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ABSTRACT 

 
Polycyclotrimerization of cyanate esters of bisphenols (CEB) is a high temperature process, which is usually catalyzed 

by acetylacetonates of such metalls as Cu, Fe, Zn, Co, Pb and others [1]. As a result polycyanurate network (PCN) 

consisting of sim-triazine cycles in the network junctions connecting by short residues of bisphenols is formed. The 

proces is usually carried out by step-by-step method: heating of the reactive system from about 120-150 
o
C to around 

250-300 
o
C with holding at some temperature shelves for several hours [2]. This way is obligatory because on eash step 

the PCN of certain crosslink density is formed and in order to proceed with further increasing conversion of the cyanate 

groups of growing PCN the temperature has to be increased higher than the glass transition temperature of the network 

formed on the step. This will lead to relaxation of the network skeleton and the cyanate groups belonging to the network 

will have a chance to meet each other and to react. By this way the conversion of cyanate groups and crosslink density 

of the networks are increased from previous step to the next step. In this work we have developed first the continuous 

method of CEB polycyclotrimerization. It is carried out without any catalysts by heating of initial cyanate monomer 

from 120 
o
C to 320 

o
C with a heting rate of 0,5-1,0 

o
C/min. This method is faster and simpler compared to the 

conventional ones. Secondly, at synthesis of PCNs in the presence of reactive (oligo( -caprolactone [3]) or inert 

(dimethyl phthalate, dibutylphthalate) porogens, as precursors for porous polycyanurates, it has been found that the 

porogens accelerate the CEB curing process. Thirdly, at synthesis of PCN-based nanocomposites with different 

inorganic nanofillers the catalytic effect of the fillers on polycyclotrimerization of CEB has been found independently 

on the filler nature. Study of the process by DSC technique has shown that in the presence of the porogens or nanofillers 

the exothermic peak moved to the region of lower temperatures, the activation energy reduced. This effect was observed 

for organically modified montmorillonite [4], carbon nanotubes [5], functionalized polyhedral oligomeric 

silsesquioxanes. One can suppose that the catalytic effect is provided by functional groups of porogens or those on a 

surface of nanofillers.   
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