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Figure 1 SEM images of PVC/CaCO; composites and

PVC/HNTs nanocomposites
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Figure 2 Mechanical properties of PVC/CaCO4 composites and PVC/HNTs nanocomposites
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Figure 3 TGA curves of PVC PVC/CaCO;.PVC/HNTs composites in nitrogen
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Tab 3 Oxygen index and vertical flame retardant test results of PVC \PVC/CaCO,.PVC/HNTs composites
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Figure 4 Carbon layer of PVC PVC/CaCO;.PVC/HNTs composites after testing
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analysis of PVC thermal degradation and HCI removal

Study on the Flame Retardant and Smoke Suppressive Effects of
Halloysite on Rigid PVC Nanocomposites

YIN Guojie',CHEN Pingxu', YE Nanbiao', LIU Mingxian®
(1. Kingfa Science and Technology, Co., Ltd., Guangzhou 510663, China; 2. College of Chemistry and Materials
Science, Jinan University , Guangzhou 511443, China)

Abstract: When rigid PVC is widely used in the lightweight requirements of automobiles, it is crucial to consider not only the
physical and mechanical properties but also the flame retardancy and smoke release characteristics of the system. This study
used the melt blending method to prepare rigid PVC, rigid PVC/calcium carbonate, and rigid PVC/halloysite
nanocomposites, and investigated their structure and properties. The results showed that compared to ordinary rigid PVC and
rigid PVC/ calcium carbonate systems, the introduction of 5 phr halloysite nanomaterials resulted in nanoscale dispersion
within the PVC matrix, as observed through SEM. This dispersion led to a balanced enhancement in physical and mechanical
properties: bending modulus increased by 25% , bending strength by 6%, tensile strength by 5%, and impact performance by
5%. Additionally, the high specific surface area and hollow tubular structure of halloysite effectively absorbed free radicals and
HCl gas generated during the initial stage of PVC decomposition, improving the thermal stability of PVC material.
Thermogravimetric analysis indicated an increase in the maximum decomposition temperature by approximately 9 °C .
Specifically, the combustion characteristics tests using a cone calorimeter demonstrated that the heat release rate of the rigid
PVC/halloysite nanocomposite decreased by 49%, ignition time was extended by 10 seconds, total smoke generation
decreased by 40% , and carbon formation was more complete and sturdy. Halloysite exhibitedexcellent performance in flame
retardancy and smoke suppression. This work effectively addresses the conflict between mechanical properties and flame
retardancy in rigid PVC materials for automotive lightweighting applications by introducing 5 phr halloysite nanomaterials,
laying the foundation for the application of natural one-dimensional nanomaterials like halloysite in PVC flame retardant and
smoke suppression modifications.
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