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Microwave synthesis and application of soft film flame
retardant dust suppressant for coal

CHEN Gong, LAI Shuili”, LI Chenhui, YANG Xin
(Shaanxi Key Laboratory of Chemical Additives for Industry, Shaanxi University of Science & Technology, Xi'an
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Abstract: Under the microwave, a kind of polymer flame retardant dust suppressant was synthesized by
using epoxy resin (E-51), butyl acrylate (BA), methacrylic acid (MAA), styrene (St), phytic acid as raw
materials, K;S,03 and NaHSO; as initiator, alkyl phenol ether sulfosuccinate (MS-1) and
octylphenolpolyoxyethylene ether (OP-10) as emulsifier. FTIR, SEM and TGA were used to characterize
the product structure and test its application performance. The results showed that under the conditions of
M(BA) : m(St) = 2 : 1, initiator dosage 0.6% (based on the total mass of monomers, the same below),
emulsifier dosage 6%, M(MS-1) : m(OP-10) = 2 : 3, E-51 dosage 6%, phytic acid dosage 2%, microwave
power 100 W, microwave irradiation time 90 min, the synthesized emulsion was stable with a uniform
particle size distribution, and the film formation was soft. The pulverized coal sprayed with the flame
retardant dust suppressant exhibited better properties than that sprayed with water. The water loss rate, wind
erosion loss rate, oscillation loss rate, and mass concentration of CO decreased by 47.7%, 96.6%, 96.0%,
and 67.5%, respectively.
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Fig. 1 Effect of initiator dosage on the monomer conversion rate
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Fig. 3 Effect of epoxy resin dosage on the viscosity (a)
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Fig. 9 Relationship between water loss rate and time of
pulverized coal
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Fig. 10 Relationship between pulverized coal loss rate and
wind blowing time
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