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Synthesis and characterization of poly ( magnesium acrylate-sodium acrylate )
hydrogels with dually cross-linked structure
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Abstract ; A series of dually crosslinking hydrogels, PAMgA/x-PASA ,are prepared via solution polymerization method
with magnesium acrylate and sodium acrylate as monomers in the presence of N, N'-methylene bis-acrylamide (MBA) ,a
covalent cross-linker. The structure characteristics, water absorption performance and mechanical property of PAMgA/x-
PASA are determined and analyzed by means of Fourier transform infrared spectroscopy ( FT-IR), scanning electron
microscope (SEM) and universal testing machine.It is shown by the results that the copolymerized hydrogel with dually
crosslinked structure is formed between magnesium acrylate and sodium acrylate under the action of MBA ,which improves
significantly the water absorption swelling ratio , water-retaining property and repeated water absorption capacity of acrylates
hydrogel. The hydrogel can offer a 550% of water absorption swelling ratio as the mass ratio of sodium acrylate is 20%,
which is 4 times that of single crosslinked polymagnesium acrylate.The hydrogel’s water-retaining rate is around 60% after it
has been dried for 12 h.After experiencing many times of drying-absorbing water to swell , the water absorption swelling ratio
of the hydrogel remains as high as 300%.Furthermore ,the addition of both sodium acrylate and MBA has a limited impact
on the tensile strength of the hydrogel ,while can help to enhance the elongation at break from 395% to 690%.
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