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Introduction

Cyanate ester resin (CE) has drawn much attention as one 
of the high-performance thermoset polymers. Cyanate 
esters undergo self-cyclotrimerization to form a three-
dimensional network structure of polycyanurate contain-
ing triazine ring groups [1–3]. Polycyanurate possesses 
several superior properties including high heat resistance, 
low moisture absorption, low dielectric constant, and low 
shrinkage. To widen its applications, it is necessary to 
overcome its disadvantages and produce modified CE with 
good comprehensive properties, especially improved brit-
tleness and reduced cost.

For the improvement of brittleness, rubber is a good 
modifier, which was investigated by Liu [4]. Thermoplas-
tic with high glass transition temperature (Tg) is appropri-
ate to improve impact strength and fracture toughness of 
CE [5]. Cyanate ester resin (CE) has also been modified by 
poly(ether imide) (PEI) [6–8], poly(ether sulfone) (PES) 
[9–11] and poly(ether ketone) (PEK) [12, 13]. Some ther-
moset resins such as epoxies and bismaleimides are effec-
tive to improve CE properties. Wang et al. have studied the 
properties of CE/epoxy (EP) and they found it was tougher 
than CE [14]. Bismaleimide/CE hybrid polymer networks 
are characterized with good thermal, mechanical and die-
lectric properties [15–17]. On top of that, Zhou et al. has 
synthesized a number of epoxidized polysiloxane (HBP-
SiEP) to modify CE [18]. By blending glycidyl polyhedral 
oligomeric silsesquioxane (G-POSS) and phenol-A cyanate 
ester (CE), using triethylamine as the curing agent, the 
modified CE was very tough [19].

Abstract To obtain modified cyanate ester (CE) with good 
comprehensive properties and low cost, a novel phenolic 
resin containing diphenyl oxide (MPF) with high molecu-
lar weight was synthesized from diphenyl ether, formalde-
hyde, methanol and phenol by a two-step process which 
differed from polyphenylene oxide (PPO) in structure. The 
curing reaction and properties of the modified 2,2-bis(4-
cyanatophenyl) propane (bisphenol-A-based cyanate ester, 
BADCy) by MPF were investigated. It was found that the 
curing temperature of the modified CE was lower than that 
of the unmodified CE. When the ratio of MPF and BADCy 
was 3:7, the cured resin exhibited low dielectric constant 
(3.00), low dielectric loss (0.0062) and high impact strength 
(12.5 kJ/m2), and its Td5% was 371 °C, being superior to
CE in the comprehensive properties. When the content of 
MPF was above 30 %, MPF/BADCy had poor compre-
hensive properties. In order to improve MPF/BADCy with 
high content of MPF, epoxy resin (E51) was added. When 
the ratio of MPF, BADCy and E51 was 50:50:67, the cured 
resin exhibited low dielectric constant (2.96), dielectric loss 
(0.0078) and high impact strength (11.84 kJ/m2), and its 
Td5% was 365 °C. Small content of MPF or the combina-
tion of E51 and MPF were good for BADCy to improve its 
comprehensive properties.
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