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ABSTRACT : Polystyrene microsphere was prepared by precipitation polymerization of sty-
rene (St} in poly(acrylic acid)/ethanol solution. Polystyrene microspheres with various size
were obtained by changing the concentration of poly(acrylic acid) (PAA), styrene monomer
and nature of solvents. The particle size of polystyrene microspheres decreased with increas-
ing the concentration of PAA and increased with that of styrene monomer. With increasing
solubility parameter of solvents, the particle size decreased. The size of polystyrene micro-
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spheres was controlled by four experimental condition from 0.1 zm to 0.35 zm.
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Figure 1. Mechanism for the formation of polystyrene microspheres by precipitation polymerization in poly(acrylic

acid)/ethanol solution.
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Table 1. Precipitation Polymerization of Polysty-
rene in Poly(acrylic acid)/Ethanol Solution at 60 C

PAA water yields
RUN. lvent
UN. NO %) St(g) %) solvents %)
PAA-1 10 90
PAA-2 15 95
PAA-3 20 L - ethanol g
PAA-4 25 98
St-1 0.5 93
St-2 1 95
St-3 20 15 ethanol %
St-4 2 96
W-1 25 94
W-2 5.0 95
W-3 20 1 75 ethanol %
W-4 10.0 95
S-1 methanol 97
S-2 20 1 —  iso-propanol 92

S-3 #-butanol 90
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Figure 2. Scanning electron micrographs of polysty-
rene on PAA concentration (wt%) at St (wt%)=5 (A:
10, B: 15, C: 20, D: 25).
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Figure 3. Scanning electron micrographs of polystyrene microspheres in different styrene monomer concentra-

tion (wt%) (A: 2,5, B: 5, C: 7.5, D:10).
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Figure 4. Scanning electron micrographs of polystyrene microspheres on different water content (wt%) in poly

(acrylic acid)/ethanol solution (A: 2.5, B: 5, C: 7.5, D:10).

Table 2. The Effect of Solubility Parameter on
Particle Size

solubility parameter  particle size

solvent 8(1/cmd)\ 2 (nm)
t-butanol 21.7 100
propanol 24.3 130
methanol 29.7 150
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Figure 5. Scanning electron micrographs showing the effect of solubility parameter at PAA/St (wt%)=20/5 (A: -
butanol, B: propanol, C: methanol).
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