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High Pressure Synthesis and Characterization of Polyimides from Salt Monomers Based on
Biphenyltetracalboxylic Acid and Aliphatic Diamines
Yoshio Imai, Tatsuo Inoue and Masa-aki Kakimoto
(Department of Organic and Polymeric Materials, Tokyo Institute of Technology,
Meguro-ku, Tokyo 152, Japan) Tel 03-5734-2429 FAX 03-5734-2876
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Table 1. Synthesis of polyimide?

X salt monomer ninh of polyimide (dL/g)?
m.p. (°C)¥ 220(MPa) 0.10(MPa)?®
6 219 0.70 1.43
7 224 1.53 g
8 226 0.76 1.46
9 209 1.75 g
10 229 1.14 g
11 202 2.72 g
12 199 1.94 g

a) Polymerization was carried out under 220MPa at 320°C for 5h or
under 0.1MPa at about 20°C higher temperature than m.p. of each
salt monomer for 1h.

b) Determined by DTA at a heating rate of 10°C/min in nitrogen.

c) Measured at a concentration of 0.5g/dL in concentrated sulfuric
acid at 30°C.

d) Sign 'g' means gelation of polyimide during the polymerization.
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Table 2. Thermal characterization of polymers

X Tg(CC)»  Tm (°C)® AH (J/mol)®
6 145 350 21.3
7 131 260 15.2
8 121 301 23.9
9 108 231 12.0
10 102 253 21.7
11 91 222 13.6
12 84 237 20.0

a) X is the number of methylene unit.
b) Determined by DSC at a heating rate of 10°C/min in nitrogen.
Tm and AH : first run Tg : second run
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Fig.1 Plots of Tm of polyimides
versus number of methylene unit
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