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Abstract  Poly(4,4-oxydiphenylene pyromelliteimide) (Kapton) was prepared by using phase
separation of oligomers during polymerization of pyromellitic dianhydride (PMDA) and
4,4’-oxydianiline (ODA) at 280°C and 0.5 % in poor solvent. Lath-like crystals and particles
composed of plate-like crystals were obtained with high molecular weight and high yield. From
MALDI-TOF MS analysis of the oligomer dissolved in solution, it was suggested that PMDA or ODA
terminated oligomers were precipitated and formed oligomer crystals at the early stage of
polymerization. ~Although the stoichiometry between oligomer end groups was out of balance in the
crystals, the polymerization between the oligomers in the crystals proceeded with the elimination of
ODA or PMDA and the molecular weight increased with time. The eliminated ODA or PMDA
moved to the solution phase from the crystals and the stoichiometry was gradually adjusted in the
solution leading to the precipitation of oligomers. Therefore, the high molecular weight polyamide was
prepared as the crystals with high yield.
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Fig. 3 Plots of (a) yields, degree of imidization and (b) inherent viscosity of Kapton as a
function of polymerization time.
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Table Structural assignments of the peaks displayed in Fig.4.

Structure Measured Calculated
) C(lajc(b{;,@_ 600.84 601.57
G{%ﬁdm’@@” 638.78 639.68
00«/@({)—%} 656.86 657.70
v e vate AR A 676.83 677.78
O ‘Q‘"‘ﬁ;“’g‘ A 744.96 745.76
0
e MOO’M{Q 870.86 871.78
“ - WQGM@Q 908.83 909.88
-8,
Q} m O f;C( {Q 926.93 927.90
OO At OOy P 980.80 981.90
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Fig. 6 Schematic drawing of the mechanism of solid-liquid phase-transfer
polymerization by reaction-induced crystallization.
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