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Table 1 Feed composition and mechanical properties of HA gels

b

Sample AA OMA SDS KPS Modulus Strength Elongation o v
code (g) (g) (g) (g) (kPa) (kPa) (%) (kPa) (mol/m*)
HA1 1.5 0.28 1.8 0. 008 1.64 43.85 2895 2.11 0.49
HA2 3.0 0.28 1.8 0.015 4.97 183.56 2479 12. 10 2.79
HA3 4.5 0.28 1.8 0.023 6.61 261.39 2456 18.95 4.37
HA4 3.0 0.14 1.8 0.015 1.42 76.55 4327 4.97 1.15
HAS 3.0 0.21 1.8 0.015 3.01 166. 46 3553 9.63 2.22
HA6 3.0 0.28 2.1 0.015 3.01 199. 84 2999 9.88 2.28

¢ o is the stress at elongation of 100% ; ” Calculated by the theory of rubber elasticity, and A = 2, T = 298 K
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Fig. 1  Schematic illustration of the structural

model for associating network (a) and crosslinking

point (b) in the HA-gels
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Fig. 2 All HA gels exhibit excellent mechanical toughness and

can withstand high levels of deformations, such as (b)

stretching, (c¢) knotting and (d) stretching after being knotted
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Fig. 3 Stress-strain curves of HA gels with different

amounts of AA and OMA, respectively
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Fig. 4  Swelling ratios and gel losses for HA6 hydrogels at
different pH
a)pH = 2; b)pH = 7; ¢)pH = 11
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Fig. 5 Apparent swelling ratio of HA6 hydrogel in aqueous
solutions with different NaCl ( a) and SDS ( b)

concentrations, respectively
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STUDIES ON SWELLING BEHAVIOR OF POLY (ACRYLIC ACID-co-OCTADECYL
METHACRYLATE) HYDROPHOBIC ASSOCIATION HYDROGELS
WITH HIGH MECHANICAL PROPERTIES

CHEN Qingrui, LIU Chang, JIANG Guoqing, LIU Xiaoli, YANG Meng, LIU Fengqi
(College of Chemisiry, Jilin University, Changchun 130021)

Abstract The hydrophobic association hydrogels ( HA gels ) were synthesized through micellar
copolymerization of acrylic acid ( AA) and a small amount of octadecyl methacrylate ( OMA) in solution
containing sodium dodecyl sulphate (SDS). The associated micelles consisting of surfactants and hydrophobes
acted as physical cross-linking points in the network structure of HA gels. The mechanical properties of HA
gels were measured by one-way tensile experiments, and the results confirmed the high toughness of as-obtained
hydrogels. The mechanical properties were associated with the effective network chain density and the effective
cross-linking point contents. With increasing the content of hydrophilic or hydrophobic monomer in the HA
gels, the strength of HA gels all increased while the elongation at break all decreased. Furthermore , the swelling
behavior of HA gels in aqueous solutions at different pH values was also investigated. It was found that the HA
gels possessed unusual swelling behavior. The swelling process could be divided into three stages:namely, the
gel erosion stage ,swelling equilibrium stage and gel disruption stage. At strong acidity, the swelling of gel was
restrained ,and the gel disruption stage did not appear. At strong alkaline condition, the swelling of gels was
accelerated so that the swelling equilibrium stage was overpassed. Last, the salt effect restrained the swelling of
HA gels,however,in SDS aqueous solutions, the SDS would drag the hydrophobically modified polymers into
solution , then new association network was formed,and thus the solution was thickened.

Keywords Micellar copolymerization, Hydrophobic association, Hydrogels, Mechanical property, Swelling

behavior





