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Preparation and Properties of POSS Modified Phthalonitrile
Liu Wenbo, Kong Guogiang, Yu Qiubing, Wang Kang, Xu Guofen, Yuan Wenjie , Wang Xinyu, Shao Meng, An Zhenhe
(Shandong Nonmetallic Materials Institute,Jinan 250031, China)

Abstract : To investigate the effect of polyhedral oligomeric sesquioxane (POSS) with different structure on the comprehen-
sive properties of phthalonitrile (PN) resin, PN resin was used as the matrix, and five types of POSS were added, namely trisilol
phenyl POSS, aminopropyl isobutyl POSS, glycidyl isobutyl POSS, trisilol isobutyl POSS, and epoxy cyclohexyl isobutyl POSS.
Modified PN casting specimens were prepared using solution blending method, and PN/quartz cloth composites were prepared.
Various experiments were conducted, including thermogravimetric analysis, dynamic thermomechanical analysis, transmittance
testing, and dielectric performance testing, to investigate the effects of different structures of POSS on the thermal stability of PN
casting specimens, transmittance and dielectric performances of PN composites. The results show that the introduction of POSS
improves the heat resistance and thermal decomposition initial temperature of PN resin. At the same time, the introduction of POSS
increases the glass transition temperature of PN resin and the available temperature range of the material, and can also improve the
transmission performance of PN composite in the 12—18 GHz and 26.5-40 GHz bands. Except epoxy cyclohexyl isobutyl POSS
increases the dielectric loss of PN composite, the other four POSS has little effects on the dielectric performancess of the composite.
A comprehensive analysis of the five modified samples shows that the PN resin and composite modified with trisilol isobutyl POSS
has the best comprehensive performance. The average transmittance of this modified composite can reach 74.21% at a frequency of
12—18 GHz, and 76.55% at a frequency of 26.5-40 GHz. The glass transition temperature can reach 378.5 °C, and the thermal
decomposition initial temperature in a nitrogen environment can reach 515.1 °C, the dielectric performances have little change
compared with those of unmodified composite. It is an excellent high-temperature resistant and wave-transparent material.
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