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Synthesis of temperature-responsive molecular sieve adsorbents and development
of novel separation methods
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The purpose of this study is to develop an adsorbent that can change the

size of adsorbable molecules in response to temperature by coating mesoporous silica with a hydrogel

consisting of a temperature-responsive polymer and a crosslinker. Methacryloyl groups were added to
the surface of the adsorbent, and then the temperature-responsive polymer hydrogel was immobilized
to these groups. By increasing the amount of monomer and crosslinker, the amount of immobilized
hydrogel increased from 34 to 67 wtl%. As a secondary effect, this adsorbent flocculated when the
water temperature was increased, making it easier to recover by precipitation. The adsorbed amount
of methyl orange decreased monotonically with increasing temperature, indicating the possibility of
controlling the size of molecules that can be adsorbed by temperature.
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