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Characterization of protonated hydrogel and its application to novel reaction
separation process
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In this study, we examined a novel separation and recovery method to
separate and recover rare metals from wastewater to make metal hydroxide in a polymer gel with a
tertiary amine. It was found that the hydrogel with different inner pH could be prepared by using
different concentration of the monomer with the tertiary amine. It was possible to recover a
specified metal ion selectively from the mixed metal ion solution by using the gels of different
inner pH. We also prepared hydrogel with addition of chloride ions, sulfide ions, or phosphate ions
to amino groups by using a quaternary amine monomer to recover mixed metal ions in water
selectively. The higher monomer concentration increased the anion concentration in the gel that was
effective to enhance the reaction rate of metal salt production. Therefore, it was possible to
recover each metal ion systematically by using the gel carrying counterions that forms the metal
salt with proper monomer concentration and reaction temperature.
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N, N-dimethylaminopropyl acrylamide (DMAPAA), 2-(Dimethylamino)ethylmethacrylate (DMAEMA)
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