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Research progress on chitosan-based adsorbents for microplastics removal
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Normal University, Yining 835000, China)

Abstract : This paper reviewed the recent advances in chitosan-based adsorbents for microplastic (MPs) pollution control. The
chemical structure of chitosan and its interaction mechanisms with MPs were described, and the effects of the material's hierarchical
pore structure and environmental factors (temperature, pH, and ionic strength) on the adsorption process were analyzed. The results
indicate that temperature influences adsorption through a dynamic competition between kinetic promotion and thermodynamic inhi-
bition, pH regulates adsorption behavior by altering surface charge, and ionic strength affects removal efficiency primarily via elec-
trostatic shielding. Current challenges include limited adsorption capacity, poor stability in complex water matrices, difficulty in
regeneration, and especially weak resistance to interference in high-ionic-strength and competitive-anion-containing environments.
In the future, the focus should be on developing multifunctional composite modification technologies. By constructing synergistic
interaction sites and optimizing pore structures, the performance of materials can be enhanced. Moreover, through cross-linking rein-
forcement and pore structure optimization, the stability and environmental adaptability of materials can be improved. Moreover,
validation in real aquatic systems is needed to facilitate the transition of these materials from laboratory research to practical engi-
neering applications.
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