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Figure 1 Reaction process of preparation of OPS from phenyltrichlorosilane
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Functionalized Octaphenylsilsesquioxanes and Their
Applications in Polymer Nanocomposites

WANG Zhan-bin"?, Leng Shi-wei', FAN Jin-juan’, WANG Zhong-gang' "
(1 Department of Polymer Science and Materials, Schoolof Chemical Engineering, Dalian University
of Technology, Dalian 116024; 2 Beijing Institute of Aeronautical Materials, F ailure Analysis Center
of AVIC, Beijing 100095, China)

Abstract; Poly hedral oligomeric silsesquioxane (POSS) is a category of organosilicon compounds
with peculiar nanostructure, which has a well-defined cage-like inorganic silica-like core surrounded by
various organic groups. The inorganic core provides it with high hardness, while the organic groups
endow it with good compatibility with the polymer matrix. In recent years, octaphenylsilsesquioxane
(OPS) received much attention owing to its excellent thermal stability and diverse functionalization
methods because of the presence of aromatic phenyl groups. In this paper, the synthesis and properties
of polyhedral oligomeric silsesquioxane are described, with the emphasis on the progress of
functionalized octaphenylsilsesquioxanes, including octanitro-, octaamino-, octaacetyl, polybromo-,
poly hydroxy-, polyisocyanate-, polycarboxyl-, polychlorocarbonyl, polymethacrylate-OPS as well as
the preparations of polyimide, polyurethane, polymethyl methacrylate and epoxy resin hypercrosslinked
nanocomposites employing the OPS-based macromonomers as crosslinkers. The trends for developing
new functionalized OPS compounds and their potential applications in aeronautics and astronautics,
flame-retardant and functional micro/ mesoporous materials fields are also introduced.

Key words: Silsesquioxane; Octaphenylsilsesquioxane; Functionalization; Poly mer nanocomposites



