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2 wt%. The Tg of nanocomposite was 8.3 °C higher than 
that of the pure epoxy resin. The Tg and storage modulus 
decreased with the further increasing of G-POSS content.
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Introduction

Epoxy resins have been widely used as adhesives, coatings, 
laminates, casting materials, and a matrix resin for com-
posites due to their excellent mechanical properties, low 
price, good adhesion and chemical stability [1]. To achieve 
well-balanced ultimate properties, uncured epoxy resins 
must be converted into a crosslinked macromolecule under 
optimal curing and processing conditions [2]. All the com-
mercialized curing agents of epoxy resins can be divided 
into three basic categories: amine type (especially aromatic 
and aliphatic amines), anhydride type and polymeric type 
(polyamide, polyurethane and phenol resin, etc.,) [3, 4]. 
However, these conventional curing agents have some dis-
advantages, especially the amine type, which will signifi-
cantly decrease the thermal properties of the materials. The 
pure epoxy-opening polymer has many advantages as high 
toughness, etc. To obtain pure polymer of the epoxy resin, 
the cationic ring-opening polymerization is an available 
method, and resulting polymeric materials exhibit excel-
lent adhesion, abrasion resistance, chemical resistance and 
lower shrinkage. Therefore, it has been regarded as a new 
method to obtain high-performance materials.

Diaromatic iodonium salt is a kind of highly efficient 
cationic photoinitiator, which was first reported by Criv-
ello and Lam [5]. After that the cationic polymerization 

Abstract Glycidyloxypropyl-polyhedral oligomeric 
silsesquioxanes (G-POSS) were prepared from 3-glyci-
dyloxypropyl-trimethoxysilane (GTMS) by hydrolytic 
condensation. The hybrid cationic thermal polymerization 
of G-POSS with bisphenol A epoxy resin (E-51) using 
diphenyliodonium fluoride borate (DPI·BF4) as a cationic
initiator and benzoyl peroxide (BPO) as a co-initiator was 
investigated by DSC and FTIR. The structure of G-POSS 
was characterized by liquid chromatography–mass spec-
trometry (LC/MSD), FTIR and NMR. The effect of BPO 
content on reaction system, the distribution of G-POSS in 
the curing system, curing reaction activation energy Ea and 
dynamic mechanical properties of the E51/G-POSS nano-
composites were characterized. The results showed that 
octa(3-glycidyloxypropyl)-POSS (G-POSS) had been syn-
thesized and displayed uniform dispersion in E51/G-POSS 
curing system. The DPI·BF4, which was capable to initiate
the thermal ring-opening curing of epoxy resin, showed 
an initial curing temperature of epoxy resin decreased by 
54.7 °C when the added amount of BPO was 2 wt%. The 
reaction process was well accorded with Kissinger’s kinet-
ics model, and the average curing reaction activation energy 
Ea was increased as the content of G-POSS increased. The 
Tg and storage modulus of the E-51/G-POSS nanocompos-
ites reached its optimum when the content of G-POSS was 
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