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Polycondensation of salt monomers mPME
from aliphatic diamines and PME

Rapid synthesis of polyimides by microwave-assisted
polycondensation of salt monomers derived from pyromellitic acid
and aliphatic diamines
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Fig.1 Rate of polycondensation of 12PMA(M) and 12PME([])
(monomer: 1g, solvent: DMI 1 mL)
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Fig.2 Monomer concentration dependence for

polycondensation of 12PMA(H) and 12PME((]J)
(solvent: DMI, monomer: 1g, reaction time: 2min)
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Table 1 Solvent effect on polycondensation* of salt monomers

12PMA and 12PME

solvent M,,, of polymer®(dL/g)
type b.p. (°C) £ from 12PMA from 12PME
DMI 225 0.68 0.86
NMP 202 32 0.51 0.59¢
CHP  154(7Torr) 0.85 0.74¢
Suifolane 287 43 0.92 0.72¢
m-Cresol 202 12 -4 A®

(a) Polycondensation was carried out with 1 g of monomer and 2 mL of solvent under
microwave irradiation for 2 min. (b) Inherent viscosity was measwred at a concenira-
tion of 0.5 g/dL in conc.sulfuric acid at 30°C. (c) In this case fractional gelation
occurred, so the inherent viscosity was measured after filtering the solution. (d) No
reaction occurred. (e) The reaction mixture reacted a little, and the yield of the prod-

uct was about 10% after washing with methanol.
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Table 2 Polycondensation of various salt monomers*

salt monomer polymer
mP m.p.°(°C) Ny (dL/R) Tm® (°C)
from PMA from PME from PMA from PME from PMA
6 242 204 0.51 1.44 447
7 232 210 0.82 1.49° 345
8 272 180 0.71 1.61¢ 379
9 258 183 0.70 1.32 310
10 224 179 0.73 0.98 337
11 226 178 0.67 1.14 297
12 234 173 0.68 0.86 300

(a) Polycondensation was carried out with 1 g of salt monomer and 2 mL of DMI
under microwave irradiation for 2 min. (b) m is the number of methylene unit. (c)
Determined by DTA at a heating rate of 10 °C/min” (d) Inherent viscosity was mea-
sured at a concentration of 0.5 g/dL in conc.sulfuric acid at 30°C. (e) In this case
fractional microgelation occurred, so the inherent viscosity was measured after filter-

ing the solution.
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