. SEM micrographs of fracture surface of PMMA/PS latex compusites by compression molding(1) and

injection molding(2).
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(B) PMMA/PS=25/7
(1) Compression Molding

(B) PMMA/PS=25/75
(2) Injection Molding

Fig. 7. SEM micrographs of fracture surface of PMMA/PS latex blends by compression molding(1) and injection

molding(2).
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