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Combustion Behavior of Phenolic Foam Modified by PEPA/Glass Fiber

XU Lili, HUANG Pulin, WAN Mengqiu, YIN Xiang, WU Meng, QIU Kuangyu
Key Laboratory of Green Chemical Process (Wuhan Institute of Technology ), Ministry of Education, Wuhan 430205, China

Abstract: Flame-retarded phenolic foams (PF) were prepared by adding pentaerythritol phosphate (PEPA)
and glass fiber as modifiers. The combustion behaviors of the phenolic foams were investigated by
thermogravimetric analyzer (TGA ), limiting oxygen index (LOIL), and cone calorimeter. The results of LOI and
TGA showed that flame retardancy of the phenolic foams significantly increased. The LOI of modified phenolic
foams increased by 38% after adding mass fraction of 3 % PEPA, while that increased by 26% after adding
mass fraction of 3% PEPA and 1% glass fiber. The initial decomposition temperature and carbon residue
quantity of modified phenolic foams also increased. The heat release rate of modified with PEPA and PEPA-glass
fiber composites foams significantly reduced by 47% and 36% , and the total heat release reduced by 50%. The
mass loss rate, degree of combustion, effective heat of combustion, smoke release rate and possibility of fire
risk of PEPA modified phenolic foams and PEPA-glass fiber composite modified phenolic foams significantly
reduced. At the same time, PEPA and glass fiber modification can significantly reduce the mass loss rate of the
phenolic foams. Moreover, the decrease of effective combustion heat and the smoke release rate can effectively
suppress the generation of flue gas, and reduce the risk of fire.
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