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Preparation and Properties of Optical Transparent Polyimides
Containing Aliphatic Ring and Amide Structure

ZHANG Tingting', YANG Zhenghui’, PIAO Fengyu', GUO Haiquan’
(1. College of Science, Yanbian University, Yanji 133000, China; 2. Changchun Institute of
Applied Chemistry, Chinese Academy of Sciences, Changchun 130021, China)

Abstract: A novel dianhydride monomer containing alicyclic ring and amide group was synthesized and further
polymerized with several diamine monomers to prepare a series of transparent polyimide films. The properties of
the films were tested and characterized. The results show that the synthesized polyimide films have excellent
optical properties (T5;,>89%), low coefficient of thermal expansion (CTE<17x10° K™'), and higher glass transition
temperature (7,>320°C ) because of introducing trans cyclohexane and amide into the structure of dianhydride at
the same time. The introduction of alicyclic structure decreases the formation of charge transfer complex, which
increases the transparency of the polyimide films. On the other hand, the introduction of amide structure decreases
the coefficient of thermal expansion.

Key words: transparent polyimide; alicyclic dianhydrid; amide dianhydride; low coefficient of thermal expansion
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Fig.1 Synthetic routes of two dianhydride monomers
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Tab.1 Optical properties of the PI films

TR
PI K
Ao/ M T./% L a b Haze/% Y1
PI-1 TCDA/TFMB 389 89 96.01 2.33 2.57 0.75 6.66
PI-2 TCDA/-CHDA 378 88 96.12 2.11 2.10 0.97 3.23
PI-3 TCDA/6FAPB 369 89 95.00 1.23 4.44 2.47 7.44
PI-4 TCDA/ODA 391 86 93.31 3.93 14.1 2.76 22.6
P1-5 TCDA/APS 388 84 94.67 0.47 2.67 1.82 4.75
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Fig.6 UV-visible transmission spectra of the PI films
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Tab.2 Thermal properties of the PI films

CTE CTE ik

PI 2k r/jCc T,/C 10K
PI-l  TCDA/TFMB 320 418 189  50~250
PI-2  TCDA/-CHDA 308 424 162 50~250
PI-3  TCDA/6FAPB 257 432 524 50~250
Pl-4  TCDA/ODA 291 434 407 50~250
PI-5  TCDA/APS 284 400 48.1 50~250
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Fig.7 Dimension changes of the PI films as a function of

temperature
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Fig.9 Weight loss of the PI films as a function of

temperature
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Tab.3 Mechanical properties of the PI films

PI 2H % &,/% E/GPa o,/MPa
PI-1 TCDA/TFMB 5.9+0.6 3.1+0.5 114+5.9
PI-2 TCDA/t-CHDA 21.7£8.5 1.8+0.4 113.5¢1
PI-3 TCDA/6FAPB 8.3+0.3 2.1+0.3 101.7+£5.3
PI-4 TCDA/ODA 15.5¢1.8 3.1+£0.3 146.1+7.5
PI-5 TCDA/APS 9.8+2.5 3.1+0.3 122.4+6.8
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