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Abstract: In light of the significant environmental impact of petroleum-based plastics, scholars have directed
their attention towards multifunctional and eco-friendly biomass plastics. In this study, lignin-containing
nanocellulose (LCN), sodium alginate (SA), and ammonium polyphosphate (APP) were directly added into a
polyvinyl alcohol (PVA) matrix by a simple one-pot method to prepare composite films with excellent flame
retardancy and ultraviolet (UV) shielding properties. The XPS and FTIR results demonstrated that SA/APP was
effectively incorporated into the PVA film. In comparison to the pure PVA film, the UV shielding ability of the
LCN-added film against UVC, UVB, and UVA reached nearly 100%. Additionally, the ultimate oxygen index of
the prepared flame-retardant modified UV shielding film was increased from 18.19% to 38.48%, increased by
111.5%. Additionally, the film exhibited a self-extinguishing effect when removed from the source of ignition. The
results of the thermal stability test demonstrated a notable increase in the residual mass of the film, reaching 29.70%
at 900 <C. Furthermore, it was discovered that the addition of SA could improve the poor compatibility between
APP and the substrate. This offers a sustainable, straightforward, and effective approach for broadening the

utilization of PVA and developing biomass-based flame retardant materials.
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