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Abstract : Aromatic polypyromellitimides were prepared in two steps. Pyromellitic dianh-
ydride was added to the solution of an aromatic diamine in aprotic polar solvent, DMF.
The reaction was conducted to obtain a viscous prepolymer, and the prepolymer was
converted to insoluble polyimide by means of thermal method. Used aromatic diamines
were 3,3'-diaminodiphenylether, 3,4'-diaminodiphenylether, 4,4’ -diaminodiphenylether,
m-phenylenediamine, and p- phenylenediamine, The 5 polypromellitimides prepared from
the above diamines were investigated for solublity and thermal stability. These polymers
were found to have the activation energies of thermal degradation in the range from
38 to 67 Kcal / mol.
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Fig. 1. Infrared spectra of 3,3'-dinitrodiphenylether

(upper) and 3,3’-diaminodiphenylether(bottom)
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Fig. 3. Infrared spectra of 3,4'-dinitrodiphenylether
(upper), and 3,4’-diaminodiphenylether (bottom).
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Table 1. Elemental Analyses and Melting Temperatures of Synthetic Compounds

C

H

N

Material cal’d exp’l cal'd exp’l cal'd exp’l T "(C)
3,3-NPE 55.39 554 3.10 3.06 10.70 10.7 140
3,3-APE 71.90 719 6.04 6.09 13.99 13.9 68
3,4'-NPE 5539 554 3.10 3.13 10.70 10.6 135
34'-APE 71.98 719 6.04 6.07 13.09 14.0 95
‘measured by DSC
Table 2. Preparation of Soluble Polypyromelliamic Acids
Polymer Anhydride Diamine Solvent Solid Content(% ) Ting (d1/ g)
PAA(PP) PMDA 4,4 -APE DMF 9.0 0.7
PAA(MP) - 34'-APE " 14.5 0.9
PAA(MM) - 3,3'-APE - 22.3 0.5
PAA(Pd) - PPD - 9.0 0.8
PAA(Md) ~ MPD - 12.0 0.8
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Fig. 5. Thermogravimetric analyses of the polypyro
mellitimides in nitrogen atmosphere(heating rate
20°C/min): A:PI(Pd), B:PI(Md), C:PI(PP), D:
PI (MP), E:PI(MM)
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Fig. 6. Ln( ¢ /T?) vs. 1/T plot for determining
thermal degradation activation energy: ) PI(Pd),
A PI(Md), [J PI(MP), & PI(MM), @ PI(PP)

Table 3. Activation Energy of Thermal Degradation
for Various Polypromellitimides

Polymer Cord Ea(Kcal / mol)
Exp’l Varma
PI(PP) 59 -
PI(MP) 40 -
PI{MM) 38 -
PI(Pd) 67 70
PI(Md) 49 41

Table 4. Solubility of Polypyromellitamic Acids
in Various Solvents at Room Temperature

Solvent _ PAA(PP) PAA(MP) PAA(MM) PAA(Pd) PAA(Md)
DMAC ++ ++ ++ ++ ++
DMF 4+ 4+  ++ 4+ 4+
DMSO  ++  ++ 4+ 4+ 4+

NMP + + ++ + +
Py -+ + + + -
m-Cresol - - - - -
THF - — - — _
++:excellent soluble
+ :soluble

+ :partially soluble
— !insoluble
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Table 5. Solubility of Polypyromel litimides in
Various Solvents at Room Temperature

Solvent PI(PP) PI{MP) PI{MM) PI(Pd) PI(Md)
H,S0, + + + + +
FumingHNO, +  ++ ++ +  +
AcAn - - - - -
CH;COOH — - - - -
HCOOH - - - - —
DMAC - - — - -
DMF — - - - -
DMSO - - — -~ -
NMP - - - - -
Py - - - - —

m-Cresol - - — — —
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