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2f: DVB (divinylbenzene) & 71iA| 2 o] mlo]lz 2oy =7]9] @AM} EelXed YAS
A FEHo AlzdEA, v 2=t oA, AAA, &) 2 FEuie T, AFA poly
N-divinylpyrrolidone) (PVP) etz Bxjef, 22lm DVBel 3teko] A3g-3 AA 9o =
1 9 2234 vXe 9FE ZARIGH. 2l2s deEs, /AR ABN, 35 #4H2
29, 18]z AAANZE BExjEk 400008] PVPE A&}, 912257} ol /A4S
St 1%M 4% 2 F7184E Hedre AL 4J5dtn g he2dd A 104179] vt
A A& ARl Al Ao ¢F il ol2xlen, 238 24417 T vredE YA
o] A e 104129 Arr HEolge, w3 veewe] Aol Al srwsing vis
Zof AEgd o 97e 4ge vAe Ao FFEHIT. 42 weEe 2A4E FATIEA
dxtzr] g Bakze] WEE AR 2, 3¢ 540 A BRG] RERE e 78
o] nEA YIS FHE F Ue A 20¢ 05% DVB, 25% 2EHA DA, 20-25%

dl, PVP %& 10~15%, AIBN2 H%+& 28} 4%0]on, o] ZAA 104172 vhe
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ABSTRACT: In preparing micron-sized monodisperse polystyrene beads by dispersion
polymerization, the conversion, and the particle size and its distribution were affected by the
reaction temperature, concentration of the monomer, solvent and initiator, molecular weight
and concentration of the steric stabilizer, amount of oxygen existing in the reactor, and an ap-
propriate combination of these starting matdgrials. Ethanol as a dispersing agent, styrene as a
monomer, PVP as a steric stabilizer, AIBN &s an initiator, DVB as a cross-linking agent and
toluene as a co-solvent were the basic materials for the synthesis. The reaction rate and the
conversion were increased with the reaction temperature and the amount of DVB from 1 to
4%, and the conversion was saturated after 10 hours of the reaction time. The optimum reac-
tion recipe for the preparation of the monpdisperse PS beads was 25% styrene monomer,
0.5% DVB, 25% toluene, 10-15% PVP, and 2 and 4% AIBN, thereby, 3.9~4 #m and 3.4~
9.3 um of polystyrene beads, respectively, wére successfully synthesized.

Keywords: dispersion polymerization, crosslinked monodisperse particle, morphology, polysty-
rene.
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Figure 1. Monomer conversion as a function of reac-
tion time at various temperatures with the recipe of
25% SM, 05% DVB, 4% AIBN, 12% PVP, and 20%
toluene (@) at 60 °C, (M) at 70 C, (A) at 80 C.
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Figure 2. Monomer conversion as a function of reac-
tion time at various initiator concentrations in the reci-
pe of 25% SM, 0.5% DVB, 12% PVP, 20% toluene, and
at 80 C. (@) 1% AIBN, (M) 2% AIBN, (A) 3% AIBN,
(®) 4% AIBN.
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Figure 3. SEM microphotographs of micronsized
beads obtained from 25 % SM, 0.5% DVB, 2% AIBN,
and 7% PVP (a) without co-solvent and (b) with 20%
toluene.
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Figure 4. SEM micromorphology of PS beads prepared by 25% SM, 0.5% DVB, 20% toluene, and 10% PVP with
various concentrations of initiator AIBN. (a) 1%, (b) 2%, (c) 3%, and {d) 4%.
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Figure 5. SEM microphotographs of the beads obtained from 25% SM, 0.5% DVB, 2% AIBN, and 20% toluene with

(a) 2% PVP, (b) 4% PVP, (c) 6% PVP, and (d) 10% PVP.
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Figure 6. SEM microphotographs of micronsized beads obtained from 0.5% DVB, 2% AIBN, 15% PVP, 25% toluene
at 70 C for 10 hr with various SM concentrations. (a) 25% SM, (b) 30% SM, (c) 35% SM, and (d) 40% SM.
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Figure 7. SEM microphotographs of micron beads obtained by various PVP concentrations at 10 and 24 hr with
25% SM, 0.5% DVB, 2% AIBN, 25% toluene. (a) 7% PVP, 10hr, (b) 7% PVP, 24 hr, (¢} 10% PVP, 10 hr, (d) 10%
PVP, 24 hr, (e) 12% PVP, 10 hr, (f) 12% PVP, 24 hr, (g) 15% PVP, 10 br, and (h) 15% PVP, 24 hr.
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Figure 8. SEM microphotographs of micronsized beads pbtained by the reaction recipe of SM 25%, 0.5% DVB, 25%
toluene and various concentrations(%) of AIBN and PVP, respectively. (a) 2 AIBN, 10 PVP, (b) 2 AIBN, 12 PVP, (¢)
2 AIBN, 15 PVP, (d) 4 AIBN, 10 PVP, (e) 4 AIBN, 12 PVP, and (f) 4 AIBN, 15 PVP.
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