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Abstract: A large amount of plasticizers are added to the flexible polyvinyl chloride (PVC) film,
which makes it easy to burn in the air and produces a large amount of toxic and harmful fumes. In order to
simultaneously improve the flame retardant and smoke suppression properties of the flexible PVC film,
zinc tannin (TAZn)-zinc hydroxystannate (ZHS)-magnesium hydroxide nanosheets (MHS) multilayer
coated hybrid flame retardant (TAZn-MHS@ZHS) was compounded with zinc ferrite (ZnFe,O,), and the
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flexible PVC composite film was prepared by adding the compound flame retardant to the PVC matrix by
solution blending. The morphology and carbon residue of the PVC film were characterized by SEM and
Raman test while the flame retardant and smoke suppression properties and thermostability of the PVC
composite film were analyzed by vertical combustion, smoke density and TGA, respectively. The results
show that the compound flame retardant has good interfacial compatibility with PVC matrix and can be
evenly distributed in it. When TAZn-MHS@ZHS is compounded with zinc ferrate (ZnFe,O, ) spinel at a
compounding ratio of 3:1, the vertical combustion level of PVC film reaches V-0, and the smoke density
decreases by 67.5 % compared with pure PVC films. The flame retardant mechanism analysis shows that
the carbon layer of the PVC composite film after combustion is dense and has a high degree of
graphitization, effectively isolating oxygen and combustible gases, inhibiting the release of smoke, and
improving the flame retardant and smoke suppression performance of the PVC film. This study provides a
reference for the preparation of flame-retardant and smoke-suppressed PVC composite materials.
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