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Abstract: We had previously reported that lozenge-shaped crystals and microspheres of
poly(p-phenylene pyromelliteimide) were prepared by means of reaction-induced phase
separation of oligomers during solution polymerization. These morphologies could be
controlled on the basis of the miscibility between solvent and oligomers. In this paper, the
morphology control of Kapton was examined by using the phase separation of oligomer during
polymerization. Microspheres of Kapton were obtained in an aromatic solvent at a concentration
of 3.0 wt/vol%. In contrast to this, lath-like crystals and spheres comprised of plate-like crystals
were obtained at a concentration of 0.5 wt/vol%. These products exhibited high crystallinity and
possessed high heat-resistance. Influences of solvent and polymerization temperature on the
morphology were also examined.
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Run Conc. Time temp.® Yield temperature”
No. Solv. (%)  (ho) 9] {%) Morphology ()
1 LPF  1.00 6 280 80.0  Spherical (D=1.05, cv=34.2") 710
2 LPF 0.5 6 280 85.0 Spherical (D=0.55, cv=41.8) 737
3 LPF 025 6 280 80.4 SA ¢, Lozenge-shaped 727
4 LPF  0.15 18 280 84.3 SA, Lozenge-shaped 681
5 TS10 05 6 240 833 Spherical (D=0.83, ¢v=39.2) 685
6 TS10 05 6 280 85.0 SA, Lozenge-shaped 721
7 TS10 0.5 6 330 85.1 SA, Lozenge-shaped 721

“ Polymerizations were carried out at 330°C. ° Temperature at which PPDA was added after PMDA is
completely dissolved. © measured on TGA with a scanning rate of 20°C-min” in nitrogen. ID is the
average diameter (um) and cv is the coefficient of variation (%) of the microspheres. ¢ SA stands for the
star-like aggregates of needle crystals.
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Fig.4 TEM and electron diffraction pattern
of a PI(PMDA/PPDA) lozenge-shaped

crystal.
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PI(PMDA/PPDA) lozenge-shaped crystal.

Table 2 Results of polymerization

Conc. T Yield Average Tw¢

Polymer code Solv. (%) (C) (%) Morphology diameter “(um)  (C)

TSI0O 3.0 280 999 spherical, SP“ 0.56 648

PI(PMDA/DPE) TS10 1.0 280 920 SP, lath-like 1.24 650

TS1I0 05 280 73.0 SP, lath-like 1.32 645

TS10 025 280 32.0 SP, plate-like, lath-like 1.99 634

TS10 0.5 240  81.3  SP, spherical, plate-like 0.79 651
] LPF 1.0 280  98.7 ___spherical, plate-like 063 ... 639 .

TS10 3.0 280 885 spherical, SP 0.97 678

PI(BPDA/PPDA) TSI0 05 280 692 SP, spherical 0.83 619

TS10 05 240 857 spherical 0.60 627

TS10 05 330 420 Sp 1.46 677
oo DPS 10 280 979 plaedike __ — 663
PYBTDA/PPDA) TS10 05 280 895 _ SPspherical 069 . 670
PIODPA/PPDA) TS0 05 280 421 T = I 633 .

PI(BPDA/DPE) TSI0 0.5 280 978 spherical, plate-like 0.23 641

“ Polymerizations were carried out for 6 hours. ° Diameter of spherical products and SP. © Measured on

TGA at the rate of 20Cmin™ in nitrogen. ¢ Spheres comprised of plate-like crystals.
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Fig.6 SEMs of (a) lath-like crystals and (b) microspheres of
PI(PMDA/DPE), (c¢) SP and (d) microspheres of PI(BPDA/
PPDA), and microspheres of (¢) PI(BTDA/PPDA) and (f)
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Fig.7 X-ray powder pattemm of (a)
PI(PMDA/DPE), (b) PI(BPDA

/PPDA), (¢) PI(BTDA/PPDA), (d)
PI(ODPA/PPDA) and (e) PI(BPDA
/DPE).
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