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Abstract

Stimuli sensitive polymers are gaining much interest due to their potential applications in smart fabrics, biomedical, robotics, and chemical industry. For all these applications these polymers are used in the crosslinked form. Contrary to hydrogels, polymeric fibres exhibit very good mechanical properties as a result of high degree of orientation and crystallinity. Copolymers of acrylonitrile and acrylic acid are expected to result in fibres with lateral organization of crystallites in oriented structure as well as pH sensitivity. In the present study we have synthesized stimuli sensitive polymers by copolymerizing crystalline segments of acrylonitrile and responsive segments of acrylic acid. Controlled precipitation polymerization was carried out in toluene using Azo-bis-isobutyronitrile as initiator. A series of copolymers were synthesized by varying the percentage of co monomer (Acrylic acid) from 10 to 50  (mole %). The resulting copolymers were isolated, dried and solution spun using N, N’ dimethyformamide-water medium in different proportions as coagulant. The fibers were stretched and then heat-treated by annealing at different temperatures. The transition properties of these fibres i.e. equilibrium swelling %, rate of transition, cyclabilty and hysteresis were studied. The fibres exhibited volumetric swelling in the range of ~1300% and deswelling to near the original volume (range of 120-180 %) during the first two cycles; however in the subsequent cycles the volumetric swelling increased to about 3300 % while nearly same shape and size was obtained on deswelling. The fibres showed muscle-like expanding and contraction behaviour stimulated by pH change in the environment.
