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Elucidation of relationships between cyclic oligomer structures and
thermal/mechanical properties of networked polymers made from them
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The aim of this research project is to reveal relationships between cyclic
oligomer structures and thermal/mechanical properties of networked polymers made from them. Adding
glycidyl ether of p-tert-butylcalix[8]arene to benzoxazine resin dramatically improved the glass
transition temperature and the thermal degradation temperature. Moreover, among the thermosetting
resins made from p-tert-butylcalix[n]arenes (n = 4, 6, 8) and bisoxazoline, the highest physical
thermal stability was shown when the cyclic 6-mer was used.
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Table 1. p-tert- [8] 1
VYF-a= 1Fa= 1UFa= UFa= 1Fa= 1Pd= 1Pd=
0/100®  10/90% 20/809 33/67®  50/50% 0/100? 20/80?
Tg( ) 171 189 208 237 284 210 255
5% Tas () 286 301 326 323 344 373 355
(%) 48 48 49 45 38 52 51
(ppmv ) 55 49 53 55 58 44 46
(MPa m*?) 0.93 0.79 0.61 0.54 -5 091 0.68
(MPa) 134 147 126 96 -5 216 146
(GPa) 51 48 45 41 -D) 3.6 33
@ 1 GHz 3.6 3.6 3.6 3.2 29 3.6 3.3
@ 1 GHz 0.013 0.012 0.011 0.009 0.009 0.012 0.010
dmol/mol% of epoxy/oxazine functionalities. b) not measured.
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