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Preparation and Properties of Phosphorus Modified Phenolic Resin
Zhao Zongqian, Xu Guilong, Li Wei, Liang Yun, Hu Jian
(State Key Lab of Pulp and Paper Engineering, South China University of Technology, Guanghzou 510640, China)

Abstract : Phosphorus-containing monomer 9,10-dihydro-9-oxo-10-phosphaphenanthrene-10-methylol-10-oxide(ODOPM)
was synthesized with 9,10-dihydro-9-0x0-10-phosphaphénanthrene-10-oxide (DOPO) and paraformaldehyde and then uesd to
prepare phosphorus-containing phenolic resin. The reaction degree of DOPO was characterized by differential scanning calorimetry
(DSC) test. The structure of the ODOPM was characterized by Fourier transform infrared spectroscopy (FTIR). The thermal behavior
of modified phenolic resin was measured by thermogravimetric analysis(TG) and the flame retardancy of resin system was measured
by limiting oxygen index (LOI) and UL-94 test. The micro-morphology of the char residue after combustion of resin was observed
by scanning electron microscope (SEM). The strength property of resin spline was tested by universal testing machine. The results
show that the target product ODOPM is prepared. The flame retardancy and content of residual char of the phenolic resin increase
when the content of phosphorus-containing monomer ODOPM increases. The phenolic resin acts as a flame retardant through the
condensed-phase flame retardant mechanism. When the content of ODOPM is 15%, LOI of the resin is 32.4%, pass the V-0 level of
the UL—94 test, and also maintain good strength performances.

Keywords : phosphorus modified phenolic resin ; flame retardant ; mechanical property ; micromorphology
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