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Abstract

Bio-based flame retardants have become a research hotspot in the field of flame retardancy of polymer materials due to their green
and renewable characteristics. This paper reviews the application progress of bio-based flame retardants such as chitosan and lignin in
matrices such as polylactic acid and epoxy resin, and reveals the mechanism by which they enhance the flame retardant performance
of materials through catalytic carbonization, free radical capture and other mechanisms. Compared with traditional flame retardants,
although bio-based flame retardants have disadvantages such as larger addition amounts (20%-30%) and insufficient thermal
stability (decomposition temperature << 300°C ), they have significant advantages such as low toxicity (LD50 > 5000mg/kg) and
degradability (degradation rate > 80% within 28 days). Through strategies such as phosphorus-nitrogen synergy, nanocomposites
and surface modification, its LOI can be increased to 25%-32%, meeting commercial requirements. In the future, it is necessary to
solve the cost and performance bottlenecks through molecular design, multi-scale composites and green process optimization, and
promote its industrial application in packaging, electronics and other fields.
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