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Preparation and application of organophosphorus modified waterborne
polyurethane flame retardant dust suppressant
GAO Kai, LAI Shui-li* , HU Wen, ZHAO Mei-han, WANG Rui-qi
(Key Laboratory of Light Chemical Additives for China National Light Industry,
Shaanxi University of Science and Technology, Xi’an 710021, China)

Abstract: DOPO-THPO, a novel phosphorus-containing compound, is successfully synthesized through Atherton-
Todd reaction between 9, 10-dihydro-9-oxax-10-phosphorus-10-oxide ( DOPO) and tris-( hydroxymethyl ) phosphine
oxide (THPO).An organophosphorus modified waterborne polyurethane ( DT-WPU) flame retardant-dust suppressor is
successfully prepared via prepolymer dispersion method using polycaprolactone diol ( PCL-1000) and isophorone
diisocyanate (IPDI) as main raw materials, 2, 2-dimethylolpropionic acid (DMPA) as hydrophilic chain extender and
DOPO-THPO as small molecule chain extender.The products are characterized by means of FT-IR,'H-NMR,XRD, TG
and SEM, and its flame retardancy,thermal stability and wind erosion resistance are tested.The results indicate that coal
powder (lignite) sprayed with DT-WPU flame retardant-dust suppressor can form a firm film on its surface after drying,
making coal particles closely bond together,which can effectively prevent coal dust pollution.The concentration of CO in
coal samples sprayed with 5% DT-WPU decreases by 38.3%, the wind erosion rate decreases by 90.7%, and the
temperature increases by 40. 1°C when the weight loss reaches 50%.
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