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Preparation and performance of fluorinated polythioetherimide with low
dielectric constant

CHEN Xiaoling', WANG Jingyi', WANG Zhiwen', WANG Huaxin', LIU Kai*, LU Xin®

(1. College of New Materials and Shoes & Clothing Engineering, Liming Vocational University,
Quanzhou 362000, China; 2. Fujian Xufeng New Material Technology Co., Ltd., Quanzhou 362000, China;
3. Fujian Key Laboratory of Rubber and Plastic New Materials, Quanzhou 362000, China)

Abstract: A series of fluorinated polythioetherimide films were synthesized by copolymerization using 4, 4’
-diaminodiphenyl sulfide (SDA) and 2, 2-bis[4-(4-aminophenoxy)phenyl]hexafluoropropane (HFBAPP) as diamine
monomers, and 4, 4’-biphenylene ether dianhydride (ODPA) as dianhydride monomer. The thermal, electrical, optical
properties, and water absorption of the PI films were tested. The results show that the PI films have good thermal, dielectric
properties and optical transparency. The glass transition temperature of the film is in the range of 240.7-251.6°C, the 5% and
10% heat loss temperature is above 480°C and 514°C, respectively, and the residual carbon rate reaches 50% at 800°C .
Under the frequency of 1 MHz, the dielectric constant of the PI films are 2.27-2.99, the dielectric loss factors are 0.004 7—
0.005 6. The highest transmittance of the films reaches 88.75% in the range of visible light, and the water absorption rate is
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0.95%-2.26%.

Key words: polyimide; sulfur ether group; trifluoromethyl; dielectric constant
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Table 1 Molar ratio of monomers for fluorinated

polythioetherimide acid

FE i 44 7R SDA HFBAPP ODPA
PI-S2 2 8 10
PI-S4 4 6 10
PI-S5 5 5 10
PI-S6 6 4 10
PI-S8 8 2 10
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Fig.1 Synthesis route of fluorinated polythioetherimide
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Fig.2 FTIR spectra of fluorinated polythioetherimide
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Fig.3 DSC curves of fluorinated polythioetherimide
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Fig.4 TGA curves of fluorinated polythioetherimide
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Table 2 TGA of fluorinated polythioetherimide

e T,,/C wie 800°C 5%’ /%
PI-S2 482.93 514.91 53.16
PI-S4 483.67 516.28 56.03
PI-S5 493.08 522.32 56.95
PI-S6 490.81 521.76 57.29
PI-S8 487.15 516.04 57.66
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Fig.5 Dielectric constant and dielectric loss factor of

fluorinated polythioetherimide under different frequency
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Fig.6  UV-vis spectra of fluorinated polythioetherimide
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R LR TR 5 JEE /um Ty % T, %
PI-S2 16.1 84.46 88.75
PI-S4 15.5 83.39 87.30
PI-S5 16.1 82.66 86.91
P1-S6 14.9 81.19 85.74
PI-S8 15.0 80.07 85.19
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Table 4 Water absorption rate of fluorinated

polythioetherimide
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