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ABSTRACT : Superabsorbent poly(potassium acrylate-co-acrylamide)s were synthesized in particle form using
inverse suspension polymerization technique. Mean diameter of the prepared polymer particles decreased from
300 to 50 pm with increasing surfactant concentration. The dynamic and equilibrium swelling behaviors during
water absorption and drying process were investigated by weight measurement. The swelling ratio of polymer
particles in water changed according to not only polymer crosslinking density, but particle size, saline
concentration of aqueous medium, and copolymer compositions. Water sorption amount was increased with
decreasing particle size, crosslinking agent concentration, and ion concentration in bulk solution. Being different
from the water sorption process, the drying process was not significantly affected by particle size, polymer
composition, or crosslinking amount.

Keywords : superabsorbent polymers, particle, swelling, drying, crosslinking .
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Table 1. Reagents for the Synthesis of Potassium
Polyacrylate Superabsorbent Particles in This Study

use reagent source grade

monomer acrylic & id Dacjung 9+%
acrylamide

dispersed crosslinker I\/,N-methyl.enebls Acros Organics  96+%
phase acrylamide

initiator potassium persulfate Duksan 1" grade

solvent H,0 distilled

. Span 60 Dagjung
cont;:;zsus surfactant ethyl cellulose 50 Junsei
p organic medium cyclohexane Daejung 99+%
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Figure 1. Neutralization of acrylic acid with 25.4 wt% KOH
aqueous solution.
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Figure 2. Mean particle diameter of potassium polyacrylate
according to surfactant concentration.

Table 2. Predicted and Measured Monomer Compo-
sition of Poly(acrylate-co-acrylamide) Copolymer

acrylamide/acrylic acid (g/g)  5/20 10/20 1520  20/20
C (wt%) in polymer 4230 4341 4442 4521

N (wt%) in polymer 2.54 4.58 5.67 6.95
n/m 4.55 2.15 1.61 1.50
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Figure 3. Particle size effect on the dynamic swelling behavior
of potassium polyacrylate superabsorbent particles (X=0.04%) in
distilled water.
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Figure 4. Effect of crosslinking agent content on the equilibrium

swelling behavior of potassium polyacrylate superabsorbent par-

ticles in NaCl aqueous solution with different concentration.
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Figure 5. Effect of crosslinking agent content on the equilibrium
swelling behavior of poly(potassium acrylate-co-acrylamide) su-
perabsorbent particles (20 g/10 g) in NaCl aqueous solution with
different concentration.
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Figure 6. Effect of monomer composition on the dynamic swell-
ling behavior of poly(potassium acrylate-co-acrylamide) superab-
sorbent partcles (X =0.04%).
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Figure 7. Effect of particle size on the deswelling behavior of
potassium polyacrylate superabsorbent partilcle.
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Figure 8. Effect of monomer composition on the deswelling
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bent partcles (X = 0.04%).
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bent partcles (20 g/10 g).
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