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Abstract: Uniform sized-porous poly(acrylonitrile-ethylene glycol dimethacrylate) (PAN) microgels were
synthesized by seed polymerization using monodisperse polystyrene seed particles. The effect of weight ratios of
monomer/seed (M/S) and diluent/monomer (D/M'), concentration of crosslinking agent and the type of diluent
was Investigated on the formation of PAN microgels. The particle size distribution of PAN microgels was found
to be monodisperse in that the weight ratio of M/S is less than 50. More porous microgels were formed and the
interstices between small sized interior microspheres present inside of PAN microgels were also smaller with in-
creasing crosslinking agent concentration. Well-developed pore structure was found to be in that weight ratio of
D/M is 1 and toluene is used as a diluent.
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2.1, Aok

£ Ao A3 2end Bxmal styrene (St)
2 ¥ Junseid|, acrylonitrile (AN)& 92 Wako
Al, Huld 2 ral ethylene glycol dimethacrylate
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Filteration and
Washing

Polymer microgels

Scheme 1. Synthetic procedures of polymeric mi-
crogels.
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Table 1. Polymerization Recipe of PAN Microgels

Ingredients 300md (scale)

0.5 wt.% PVA (aq.) 187.5m¢

Polystyrene seed particle 0.15g
(1.0/m in diameter)

Diluent(toluene) 7.5¢

Initiator(V-65) 0.15g

22.0 wt.% NaCl(aq.) 112.5m¢

Monomers : 7.5¢g
Acrylonitrile 4.96g ~ variable

Ethylene glycol dimethacrylate variable?

diluent/monomer (1.0, g/g); monomer/seed (50, g/
g); (a) different levels: 12, 16, 20 and 24 mol%
content based on total monomers
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Fig. 1. Scanning electron micrograph of the poly-
styrene seed particles.
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Fig. 2. Particle size distribution and scanning

electron micrograph of PAN microgels ;
diluent/moner : 1.0,(g/g) monomer/seed :
50(g/g) ; 20mol% EGDMA.
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Fig. 3. Scanning electron micrographs of PAN microgels prepared with 4 different amounts of polysty-

rene seed particles; momer/seed (g/g); (A) 250 (B) 83 (C) 50 (D) 25.

Table 2. Effect of Amount of Polystyrene Seed Particles

Seed(g) Monomer/Seed Theoretical Particle Size Yield (%)
(g/g) . diameter (;m) (ym)
R Y e 0
0.15 50.0 3.7 4.0(monodisperse ) 45.7
0.30 25.0 2.9 3.2(monodisperse) 43.1
0.60 12,5 2.3 3.2(monodisperse ) 449

12 mol% EGDMA; diluent/monomer (1.0, g/g)
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Fig. 4. Scanning electron micrographs of PAN microgels prepared with 4 different EGDMA content ; (A)
12 mol% (B) 16 mol% (C) 20 mol% (D) 24 mol%.
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Fig. 5. Representation of pore structure in macro-
porous polymeric microgels; diluent/mono-
mer. 1.0(g/g), monomer/seed. 50(g/g);
20mol% EGDMA.
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Fig. 6. Mercury intrusion porosimetry curves for
PAN microgels with 3 different EGDMA
concentration.
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Table 3. Physical Properties of PAN Microgels with Various Concentration of Crosslinking Agent

EGDMA Diameter S (1) d Yield
(mol %) (ym) (m*/g) (mé/g) (%) (ym) (%)
12 4.0 53.2 444 0.130 45.7
16 5.8 188 58.1 0.126 46.1
20 5.5 211 60.1 0.134 45.8
24 5.3 232 67.5 0.131 47.6

diluent/monomer (1.0, g/g); monomer/seed (50, g/g);S:

@: porosity; d. median pore diameter

specific surface area; Vp: cumulative pore volume;
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Fig. 7. Scanning electron micrographs of PAN microgels prepared with 2 diluents;

(A) CCH4 (B) Xylene.

16 mol% EGDMA;

Table 4. Physical Characteristics of PAN Microgels with Different Diluent Types

Diluents Sp¥ Diameter S Vp )] Yield
(cal/cm®)'? (ym) (m*/g) (m¢/g) (%) (%)

cql, 8.6 4.5 25.1 0.34 28.2 45.3
Xylene 8.8 4.8 36.4 0.55 39.3 454
Toluene® 8.9 5.8 188 1.19 58.1 46.1

diluent/monomer(1.0, g/g); monomer/seed(50, g/g); EGDMA: 16mol%; (a) Fig. 4 (B);

rameter(cal/cm®)"/?; polystyrene=9.1(cal/cm?)'*
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Fig. 8. Scanning electron micrographs of PAN microgels prepared with 3 different amounts of diluent:
16mol% EGDMA; diluent/monomer (g/g); (A) 05 (B) 1.5 (C) Zb
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