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Synthesis of diatomaceous earth-based integrated nano-flame
retardant and the flame retardant performance

YIN Lian, TU Bei,ZHOU Keqing
(Faculty of Engineering, China University of Geosciences (Wuhan) , Wuhan 430074, China)

Abstract: In order to improve the fire safety of epoxy resins, diatomaceous earth was covalently modified by
hydrothermal reaction to combine magnesium silicate, and then phytic acid doped polyaniline was grown in situ
by polymerisation reaction to form phytic acid doped polyaniline/magnesium silicate/ diatomaceous earth
integrated nano-flame retardants (DMPN) , which were doped into the epoxy resin (EP) matrix composites to
synthesize EP composites. Subsequently, the dispersion of the nano-flame retardant in the EP matrix and its
effect on the fire retardant and smoke inhibition properties of EP composites were studied. The results show
that DMPN can be uniformly dispersed in EP matrix. When the addition of DMPN is 5 w¢% , the thermal
degradation rate of EP composites decreases and the carbon residue content increases. The peak heat release
rate (pHRR) , total heat release amount (THR) , peak smoke release rate (pSPR) and total smoke release
amount (TSR) of EP/DMPN 5 are reduced by 15.4%, 23.6%, 20.7% and 23. 8%, respectively, compared
to those of pure EP, which exhibites better fire safety. The improved fire safety is mainly attributed to the
synergistic flame-retardant effects of magnesium metal compounds, nitrogen-phosphorus intumescent flame
retardants, and clay mineral flame retardants in the EP matrix. This work provides a new research idea for the
resource utilization of natural minerals.
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Fig.1 Synthesis route of diatomite-based integrated nano
flame retardants (DMPN)
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Table 1 Thermogravimetric data of EP and its composites

Beamxm 100 Tosc Rl ey
(%C 1)

EP 348.7 385.7 1.722 14.0
EP/DIA 5 352.8 387.7 1.538 17.8
EP/DM 5 356.3 383.3 1.015 21.4
EP/DMPN 5 353.8 393.8 1.117 23.4
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B 25 pHRR/ (kW-m~?)  THR/(MJ-m %) pSPR/(m*s™ ) TSR/(m*m ) pCOP/(g's ") pCO,P/(g-s )
EP 1049 80.0 0.560 4491 0.021 4 0.551
EP/DIA 5 977 69.7 0.570 3937 0.021 6 0.519
EP/DM 5 996 69.3 0.550 3983 0.019 5 0.503
EP/DMPN 5 887 61.1 0.444 3423 0.0197 0.446
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