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ABSTRACT: A cyclopentanone-containing alicyclic tetracarboxylic dianhydride (CpODA) was
polycondensated with aromatic diamines in an aprotic polar solvent such as DMAc at room temperature.
The poly(amic acid) was imidized using a “precipitation chemical imidization “method. The precipitated
polyimide was dissolved in halogenated hydrocarbons such as chloroform, and the solution was cast on
the glass plate. The plate was cured below 200°C and the resulting polyimide films had Tgs over 330°C
and a 5 %-wt loss temperature range of 460-490°C. The free-standing films were colorless and highly

transparent (>88 % transmittance in the visible region) due to low-temperature fabrication.
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Scheme 1. Synthetic route to CpODA-based polyalicyclic polyimide and the structures and
abbreviations of the monomers.
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Fig. 1. SEC profiles of PI(CpODA+3,4’-DDE) films fabricated at different cure
temperature (precipitation chemical imidization).
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Table 1. Thermal properties of CpPODA-based polyimide films prepared by different
imidization methods.

method” diamine ol oy e (&Em

m-Tol 456 475 345 38

3,4-DDE 478 488 329 48

o 4,4-DABA 472 495 >400 924?
3,4-DDE 472 488 331 54
4,4-DABA 481 501 >400 17
3,4-DDE 467 483 333 57

44-DDE 468 488 354 49

1,3-BAB” 487 496 290° 56

9C : chemical imidization(80 °C), C+T : combined chemical and thermal
imidization(200 °C), T : thermal imidization(300-350 °C). V5 % weight-
loss and C)decomposition temperatures in N at 10 K/min. ¢
TMA m air at 10 K/min. e)by DSC. "coefficient of thermal

expansion(100-200 °C) measured by TMA in air or N, Y by Kimura

measured by
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Fig. 2. UV-vis transmission spectra of CpODA-based polyimide films prepared by three
different imidization methods. T; thermal, C; precipitation chemical (the present
work), C+T; combined chemical and thermal.
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