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Effects of Hollow Glass Microspheres on Swelling-Properties of Polyacrylic Acid Hydrogels
Yang Shan; Duan Xiaomei
(Shaanxi Province Engineering Research Center of Coal Conversion Alcohol, College-of Chemistry and Materials,
Weinan Normal University, Weinan 714099, China)

Abstract : In order to study the effects of hollow glass microspheres (HGM) on the water swelling property, salt resistance
and pH sensitivity of synthetic polymer hydrogels, 5kinds of polyacrylic acid (PAA) hydrogels with different HGM feeding quan-
tities were prepared by free radical solution polymerization with acrylic acid (AA) as monomer, polyethylene glycol as organic
pore-forming agent, HGM as inorganic pore-forming agent, ammonium persulfate as initiator, and N, N-methylene diacrylamide
as crosslinking agent. The structure, thermal stability, and surface morphology of PAA hydrogels, and their swelling behaviors in
pure water, saline and pH buffer solutions were tested, respectively. The results show that, although the addition of HGM does not
affect the chemical composition and thermal stability of PAA hydrogels, it is benefit for pore-forming during the preparation of hy-
drogels. Adding appropriate amount of HGM can greatly improve the water swelling property, salt resistance and pH sensitivity of
PAA hydrogels. When the feeding quantity of HGM is 10 wt% of monomer AA, the PAA hydrogel has the most abundant pores, and
its equilibrium swelling ratios in water and saline are 345 g/g and 47 g/ g respectively, and the pH sensitivity is the best in the 5
kinds of PAA hydrogels.

Keywords : porous hydrogel ; polyacrylic acid ; hollow glass microspheres ; swelling property ; pH sensitivity
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