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Preparation and Characterization of Hydrogels with Lyotropic Liquid
Crystallite as Template
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Abstract Polyacrylamide (PAAm) hydrogels were synthesized by acrylamide polymerization in lyotropic
liquid crystal (LLC) phase formed by surfactant Brij 58 solution. The morphology, structure and swelling
property of the hydrogels were characterized. SEM images showed that photopolymerization of acrylamide
monomers in organized assemblies with concentration between 10% and 40% formed highly ordered hy-
drogels. The pore size of the LLC hydrogels was 1~2 pum, which was about one fortieth of that of the tradi-
tional hydrogel. Phase reversal and phase separation occurred when concentration of Brij 58 was higher than
50%. Porosity of the hydrogels decreased with the increase of Brij 58 concentration. Characteristic peaks of
FTIR spectra corresponding to carbonyl and amino groups shifted to lower wavenumber, indicating that
more inter-molecular hydrogen bonds in LLC PAAm hydrogels. The LLC hydrogel kept the characteristic
feature of sensitivity to pH as traditional hydrogel and a higher swelling ratio could be achieved.
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Table 1 Monomer conversion rate of hydrogels
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Figure 1 Polarization microscopic image of solutions of Brij 58 with different concentration
The concentrations of the solutions are (a) 5%, (b) 10%, (c) 20%, (d) 30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%
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Figure 2 SEM morphology of the PAAm hydrogels
Traditional hydrogel (a), hydrogels with concentration of Brij 58 of (b) 10%, (c) 20%, (d) 30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%
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Figure 3 Diagram representing the templating effect of a hy-
drophilic monomer in a LLC phase
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Figure 4 Part of the FTIR spectra of hydrogels
Traditional hydrogel (No. 0) and hydrogels polymerized in 10% (No. 1), 20%
(No. 2), 30% (No. 3), 40% (No. 4), 50% (No. 5), 60% (No. 6), and 70% (No.
7) Brij 58 in water. Wave numbers are (a) 1200~700 cm ! and (b) 3800~
3000 cm ™!
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Figure 5 X-ray diffraction spectra of the hydrogels
Traditional hydrogel (No. 0) and hydrogels polymerized in 10% (No. 1), 20%
(No. 2), 30% (No. 3), 40% (No. 4), 50% (No. 5), 60% (No. 6), and 70% (No.
7) Brij 58 in water
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Figure 6 Relationship of pH and swelling ratio (SR) of hy-
drogels
Traditional hydrogel (No. 0) and hydrogels polymerized in 10% (No. 1), 20%
(No. 2), 30% (No. 3), 40% (No. 4), 50% (No. 5), 60% (No. 6), and 70% (No.
7) Brij 58 in water
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