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Abstract: A phosphorus-amine ionic liquid, 1-(3-amino-3-oxopropyl)-3-propyl-imidazolium phosphate (IL)
was prepared by quaternization reaction and ion exchange method using acrylamide, imidazole,
1-bromopropane, and sodium hypophosphite as raw materials, characterized via FTIR, 'HNMR and HRMS,
and then used as curing agent to obtain epoxy resin (EP) composites. The effect of IL mass fraction on the
properties of EP composites was analyzed through SEM characterization, tensile strength, impact strength
tests, limiting oxygen index, horizontal/vertical burning, thermal analysis and conical calorimetry
experiments. The results showed that the addition of IL improved the mechanical properties of EP
composites. When the mass fraction of IL was 6.4%, the impact strength of the prepared EP composites
(EP-2) increased by 46.16% compared with that of pure EP (EP-0). Meanwhile, the addition of IL
broadened the decomposition temperature range of EP composites, increased the residual carbon content,
and significantly reduced the maximum heat release rate (PHRR) and total heat release (THR). When the
mass fraction of IL was 8.4%, the PHRR of the prepared EP composites (EP-3) was 664.95 kW/m?* a
decrease of 27.86% compared with that of EP-0 (921.72 kW/m?), while THR decreased from 119.27 kJ/m?
of EP-0 to 86.39 kJ/m’, a decrease of 27.57%. The ultimate oxygen index reached 30.6%, and the
horizontal/vertical combustion level reached V-0 level.
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Fig. 1 Schematic diagram of EP composites
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Table 1 Material ratio of flame-retardant EP composites
FEih E-51/g DDM/g  Fkel/g 1333 DR KRR f
Biit/g i EU%
EP-0 50.00 12.64 5.00 0 0
EP-1  50.00 11.44 5.00 3.00 4.3
EP-2  50.00 10.84 5.00 4.50 6.4
EP-3  50.00 10.24 5.00 6.00 8.4
EP-4 12.50 0 1.25 7.90 36.5
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Fig. 2 FTIR spectra of 1333 imidazole bromide and 1333
imidazole hypophosphite
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Fig. 3 FTIR spectra of EP-4 composites before and after
curing
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Fig. 6 Tensile strength and impact strength of EP composites
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Fig. 7 Cross-section SEM images of EP composites
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