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Synthesis and Carbonization of Crosslinked Spherical
Styrene-Divinylbenzene Copolymer Bead
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Abstract : Crosslinked spherical polystyrene particles with a particle diameter of 200-500 ym were synthesized by
using suspension copolymerization of styrene and divinylbenzene, and the effect of divinylbenzene content, pore-

forming agent on their spherical formation, thermal stability, specific surface area, and carbonization characteristics
were examined. The spherical copolymer beads were collapsed during carbonization up to 45% of divinylbenzene
content. Toluene was used as pore-forming agent since it is more soluble in monomer phase rather than dispersion

media during suspension polymerization, and the specific surface area and total pore volume increased with content of

pore-forming agent.
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Fig. 1 Schematic device and photo of suspension
polymerization for manufacturing spherical polystyrene
beads : 1. Oil circulator (PID controller), 2. Temperature
controller (Thermocouple), 3. Condenser, 4. Motor, 5.
Dropping funnel, 6. Reactor (1,000 ml).
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Fig 2. Structures of poly(subststyrene-co-divinylbenzene),
X= organic functional group
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Fig 3. Overall manufacturing process of poly(subststyrene-
co-divinylbenzene) beads
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Fig. 4 Thermogravimetric results of poly(subststyrene-co-
divinylbenzene) beads with different crosslinking density
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Fig. 5 Carbonized poly(subststyrene-co-divinylbenzene)
beads with two different divinyl benzene contents ; (a)
45%and (b) 80%
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Fig. 6 Surface photo images of porous poly(subststyrene-
co-divinylbenzene) beads ; (a) without pore-forming
agent, (b) with pore-forming agent
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Table 1 Specific surface area characteristics according to
the amount of pore-forming agent
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Fig. 7 Pore distribution curves for BJH desorption
according to the amount of pore-forming agent
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Table 2 Specific surface area changes depending on
divinylbenzene content in copolymer resin, in case of 60%
toluene

BET H] 3 2 (m%/g)

DVB 20 283.3 0.723
DVB 45 461.9 1.040
DVB 80 887.1 1.638
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