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Use of Liquid crystalline behavior of lyotropic fully-aromatic-poly(amic ester) precursor for controlling the
orientation of rigid aromatic polyimide. Kazuyuki TANAKA, Ryohei ISHIGE, and Shinji ANDO, (Department
Chemical Science and Engineering, Tokyo Institute of Technology, Ookayama 2-12-1-E4-5, Meguro-ku, Tokyo
152-8552, Japan) Tel: +81-3-5734-2137, Fax : +81-3-5734-2889, E-mail : ktanaka@polymer.titech.ac.jp

Key Word : poly(amic ester)/ fully aromatic polyimide/ lyotropic liquid crystal/ control of orientation/ WAXD
Abstract: Control of orientation of polyimides (PI) makes it possible to enhance the physical properties. One of
precursors for Pl, poly(amic ethyle ester)s (PAE), exhibits liquid crystalline property in NMP solution at high
temperature, and it can be uniformly oriented by shear deformation. The uniaxial orientational order parameter S
of newly designed PAE precursors and resultant Pls were evaluated from two-dimensional wide-angle X-ray
diffraction and polarized Fourier transform infrared spectroscopy. The orientation of the PAE having ethyl-ester
side groups (PMDE, BPDE) were spontaneously increased, but that having octhyl-ester side groups (PMDQO) was
decreased during imidization. TGA measurements suggest that PMDE and BPDE have lower imidization-
temperature than that of PMDO. Therefore, the orientation of PMDE, BPDE were fixed by imidization before
orientational relaxation. Consequently, highly oriented PAE and PI films with S values larger than 0.5 were
successfully prepared from the lyotropic liquid crystalline solutions.
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