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 Abstract: Developing novel intumescent flame-retardant 

coatings for textile structure-reinforced composites 
remains the thirst of research in the area of fire safety and 
structural materials.[1] Intumescent coatings are designed 
to swell and form a protective char layer when exposed to 
fire, thereby insulating the underlying substrate and 
delaying the spread of flames[2]. This study explores the 
development and application of innovative intumescent 
formulations using phytic acid, guanidine hydrochloride, 
and cellulose microcrystalline powder to textile structure-
reinforced composites. Through a combination of 
experimental characterization techniques and 
performance testing, including cone calorimetry, vertical 
burning tests, and thermal analysis, the efficacy of these 
coatings in enhancing fire resistance and preventing 
ignition is systematically evaluated.[3] Furthermore, the 
mechanical properties and durability of the coated 
composites are assessed to ensure the compatibility for 
structural applications. The findings of this research 
contribute to the development of advanced fire-retardant 
solutions for textile structure-reinforced composites, with 
potential applications in diverse industries such as 
construction, aerospace, and transportation, where fire 
safety and structural integrity are of paramount concerns.
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Fig:  Vacuum-assisted resin infusion technique  
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