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Preparation of a Chitosan-based Flame Retardant and
ltsApplication in Fireproofing Coating
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( School of Materials Science and Engineering, Shenyang University of Chemical Technology, Shenyang 110142, Liaoning, China )

Abstract: A chitosan-based intumescent flame retardant (PMC) was synthesized by using chitosan (CTS),
pentaerythritol phosphate (PEPA) and diphenyl-methane-diisocyanate (MDI) as raw materials. FTIR, XRD
and TG were used to characterize the structure and thermal stability of PMC. Subseguently, different flame-
retardants were used in preparing fire-retardant epoxy resin (EP) coatings to improve their flame-retardant
properties. Three obtained flame retardant coatings, named EP1, EP2 and EP3, were used as protective
coatings for steel structure. The thermal properties and flame retardancy of the samples were characterized
by TG, limiting oxygen index (LOI), UL-94 and SEM, and the adhesions of the coatings were measured
using adhesion tester. The results showed that the mass fraction of PMC in EP was 10%, the obtained EP3
could meet the standard of UL-94 V-0 rating with a LOI value of 25.5%. The amount of residual carbon of
EP3 increased by 47% compared with that of pure EP coating at 500 ‘C. The adhesion experiment results
showed that the addition of PMC could not affect the bonding strength between the coating and the substrate.
Key words. intumescent flame retardant; waterborne epoxy coating; chitosan; PEPA; bio-based;building
chemicals
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Table 1 Formulation of waterborne epoxy flame retardant
coating composites

e KEESR MR Rk PEPA CTS PMC
EHE/g Ig Ig /g Ig Ig

EPO 60 20 20 — - =

EPL 57 19 20 2 2 —

EP2 57 19 20 — —

EP3 54 18 20 — —
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Fig. 2 XRD patterns of (a) PEPA, (b) CTS and (c) PMC
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Fig. 4 TG curves of different flame retardant coatings
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Table2 TG analysisresults of flame retardant coatings
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Fig. 5 Photographs of chars after LOI test of different
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Fig. 7 SEM images of chars after LOI test of different
flame retardant coatings
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