RODOUNLDMIRBEZE TSRV FOEREZTDOHE
(FFEAI) OFNET KEMRE

Rigid aromatic polyimide (P1-m)s were synthesized from benzidine and dianhydrides having
various number (m) of phenylene units by a conventional two-step procedure of ring-opening
polyaddition in NMP and subsequent thermal cyclic dehydration.  The polyimides were
characterized by differential scanning calorimetry (DSC), thermogravimetry (TG), and dynamic
mechanical analysis (DMA), and the thermal properties were compared on the basis of the
number (m) of phenylene units.  The values of glass transition temperatures (T4) of P1-1, PI-2,
and P1-3were higher than that of P1-0 and the decrease in the modulus above T, decreased with
increasing m. 34 °C was higher in T value of PI-5 than that of the polyimide from
p-phenylenediamine and dianhydride having phenylene units same as P1-5.
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Scheme. Synthesis of polyimide P1-X from benzidine.
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Table 2. Thermal properties of polyimides PI-x.

Polyimide T,(C)° Ty("C)" T10(C)° T10("C)’
PI-PMDA 290 - 560 575
PI-0 - 287 (270) ¢ 570 595
PI-1 - 308 (270) ¢ 570 605
PI-2 - 313 (280) ¢ 580 638
PI-3 -¢ 314 (280) ¢ 585 640
PI-4 - ¢ - 590 640
PI-BTDA 290 - 560 580

? Determined by differential scanning calorimetry in nitrogen at a heating rate of 10 °C min™.
® Determined by dynamic mechanical analysis (tan 6 ) at a heating rate of 5 °C min™.

¢ Temperature at which 10% weight loss was recorded by TG at 10 °C min™ in air.

¢ Temperature at which 10% weight loss was recorded by TG at 10 “C min™ in nitrogen.

® Not detected up to 450 °C. " Not prepared film.

9 T, values of polyimides from p-phenylenediamine.
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Figure 1. Comparison of DMA curves of polyimides from dianhydride (m = 3).
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