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Abstract : Poly(methyl methacrylate) (PMMA)/polystyrene(PS) and poly(butyl acrylate) (PBA)/PS
composite latices were prepared by surfactant-free, two-stage emulsion polymerization with potassium
persulfate as an initiator, and the particle morphology of thus synthesized composite latices was stu-
died. The heterogeneous morphologies, sush as raspberry and confetti-like, were observed ; (1)
when less hydrophilic PS was polymerized in the second stage onto more hydrophilic PMMA core
or (2) PS was polymerized in the second stage onto hydrophobic core, PBA, which has T, value much
lower than reaction temperature(70C). Transformation of latex morphology occured to a higher deg-
ree when molecular weight or viscosity of core polymer was low, possibly due to increased mobility
of core polymer molecules.
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(KPS) ¢} chain transfer agent] dodecyl mercaptan
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Transmission electron microscope(TEM ; JEM-
200CX, JEOL, Japan)& ol &3l = 7|9 &
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Table 1. Polymerization Recipe

PBA PBA core/PS

25/75 core 75/25 50/50 25/75

PMMA PMMA core/PS

core 75/25 50/50
MMA(g) 100 -~ - -
BA(g) - - -
St(g) - 25 50

Core emulsion(g) — 537 357
KPS(g) 20 125 25
Water(g) 600 138 292
Polym. Temp.(C) 70 70 70
Polym. Method* A A A

- 100 - - .=
75 - 25 50 75
179 - 375 250 125
375 0.50 125 25 375
446 400 100 200 300
70 85 70 70 70
A B B(C) B(C) B

*A ! batch process, B . semi-continuous process, C . absorption process
(Note) MMA : methyl methacrylate, BA : butyl acrylate, St : styrene, KPS : potassium persulfate
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(A) PMMA core

(C) PMMA/PS=50/50

=84

(B) PMMAPS=75/26

(D) PMMA/PS==25/75

Fig. 1. TEM micrographs of PMMA/PS composite particles (X 30,000) : (A) PMMA core, (B) PMMA/PS=:75/25,

(C) PMMA/PS=50/50, (D) PMMA/PS=25/75.

(A) crosslinked PMMA core PMMA homopolymer core (C) PMMA-DM 0.8% core

Fig. 2. Comparison of particle morphology for PMMA/PS=75/25 latex composites by molecular weight of
PMMA core : (A) crosslinked PMMA core, (B) PMMA homopolymer core, (C) PMMA-DM 0.8 wt% core.
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(A) PBAIPS=175/25

(B) PBA/PS=50/50

(C) PBA/PS=25/75

Fig. 3. TEM micrographs of PBA/PS composite particles polymerized by semi-continuous process (X50,000) :
(A) PBA/PS=75/25, (B) PBA/PS=50/50, (C) PBA/PS=25/75.
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(A) PBAPS=75/26

(B) PBA/PS=50/50

Fig. 4. TEM micrographs of PBA/PS composite parti-
cles polymerized by monomer absorption method
(X50,000) : (A) PBA/PS=175/25, (B) PBA/PS=50/50.

Fig. 4= Q3 E core YAk FFA1A S8
A< we] composite ¢JA+He) TEM ApRle]th, PS 25
wt% 9| ¢ @33 & dropping A& o (Fig. 3-A)
o} w)wae, 4TolAM 3U EFAE FFANA F
#9e o (Fig. 4-A)ole A< composite A=t
A7)7t Z7}8EA domaino] AXE A A
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(A) semi-continuous process

HEE

(B) absorption process

Rl

(C) batch process

Fig. 5. Comparison of particle distribution for PMMA/PS=75/25 latex composites by second-stage monomer

addition methods : (A) semi-continuous process, (B) absorption process, (C) batch process.
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