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Abstract: Syntheses of monodisperse and micron—sized hollow plastic pigment (HPP) were carried
out through the core—shell reaction. The effects of the reaction parameters, such as the particle size,
molecular weight, the swelling time, agitation rate, and the solid contect were investigated. This
micron—sized HPP could be made by using the alkali soluble core with at least bigger than 200 nm
size. To obtain a higher opacity ratio, the swelling time and molecular weight of the core should be
controlled. The agitation rate affected the particle’s morphology. To prevent the shell destruction, the
agitation rate must be sufficiently low in case of the syntheses of micron—sized HPP. In this study,
micron—sized HPP exhibiting the high hiding power and narrow particle distribution could be obtained.

Keywords: hollow plastic pigment, micron—sized organic pigment, opacity, core—shell, void.
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(c) Methacrylic acid(MAA) (d) Styrene monomer(SM)

Scheme 1. Chemical structure of the monomer.
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Table 1. Synthesis of Cores

Table 3. Effect of Swelling Time on Opacity Ratio

No Initial CO—436 Monomer (g) Particle Core HPP size Opacity ratio (%) as swelling time
Amount(g) MMA BA MMA 7n-DM DAP size(nm)® (pm)“ 10 min 20 min 30 min
1 0.60 189.2 124 894 0.3 - 125 1 0.50 35 35 34
2 0.60 189.2 124 894 - - 133 2 0.55 30 30 29
3 0.60 189.2 124 894 - 0.43 140 3 0.50 26 27 26
4 0.34 189.2 124 894 053 - 210 4 1.05 37 36 36
5 0.34 189.2 124 894 - - 222 5 1.05 28 29 29
6 0.34 189.2 124 894 - 043 235 6 1.00 24 25 25
7 0.12 189.2 124 894 053 - 320 7 1.30 28 32 33
8 0.12 189.2 124 894 - - 330 8 1.32 22 23 23
9 0.12 189.2 124 894 - 043 335 9 1.30 20 21 21

“Particle size was measured by particle size analyzer.

Table 2. Effect of Core on HPP Size and Opacity Ratio

Core HPP size (um)* Opacity ratio(%)”
1 0.50 35
2 0.55 29
3 0.50 25
4 1.05 30
5 1.05 25
6 1.00 21
7 1.30 27
8 1.32 20
9 1.30 19

“HPP size was measured by particle size analyzer. "Reaction condition;
core was swelled with NH,OH for 5 min.
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Figure 2. SEM and TEM image for 1.0 pm hollow plastic pigment.

Table 4. Void Volume Ratio at Different HPP Size

HPP size  SEM TEM (um)”
(um)  (um)* Shell diameter Void diameter Void volume ratio(%)®
0.5 0.46 0.40 0.28 34.3
1.0 0.88 0.82 0.67 54.5
1.3 1.15 1.01 0.84 60.4

“The average particle size was measured by SEM image. *The average
particle size was measured by TEM image. “Void volume ratio (%) = { (void
diameter)?/ (shell diameter)®} X 100.
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Figure 4. SEM image for 1.0 um hollow plastic pigment when
the reaction agitation rate was 250 rpm.
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X : buckling load to the shell

AR, critical buckling pressure to the shell
R radius of spherical shell

A : thickness of shell

E : tensile modulus of shell

Figure 6. Relation between pressure and bucking of the thin
spherical shell.
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Table 5. Maximum Solid Content at Different HPP Size

HPP size (um) Maximum N, (%)

0.5 35
1.0 27
1.3 26
2.0 25

“Solid content was measured at 107 C for 1 hour.
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Figure 7. Correlation between hollow plastic pigment size and
maximum solid content.
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