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Abstract : In this study, the microsphere silicone polymer beads were synthesized by UV irradiation
and alkoxy hydrolysis. The coefficient of variation(CV) of microsphere silicone polymer beads were
decreased with increasing UV intensity, reaction time. The mean particle diameter, refractive index,
and pH value were 4.1 um, 1.43 and 7.5, respectively. Also, the true and bulk specific gravity, moisture
content were 1.30, and 0.40, below 2%. The mean particle diameter and CV were the lowest at 0.1 wt%
hexamethyldisilazane (HMDS) and their roundnesses were 0.95~0.98 um values. The particle dispersion
index of microsphere silicone polymer beads was 4.92 at 450 W, 90 min and the yield was increased
to 11.3% at 20 wt% methyltrimethoxysilane MTMS). The mean particle diameter was decreased with
increasing the stirring rate and reaction temperature.

Keywords : micro silicone particles, UV ray, MTMS, HMDS, coefficient of variation.
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Table 1. Synthetic Conditions of Microspheric Silicone Polymer
Beads

Parameters Values
MTMS (wt%) 10, 15, 20, 25
HMDS (wt%) 0.02, 0.05, 0.1, 0.2
Reaction time (min) 30, 60, 90, 120
UV intensity (W) 200, 300, 450, 500
Temperature () 20, 30, 40, 50

Stirring rate (rpm) 100, 300, 600, 900
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(1) MTMS is hydrolyzed in water (stirring).
(II) Spherical pre—polymers are synthesized by condensation of silanol.
() Particle growth by condensation of spherical pre—polymers and silanol.

Figure 1. Synthesis of polymethylsilsesquioxane by the controlled hydrolysis and condensation of methyltrialkoxysilane. Silses—

quioxane: (RSiOgz/2) .
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Table 2. Basic Properties of Microspheric Silicone Polymer
Beads in Various HMDS Concentration

Basic properties

?\X;? Mean particle Coefficient of Roundness
diameter (um) variation (CV)
0.20 7.09 9.63 0.98
0.10 6.82 7.47 0.98
0.05 6.88 16.46 0.96
0.02 9.97 25.39 0.92
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Figure 2. SEM photographs of microspheric silicone polymer beads. HMDS (wt%) : (a) 0.20, (b) 0.10, (¢) 0.05, and (d) 0.02 (UV
dose 450 W—90 min, MTMS : 10 wt%, stirring rate 300 rpm, temperature 40 C).
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Figure 3. Particle size distribution of microspheric silicone
polymer beads. HMDS (wt%) : (@) 0.10, (b) 0.20, and (¢) 0.02
(UV dose 450 W—=90 min, MTMS 10 wt%, stirring rate 300
rpm, temperature 40 C).
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of UV irradiation dose. UV intensity: (l) O W, (@) 300 W,
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Figure 5. Effect of UV radiation dose on the coefficient of
variation. UV intensity : (l) 200 W, (@) 300 W, (&) 450 W, and
(w) 500 WMTMS 10 wt%, HMDS 0.1 wt%, stirring rate
300 rpm, temperature 40 C).
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Figure 6. Plot of mean particle size and concentration of MTMS
concentration in various of UV intensity. UV intensity : (H)
200 W, (@ 300 W, (&) 450 W, and (¥) 500 W (UV reaction time
90 min, HMDS 0.1 wt%, stirring rate 300 rpm, temperature 40 C).
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Figure 8. Effects of MTMS concentration on the mean particles
size for microspheric silicone polymer beads. MTMS (wt%)
(v) 10, (M) 15, (@) 20, (&) 25(UV dose: 450 W—90 min,
HMDS : 0.1 wt%, stirring rate : 300 rpm).
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Figure 9. Effects of temperature on the coefficient of variation
(CV) for microspheric silicone polymer beads(UV dose : 450
W—90 min, MTMS : 20 wt%, HMDS : 0.1% stirring rate: 300 rpm).
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Figure 10. Plot of yield in various of temperature (UV dose : 450
W=90 min, MTMS : 20 wt%, HMDS : 0.1 wt%, stirring rate :
300 rpm).
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Figure 11. SEM photographs of micro silicone particles at various
temperature (a) 30 C and (b)50 C (UV dose : 500 W—90 min,
MTMS : 20 wt%, HMDS: 0.1% stirring rate : 300 rpm).
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Figure 12. Effects of stirring rate on the mean particles size.
Temperature: () 20, (@) 30, (A) 40, and (¥) 50 C (UV dose :
450 W—90 min, MTMS : 10 wt%, HMDS : 0.1 wt%).
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Figure 13. SEM photographs of microshperic silicone polymer beads. Stirring rate : (a) 100 rpm, (b) 300 rpm, (c) 600 rpm, and (d)
900 rpm (UV dose : 450 W—90 min, MTMS : 10 wt%, HMDS : 0.1 wt%, temperature 40 C).

Table 3. Physical Properties of Microspheric Silicone Polymer
Beads

Properties Micro silicone beads
Mean particle diameter (um) 4.1
Refractive index 1.43
Moisture content (%) <2
pH 7.5
True specific gravity 1.30
Bulk specific gravity 0.40
Specific surface area(m%/g) 30
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