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Abstract

Fluorinated polyimides are used in the electronics field because of their high optical transparency and
low dielectric constant. In this study, diamine monomers containing cyclic fluorine units were
synthesized by nucleophilic addition-defluorination reactions of octafluorocyclopentene (OFCP) with
4-aminophenol and trans-4-aminocyclohexanol. Polycondensation of the synthesized fluorine-
containing diamines and several dicarboxylic anhydrides gave the corresponding polyamic acids in
moderate yields. Fluorinated aromatic polyimides containing by heat of the corresponding polyamic

acids showed 5% weight loss temperature of about 450°C.
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Table 1 Properties of fluorine-containing poly(amic acid)s.
poly(amic acid) ~ Diamine  Anhydride  Yield (%) M2 My?

PAA-la 1 6FDA 63 13000 24000
PAA-1c 1 ODPA 64 18000 29000
PAA-1c 1 PMDA 86 1400 5900
PAA-2a 2 6FDA 70 9800 14000
PAA-2c 2 ODPA 76 11000 17000
PAA-2c 2 PMDA 88 12000 19000

a) GPC in DMF/THF = 1:1(vol.) + phosphoric acid 0.06 M + LiBr 0.06 M on liner PS as calibration

HBoNARY 7 2 RigOEA 2 MU XL D EWEANLRBEDORY A4 X Railz, Ak
LR U A 2 RO EEORIEZTT-7- (Figure 1),

-10

-15

-20

-25

Weight loss [%]

-30

-35

-40

0 50 100 150 200 250 300 350 400 450 500

Temperature [OC]
6a 6b 6¢ 8a 8b 8c

Figure 1



2023

Table 2 Properties of fluorine-containing polyimides.

Polyimide  Diamine Anhydride Tasos('C) Ta0s(C) @
Pl-1la 1 6FDA 458 488
Pl-1b 1 ODPA 452 484
Pl-1c 1 PMDA 446 483
Pl-2a 2 6FDA 300 317
Pl1-2b 2 ODPA 290 305
Pl-2¢ 2 PMDA 299 311

a) Determined by TGA in Ar at a heating rate of 10 °C/min.
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