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Layer-by-layer deposition of a TiO2-filled intumescent coating

and its effect on the flame retardancy of polyamide and polyester fabrics
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4. Conclusion

The layer-by-layer technique has been used to design new intu-
mescent flame retardant coatings in order to improve the reaction
to fire of polyamide and polyester fabrics. This new assembly is con-
stituted of polyallylamine, polyphosphate and TiO, nanoparticles.
The thickness of the coatings deposited on silicon wafers exhibits a
linear growth with a mass uptake of (PAH-PSP-PAH-TiO, ), assem-
bly, yet the growing of the same system on polyamide and polyester
fabrics was different. This difference is mainly observed in the
first 5 bilayers and may be due to the different surface properties
mainly wettability and porosity between the fabrics. The mor-
phology of coatings (before or after burning) has been studied by
SEM to explain the different results obtained by PCFC. The coat-
ing covers homogenously all external fibers of polyamide whilst
polyester fibers are covered partially with the formation of aggre-
gates. Moreover, the presence of (PAH-PSP-PAH-TiO,), assembly
has changed the degradation pathway of both fabrics. Finally, PCFC
data showed that this new intumescent coating can improve the fire

behavior of polyamide fabric by reducing the pHRR of 26% for best
samples (PAf+ 15 QL). Nevertheless,
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