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Preparation and thermal properties of a functionalized
polyhedral oligomeric sitsesquioxane and its methyl
polysiloxane hybrid materials

LIU XingHua' ZHAO XiaoJuan'®  YAN Xue® ZUO XiaoBiao> HUANG Wei'

(1. Laboratory of Advanced Polymeric Materials, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190;
2. National Key Laboratory of Advanced Functional Composite Materials, Aerospace Research Institute of Material & Processing Technology,

Beijing 100076, China)

Abstract: A novel polyhedral oligomeric silsesquioxane (POSS) cross-linker V2—POSS has been synthesized by
hydrosilylation of octavinyl-POSS and a hydrogen terminated siloxane (H2) and incorporated into methyl polysilox-
ane resins in different ratios by thermal curing technology. The thermal properties, thermal degradation kinetics and
pyrolysis behavior of the POSS hybrid methyl polysiloxane were investigated by TGA, TGA-IR, and PyGC - MS.
The experimental results showed that V2—POSS could be homogeneously dispersed in the methyl polysiloxane ma-
trix. The thermal properties of methyl polysiloxane were significantly improved by addition of V2—-POSS. The 5%
weight loss temperature of methyl polysiloxane with 10% V2-POSS increased to 469.4 C in N,, 27.2 °C higher
than the corresponding value for the pure methyl polysiloxane resin. The thermal decomposition activation energy of
the POSS hybrid methyl polysiloxane increased to 251 kJ/mol compared to a value of 88 kJ/mol for the pure methyl
polysiloxane resin when the weight loss ratio was 15% . The thermal degradation mechanism of the methyl polysilox-
ane includes main chain scission, end-initiated unzipping, rearrangement of silicon-containing groups, formation of
hydrocarbons and escape of small molecules.

Key words: polyhedral oligomeric silsesquioxane ( POSS) ; polysiloxane; thermal properties; synthesis
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