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ABSTRACT: Hydrogels ‘of crosslinked polyacrylates containing various amounts of
hydrophilic (COO™) and hydrophobic (CH,) groups were prepared. The degree of crosslinking
was controlled by the amount of crosslinking agent used. The effect of crosslinking densify
and pH on the volume changes of hydrogels were investigated. As the concentration of cross-
linking agent was increased, M,, between crosslink points decreased and absorption capability
also decreased due to increasing elasticity which suppressed gel swelling. These caused the
reduction of swelling ratio. Osmotic pressure was dependent on the interaction between
hydrophilic and hydrophobic groups and the degree of ionization of side chains. Change of
osmotic pressure caused the change of swelling ratio.
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Figure 1. Swelling ratio in various pH solutions of

the SAc gels containing different crosslinking agent

concentrations. (M) 0.01 mol% Bis, (@) 0.017 mol%

Bis, (A) 0.02 mol% Bis, (¥) 0.03 mol% Bis.
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Figure 2. Swelling ratio in various pH solutions of

the SVA gels containing different crosslinking agent

concentrations. (M) 0.01 mol% Bis, (@) 0.017 mol%

Bis, (a) 0.02 mol% Bis, (¥) 0.03 mol% Bis.
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Figure 3. Swelling ratio in various pH solutions of

the SAA gels containing different crosslinking agent

concentrations. (M) 0.01 mol% Bis, (@) 0.017 mol%

Bis, (a) 0.02 mol% Bis, (¥) 0.03 mol% Bis.
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Figure 4. Swelling ratio in aqueous solution with var-
ious HCl concentrations of the gels containing cross-
linking agent of 0.017 mol% concentration. (A) SAc
hydrogel, (@) SVA hydrogel, (l) SAA hydrogel.
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Figure 5. Swelling ratio in aqueous solution with vari-
ous NaOH concentrations of the gels containing cross-
linking agent of 0.017 mol% concentration. (A) SAc
hydrogel, (@) SV A hydrogel, (l) SAA hydrogel.
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Figure 6. Swelling ratio in the aqueous solution with
various NaCl concentrations of the SAc hydrogels con-
taining different crosslinking agent concentrations.
(W) 0.01 mol% Bis, (@) 0.017 mol% Bis, (A) 0.02 mol%
Bis, (¥) 0.03 mol% Bis.
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Figure 7. Swelling ratio in the aqueous solution with
various NaCl concentrations of the SVA hydrogels con-
taining different crosslinking agent concentrations.

(W) 0.01 mol% Bis, (@) 0.017 mol% Bis, (A) 0.02 mol%
Bis, () 0.03 mol% Bis.
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Figure 8. Swelling ratio in the aqueous solution with
various NaCl concentrations of the SAA hydrogels con-
taining different crosslinking agent concentrations.
(M) 0.01 mol% Bis, (@) 0.017 mol% Bis, (A) 0.02 mol%
Bis, (¥) 0.03 mol% Bis.
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Figure 9. Effect of total ionic strength on the equilib-
rium swelling of SAc gels containing different cross-
linking agent concentrations measured in a 001 M
NaOH solution at pH 11.5 and 25 C (Jonic strength
was adjusted to the desired value by the addition of a
calculated amount of NaCl). (W) 0.01 moi% Bis, (@)
0.017 mol% Bis, (A) 0.02 mol% Bis, (¥) 0.03 mol% Bis.

2 AZdtrl 1.1~1.2 MAlololA FZ% 3-8
WU3E Jehlin ). B8 A sBiule) A
d4& NaCl =7} 713 ule} Figs. 6~89)

746

SE R ERN

100
1
|
> 104
~
>
—a-0.01 mol% Bis
—®— 0.017 moi% Bis
—A—0.02 mol% Bis
—wv—0.03 mol% Bis
1 Y v vr v ————
1E-3 0.01 0.1 1 10

Total lon Strength(M)
Figure 10. Effect of total ionic strength on the equi-
librium swelling of SVA gels containing different
crosslinking agent concentrations measured in a 0.01 M
NaOH solution at pH 11.5 and 25 C (Ionic strength
was adjusted to the desired value by the addition of a
calculated amount of NaCl). (W) 0.01 mol% Bis, (@)
0.017 mol% Bis, (A) 0.02 mol% Bis, (%) 0.03 mol% Bis.
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Figure 11. Effect of total ionic strength on the equi-
librium swelling of SAA gels containing different
crosslinking agent concentrations measured in a 0.01 M
NaOH solution at pH 11.5 and 25 C (Ionic strength
was adjusted to the desired value by the addition of a
calculated amount of NaCl). (M) 0.01 mol% Bis, (@)
0.017 mol% Bis, (A) 0.02 mol% Bis, (¥) 0.03 mol% Bis.
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Figure 12. Henderson-Hasselbach plots of the SAc,
SVA, SAA gels of 0.017 mol% degrees of crosslinking
agent concentration. (@) SAc hydrogel, (M) SVA
hydrogel, (a) SAA hydrogel.
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