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Study on the driving behavior of gradient mineralized
P(AAm-co-AMPS) hydrogels
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(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To prepare intelligent hydrogel materials with excellent mechanical properties and driving
behaviors, gradient mineralization method is proposed as a simple and effective way to prepare intelligent
hydrogel materials. By controlling the occurrence region of mineralization reaction in the pH-responsive
hydrogel, polyacrylamide-co-2-acrylamide-2-methyl-propylsulfonic acid P ( AAm-co-AMPS ), the
mineralization products were introduced into the hydrogel and gradient distribution was realized, which
improved the mechanical properties of the hydrogel and endowed with driving ability. The results reveal
that after gradient mineralization, the compressive stress that the P ( AAm-co-AMPS) hydrogel can
withstand increases from 170 kPa to more than 400 kPa, and the integrity of the structure is still
maintained, even when the compressive stress is above 35%. The gradient mineralized hydrogel has the
driving ability that the original hydrogel does not have and achieves bending and other driving effects. The
bending angle is up to 77° within 80 s. Gradient mineralization can effectively improve the mechanical
properties of P(AAm-co-AMPS) hydrogel and endow it with driving ability. The research results provide a
new idea for the preparation of intelligent hydrogel materials with better performance.
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