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Structures and Properties of CE /POSS-MPS Composites with Low Dielectric Constant

Jiao Jian, Zhao Lizhen, Wang Lei, Cao Jing, Xia Yu
(Department of Applied Chemistry, School of Science, Northwestern Polytechnical University, Xi” an 710129, China)

Abstract : A novel hybrid functional nanoparticle (denoted POSS-MPS) was synthesized by the reaction of aminofunctionalized
mesoporous silica (AP-MPS) with a wormhole framework structure and glycidyl polyhedral oligomeric silsesquioxane (G-POSS),
and then cyanate ester resin (CE)/POSS-MPS composites were prepared. The structure of POSS-MPS was verified by FTIR, XPS
and N, adsorption-desorption, the mechanical, dielectric and thermal properties of CE / MPS and CE / POSS-MPS composites
were compared. The results show that the introduction of POSS indicates a successful post-grafting reaction of —NH, groups onto
MPS, partly envelops the pores of MPS and provides more reactive groups. Compared with the pure CE, the two composites exhibit
enhancement in mechanical properties and glass transition temperature (7,), have lower dielectric constant (k) and dielectric loss
(tano). Although the bending strength and modulus of the CE / POSS-MPS composite are slightly lower than those of the CE / MPS
composite in general, its impact strength has more obvious improvement. Moreover, under the high filler content, compared with
the CE/MPS, the « and tand of the CE / POSS-MPS composite are lower and 7, is higher, and their value is 2.78,0.0079 and 251°C
respectively when POSS-MPS content is 4 phr. With adding POSS-MPS, the composites exhibit ductile fracture, and the thermal
degradation is effectively inhibited in the higher temperature region.

Keywords : cyanate ester ; mesoporous silica ; polyhedral oligomeric silsesquioxanes ; dielectric property ; mechanical

property ; thermal property
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