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ABSTRACT : Polystyrene particles (PS) with poly(ethylene glycol) units on surface were formed by an
emulsifier-free emulsion polymerization using styrene, poly(ethylene glycol) methacrylate (PEG-MMA) or
poly(ethylene glycol) dimethacrylate (PEG-diMMA) at pH 7, and followed by freeze-drying to give the
corresponding powders. The structures of PS particles were confirmed by FT-IR spectroscopy, and the
particle size and distribution the PS particle were observed by scanning electron microscopy and particle
analyzer. Monodisperse polymer particles were obtained at a concentration of PEG-MMA 2~5 mol% or
PEG-diMMA 1 mol% relative to styrene. The highest zeta potential of polymer surface was measured to be
183 mV at a polymer of PEG-MMA 5 mol%, which was measured in dielectric medium by means of ELS-
8000 dynamic light scattering.

Keywords : emulsifier-free emulsion polymerization, poly(ethylene glycol) methacrylate, poly(ethylene glycol)
dimethacrylate, polystyrene powders, zeta potential.
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Table 1. Polymerization Using PEG-MMA (Mn 475)°

Sample Styrene  PEG-MMA H D S.D.
Codes (mol) (mol%)b P (mm)°  (m)*
PM-1 0.174 2 7 310 62
PM-2 0.174 3 7 307 61
PM-3 0.174 4 7 306 63
PM-4 0.174 5 7 300 75

“Polymerization condition: KPS 0.7 g, water 200 g, 6 hours, 250 rpm,
70%=1 C. *mol% relative to styrene. “ Number-average diameter of
PS powders. ¢ Standard deviation.

Table 2. Polymerization Using PEG-diMMA*

Sample Styrene PEG-diIMMA D S.D.
Codes (mol) (mol%)” P (m)°  (am)?
PDM-1 0.174 0.5 7 - -
PDM-2 0.174 1 7 410 52
PDM-3 0.174 2 7 400 102
PDM-4 0.174 4 7

“Polymerization condition: KPS 0.7 g, water 200 g, 6 hours, 250 rpm,
70%=1 C. *mol% relative to styrene. “Number-average diameter of
PS powders. “Standard deviation.
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Figure 1. Scanning electron micrographs of poly(styrene-co-PEG-MMA); mol% relative to styrene (a) PEG-MMA 2 mol% (PM-1), (b)
FEG-MMA 3 mol% (PM-2), (¢) PEG-MMA 4 mol% (PM-3), and (d) PEG-MMA 5 mol% (PM-4).
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Figure 2. FT-IR spectra of poly(styrene-co-PEG-MMA); mol%
relative to styrene (a) PEG-MMA 0.5 mol%, (b) PEG-MMA 3
mol%, (¢) PEG-MMA 4 mol%, and (d) PEG-MMA 5 mol%.
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Figure 3. Scanning electron micrographs of poly(styrene-co-PEG-diMMA); mol% relative to styrene (a) PEG-diMMA 0.5 mol% (PDM-
1), (b) PEG-diMMA 1 mol% (PDM-2), (c) PEG-diIMMA 2 mol% (PDM-3), and (d) PEG-diMMA 4 mol% (PDM-4).
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Figure 4. FT-IR spectra of poly(styrene-co-PEG-diMMAY); mol%
relative to styrene (a) PEG-diMMA 0.5 mol%, (b) PEG-diIMMA 1
mol%, (c) PEG-diMMA 2 mol%, and (d) PEG-diMMA 4 mol%.
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Figure 5. DSC thermograms of polymer powders at a heating
rzte of 10 “C/min (second heating): (a) PEG-diIMMA 1 mol%, (b)
PEG-diMMA 2 mol%, and (c) PEG-diMMA 4 mol%.

Table 3. Zeta Potential and Electrophoretic Mobility in
Dielectric Fluid

Zeta Potential Electrophoretic M obility
Sample Codes (mV) (cm¥IVs)
PM-1 104 1.24%107
PM-2 119 1.42%10°
PM-3 138 1.67x107
PM-4 183 221107
PDM-1 42 0.51x107%
PDM-2 91 1.09%10°7
PDM-3 58 0.69%x107
PDM -4 56 0.62x107
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