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Reaction Mechanisms and Research Progress of Green Reactive
Flame Retardants in Cellulosic Materials
ZHU Chengfeng, HUI Lanfeng, CHEN Zhixian

(College of Light Industry Science and Engineering, Tianjin University of Science and Technology, Tianjin
300457, China)

Abstract: This review summarized the action mechanisms of green reactive flame retardants and their
chemical bonding methods with fibers, with a focus on their applications in cellulosic materials and their
derivatives. Existing studies indicate that covalent bonding can significantly enhance flame retardant effi-
ciency and durability, while ionic and coordination bonding systems offer advantages in reversibility and
multifunctional synergy. The high specific surface area of nanocellulose provides a novel pathway for the
precise loading of flame retardants. Current challenges include the insufficient hydrolytic stability of cer-
tain bonds, high industrial costs, and the underdevelopment of dynamic covalent bonds. Future efforts
should focus on optimizing the water resistance of dynamic bonds, developing low-environmental -impact
processes, and advancing the high performance and sustainability of flame-retardant materials.
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