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Research progress on the synthesis of layered double hydroxide-based nano
flame retardants and their applications in polymers
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Abstract: This review systematically summarizes the structural functionalization strategies and synergistic flame-
retardant mechanisms of layered double hydroxide ( LDHs)-based nanoflame retardants. First, we elaborate on the core
strategies for LDHs functionalization, including host-layer cation regulation, interlayer anionic functional intercalation,
surface modification,and the construction of multidimensional hybrid structures. Furthermore , the synergistic mechanisms
between LDHs and intumescent flame retardants , phosphorus-nitrogen compounds ,and other inorganic fillers are analyzed
in depth, revealing the dual gas- and condensed-phase synergistic effects. The application progress and interfacial
compatibility solutions of functionalized LDHs in typical polymer matrices (e.g., polyolefins, polyvinyl chloride, and
epoxy resins) are also systematically reviewed.Finally, we highlight future development trends in this field ,encompassing
rational design guided by theoretical calculations,bio-based green modification,and the development of smart responsive
materials. This review aims to provide theoretical guidance and technical references for the design and development of
next-generation , high-performance ,and environmentally friendly polymer flame retardants.
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