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Surface Morphology Control of Monodisperse Crosslinked-Polymer Particle
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Abstract :
zation using polystyrene seed particles by dispersion polymerization, the effects of 1) the molecular weight of seed polymer
particles, 2) the ratio of the absorbed HDDA to the seed polymer particles (swelling ratio) and 3) seeded polymerization rate
on the surface morphology of PS/HDDA polymer particles were investigated. It wasobserved that the creation of the crater
shaped defect on the surface of PS/HDDA polymer particles was irrespective of the molecular weight of seed polymer anc
swelling ratio. But its surface morphology could be controlled by the change of the seeded polymerization rate.

‘When the monodisperse polystyrene (PS)/HDDA polymer particles were synthesized via onestep polymeri-
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Table 1. Standard Recipe for the Preparation of Seed Polymer
Particles by Dispersion Polymerization

Chemicals Amount(g)
Styrene 70
o-Methyl SM 10
Ethanol 432
Methyl-Cellusolve 122.5
Polyvinylpyrrolidone(K-30) 10
AIBN 2.5
‘Water 155.5
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Table 2. Physical Properties of PS Seed Particles

Diameter (um) My G,
Seed A 1.25 101000 4.5
Seed B 1.30 37000 4.3
Seed C 1.10 7600 4.8

C,(%)=0/D,%X100 (o : Standard deviation of diameter, I, : Number average
diameter).

Table 3. Ingredients for the Synthesis of Polymer Particles by
Seeded Polymerization

Chemicals Amount(g)
HDDA 1
Initiator 0.05

SLS(0.3%) solution 17
PVA(3%) solution 3

g
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Figure 1. The SEM photographs of the PS/HDDA polymer particles
with different molecular weight of seed polymer at 70 C: (a) Seed A
(G 5.3), (b) Seed B(C: 5.0), and (c) Seed C (C:: 5.5) (x4000).
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Figure 2. The SEM photographs of the PS/HDDA polymer particles
with different swelling ratio(S/R) at 70 C: (a) S/R: 200(G: 5.6), (b)
S/R: 100(C: 4.9), (c) S/R: 50(C: 5.1), and (d) S/R: 20(C:: 5.4).
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Figure 3. The cross sectional TEM photographs of the PS/HDDA
polymer particles.
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Figure 4. The variation of FTIR spectra of PS seed particles by
dispersion polymerization : (a) Seed A, (b) Seed B, and (c) Seed C.

Figure5. Schematic of the proposed model for the crater shaped defect
on the PS/HDDA polymer particle (black: grafted PVP, red: PS, blue:
HDDA, pink: PVA).
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Figure 6. The SEM photographs of the PS/HDDA polymer particles
which were made by using soap-free emulsion polymerized seed
particles at 70 C: (a) S/R: 60 (C: 6.5) and (b) S/R: 40(C: 6.2)
(x4000).
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Figure 7. The SEM photographs of the PS/HDDA polymer particles
with different molecular weight at 80 C: (a) Seed A (C: 5.5), (b) Seed
B (G 5.1), and (c) Seed C(C:: 5.4) (x4000).
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Figure 8. The SEM photographs of the PS/HDDA polymer particles
with different molecular weight at 80 C: (a) Seed A (G: 5.8), (b) Seed
B(C: 5.3), and (c) Seed C(C: 5.6) (x4000).
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Figure 9. The SEM photographs of the PS/HDDA polymer particles
with different initiator and polymerization temperature: (a)BPO(C:
5.5, 70 C), (b) BPO(C: 5.4, 80 C), (c) BPO(C: 5.5, 90 C), (d) V-
65(C: 5.5, 40 C), (e) V-65(C: 5.6, 70 C), and (f) V-65(C;: 5.6, 90 C)
(x4000).
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Figure 10. The SEM photographs of the PS/HDDA polymer particles
with different swelling ratio at 25 C: (a) S/R: 60 (C: 5.5) and (b) S/R:
40(CG: 5.2) (x4000).
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Figure 11. Schematic of the proposed model for the surface mor-
phology change of the PS/HDDA polymer particle: (red: PS, blue:
HDDA).
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