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The present work analyzed the fire protection performances, char formation, heat release characteristics as well as the adhesion strength of the thin film intumescent fire protective coatings that incorporates the eggshell (ES) waste as a renewable flame retardant nano bio-filler. The fire performances of the coatings were evaluated using Bunsen burner and cone calorimeter. The fire behaviors of the samples in condensed phase were conducted in accordance with the BS 476: Part 6-Fire propagation. On exposure, the samples B, C and D had been certified to be Class 0 due to their fire propagation indexes were less than 12. Samples B and D reinforced with 3.30 wt.% and 2.75 wt.% of ES nano bio-filler, respectively showed a significant reduction in total heat rate, promoting thicker and more uniform char layer. Additionally, formulation B had exhibited the highest adhesion strength of 3.25 MPa by using the pull-off adhesion tester, which indicated the effectiveness of interface adhesion on the substrate. As a result, ES nano bio-filler composition has shown to be efficient in fire protective performance and bonding strength of the intumescent coatings. 
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