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ABSTRACT: In order to study surface morphology of the PMMA seed-core latex particles
prepared using butyl rubber-stabilized PMMA seed, various types of acrylic dispersion parti-
cles were prepared by 2 stage non-aqueous dispersion polymerization in aliphatic hydrocarbon
media. The surface morphology and the degree of wrinkles of the resulting PMMA seed-core
particles were found to be greatly influenced by polymerization process, initial amount of
AIBN, EGDMA concentration, feeding time of monomer mixture, and polymerization temper-
ature at the second-stage polymerization. The reaction condition for formation of the “raisin-
like” particles was found to be by semi-continuous polymerization in the presence of 0.29 g
EGDMA cross-linker and 0~0.011g AIBN at the second-stage polymerization uslng butyl-

rubber stabilized PMMA seed latex.

Keywords: non-aqueous dispersion polymerization, surface morphology, raisin-like particles,
PMMA seed-core particles, -polymerization process.
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Table 1. Various Reaction Conditions Used in Sec-
ond-stage Polymerization
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Figure 1. SEM micrographs of PMMA seed parti-
cles (@:10000, ®:50000 in magnification).
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First-stage polymerization (PMMA seed particles)

105 € Monomer mixture
175 rpm « MMA(6g)
+ n-heptane(5 g)
- AIBN(0.085 g)
+ G-1007-A(1.3 g)
- EGDMA(0g, 0.29 g)

Process Batch Semi-continuous Semi-continuous
EGDMA(g)| 0.0 0.0 0.29

3 kshs

(Amount of initial AIBN : 0.11 g)

Second-stage polymerization (PMMA seed-core particles)

Figure 2. SEM micrographs of PMMA seed-core particles prepared by Table 1 (20000 in magnification).
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First-stage polymerization (PMMA seed particles)

105 C Monomer mixture
175 rpm - MMA(6¢g)
+ n-heptane(5 g)
- AIBN(0.085 g)
- G-1007-A(1.3g)
- EGDMA(0 g, 0.29 g)

Process Batch Semi-continuous Semi-continuous
EGDMA(g) | 0.0 0.0

10min

70min

130min

180min

Second-stage polymerization (PMMA seed-core particles)

Figure 3. SEM micrographs of PMMA seed-core particles prepared by batch and semi-continuous polymerization
with reaction time (Initial AIBN: 0.011 g).
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Table 2. Average Molecular Weight and Molecu-
lar Weight Distribution
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Figure 4. Conversion vs time curves for batch
polymerizations carried out at 3 different initial AIBN
levels at the second stage.
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Figure 5. SEM micrographs of PMMA seed-core particles prepared by semi-continuous polymerization with 4
different feeding time of monomer mixture (Initial AIBN: 0.011 g, EGDMA: 0.29g): ® 7, ® 20, © 40, ® 180 in min-

utes.
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Figure 6. SEM micrographs of PMMA seed-core particles prepared by semi-continuous polymerization with/with-
out EGDMA at 3 different reaction temperatures 70, 85, and 105 °C (Initial AIBN: 0.011g): ® 70 °C, EGDMA 0g/
70 'c, EGDMA 0.29g/© 85 ¢, EGDMA 0g/® 85 ¢, EGDMA 029¢g/® 105 c, EGDMA 0g/® 105 C, EGDMA

029¢g.
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Figure 8. SEM micrographs of PMMA seed-core particles prepared by semi-continuous polymerization with 4
different EGDMA concentration (Initial AIBN:0.011 g):®0, ® 0.29, © 0.73, and ©® 1.45 in gram.
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