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Properties of Phenolic Foam Modified by Pentaerythritol Phosphate /Urea
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Abstract: A series of pentaerythritol phosphate/urea modified phenolic foams (PEPA/UMPF) were prepared

with phenol and formaldehyde as raw materials, urea and pentaerythritol phosphate (PEPA) as modifiers. The

structure and properties of foams were tested and characterized by thermogravimetric analysis, limiting oxygen

index (LOI) , scanning electron microscope and universal testing machine. The results show that the thermal

stability and flame retardance of PEPA/UMPF increase significantly. The LOI of phenolic foam increases by

14% after only adding 1% of PEPA and urea. The compression strength and impact strength of phenolic foam

with 5% of PEPA and urea increase by 0.09MPa and 0.53 k] -m™, respectively. Moreover, the chalking rate and

water absorption of modified foams decrease, and the pore structures are dense and uniform.
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Fig. 1 TGA curves of pure PF and modified PFs
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Tab. 1 TGA analysis of pure PF and modified PFs

sample Ts. | C char yield / %
PF 193.2 46.35
PF-1 206.4 48.19
PF-2 209.3 50.44
PF-3 212.3 52.38
PF-4 227.9 54.95
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Tab.2 Mechanical performance comparison of PFs before

and after modification

compressive strength /  impact strength /

sample

MPa (kJ-m™)
PF 0.186 0.825
PF-1 0.235 1.123
PF-2 0.248 1.214
PF-3 0.267 1336
PF-4 0.276 1.355
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Fig. 3 Chalking rate and water absorption of pure PF and
modified PFs
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