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ABSTRACT Novel intumescent flame retarding polypropylene based composites were synthesized
with silica-gel microencapsulated ammonium polyphosphate (OS-MCAPP) and tris (2-hydrooxyethyl) iso-
cyanurate (THEIC) as intumescent flame retardants, while porous nickel phosphate (VSB-1) or nickel
phosphate nanotubes (NiPO-NT) as synergist agent. Results show that with the addition of 4.0% VSB-1
or 3.0% NiPO-NT (in mass fraction), the composites show the optimal LOI value of 34.2, while the peak
heat release rate reduced respectively by 40.7% and 38.1% in comparison with that of the composite
without synergist. Moreover, these two composites show better thermal stability at 700°C with residue

mass of 207% and 239%, respectively, higher than that of the composite without synergist.
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Table 1 Formulations of the PP/IFR/synergist composites (mass fractiom, %)

Sample PP OS-MCAPP THEIC VSB-1 NiPO-NT
PPO 100
PP1 70 22.5 7.5
PP2 70 21.75 7.25 1.0
PP3 70 21 7 2.0
PP4 70 20.25 6.75 3.0
PP5 70 19.5 6.5 4.0
PP6 70 18.75 6.25 5.0
PP7 70 21.75 7.25 1.0
PP8 70 21 7 2.0
PP9 70 20.25 6.75 3.0
PP10 70 19.5 6.5 4.0
PP11 70 18.75 6.25 5.0
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Fig.1 Effect of the content of synergists on the LOI of

novel PP/IFR composites (x% synergists and 30-
x% IFR)
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Table 2 Element content (atomic fraction, %) of char residue determined

Sample Cls P2p Nls Ols Ni2p
PP1 78.92 4.21 2.12 14.75
PP5 55.9 8.89 4.69 29.76 0.75
PP9 63.36 8.04 3.88 24.0 0.72
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