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Abstract: Bead type super-absorbent resins to be used for release-control were prepared by modification of the
inverse suspension polymerization, and their physical properties were characterized. Acrylic acid and acrylamide
were used as monomers, and N,N-methylenebisacrylamide was used as crosslinker, controlling the viscosity of
monomer solution by adding hydroxyethylcellulose (HEC). SEM studies of the synthesized beads verified that the
bead surfaces had many pores with their diameters of several tens nm. The bead sizes were in the range of
500~3000 pm, depending on the viscosity of the monomer solution. Both absorbent amount and absorbent rate of
the beads were inversely proportional to the bead size, and the maximum water absorbent amount of 1 g beads was
determined to be ca. 170~200 g for 5 hrs. The absorbent rate was also dependent on pH change of the aqueous solu-
tion, exhibiting the maximum rate in pH ranging from 5 to 11. The absorbent rate decreased as the concentration
of salt (NaCl and MgCl,) or ethanol and ethylene glycol increased. Release time of the water absorbed into the bead

resins was 700 hrs, confirming the usefulness of the resin for the good release-control materials.

Keywords: bead, superabsorbent, release-control, inverse-suspension.
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Table 1. Physical Properties of the Polymer Resins Synthesized under the Different Conditions

Viscosity of Specific gravity

Stirring velocity

Average particle ~ Water absorption

monomer solution of dispersion (epm) size rate Particle shape
(cps) solvent (um) (g/g)
Pl 5000 1.0° 125 859 192 Globular
P2 15000 1.0 125 948 175 Globular
P3 5000 0.87° 125 - 195 Agglomerate, Shapeless
P4 15000 0.87 125 - 192 Agglomerate, Shapeless
P5 5000 0.87 250 480 225 Globular
P6 15000 0.87 250 586 215 Globular

“Mixing of dichloroethane and methylcyclohexane (6.5:3.5). “Used only methylcyclohexane.
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Figure 1. FTIR spectra of the bead typed superabsorbent (a); the
SAP (polyacrylic acid) (b).
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Figure 2. Feature of the bead typed superabsorbent resin before (a);
after swelling (b).
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Figure 5. SEM images of a bead surface of the as-prepared resin.
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Figure 6. Water absorbent amount of the bead typed superabsorbent
resin (1.0 g) vs. concentration of NaCl and MgCl,.
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