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Abstract : Based on the reaction of phenolic resin, a bisphenol A formaldehyde resin with 9, 10-dihydro-9-oxa-10-phospha-
phenanthrene-10-oxide group as the side group (PDBA) was synthesized from diphosphaphenanthrene propyl bisphenol A (DDBA)
and formaldehyde. The structure of the product PDBA was identified by Fourier transform infrared spectrometer, nuclear magnetic
resonance hydrogen spectrometer, and gel permeation chromatography. Then PDBA and DDBA were used as reactive additives for
flame retardant modification of epoxy resin (EP). The flame retardant properties and thermal properties of flame retardant EP were
analyzed by limiting oxygen index meter, vertical combustion test chamber, cone calorimeter, thermogravimetric analyzer, and dif-
ferential scanning calorimeter. The results show that, compared with DDBA, PDBA with higher aggregation of DOPO group can en-
dow EP with better flame retardanct performance and thermal properties. With only 3wt% PDBA loading, the UL94 vertical combus-
tion grade of EP/PDBA reaches V-0 rating with a LOI value of 32.8%, and compared with pure EP, the peak heat release rate and
glass transition temperature of EP/PDBA decrease by 25.2% and 1°C respectively. These results indicate that the higher aggregation
of phosphaphenanthrene groups in PDBA brings higher flame-retardant efficiency to EP.

Keywords : phosphaphenanthrene ; aggregation flame retardant effect ; epoxy resin
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