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The Change of Properties and Synthesis of Soluble Polyimides Based on
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2 2k 22-Bis(3-amino-4-hydroxyphenyDhexafluoropropane(BAPAF)# pyromelltic dianhydride(PMDA), 3,3 4,4'-benzophenonetetracarboxylic dianhy-
dride(BTDA), 4,4-(hexafluoroisopropylidene)-bis(phthalic anhydride)(6FDA)S AH83ted &84 Zgloln=2 AU F4d Sgoln=2 o
742 1718 Rl (acetone, NMP, DMAc, DMSO, THF, DMF)E o]&3te] &34 4382 @3 27 dA ou|=sg A%d: =2 g3 g 5o
38 ou|=std ApdE ZE P27 A §714A0 dal £ §34e dehlt oHd £8% Aot sty olu=gY AL BT Sof
t acetic anhydrided] X vh& CHiCOO 7} S0]2E47]9) JAH2 %8S o] BRAlSo] A@sE 7|08t FHY Eejonse La)rolery:
9% olvl=g 97t o ¥ S Jepdon] TGA 24 243 BEE 7271 30 T o474 94 A4S Uehiglt. $49 Zajoln=e) 474
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Abstract: Aromatic soluble polyimides were synthesized from 2,2-bis(3-amino-4-hydroxypheny!)hexafluoropropane and various dianhydrides such as
pyromelltic dianhydride(PMDA), 3,3'44'-benzophenone tetracarboxylic dianhydride(BTDA), and 44‘~(hexafluoroisopropylidene)-bis(phthalic anhydride)
(6FDA). Polyimides prepared by thermal imidization were insoluble in common organic solvents (acetone, NMP, DMAc, DMSO, THF, and DMF)
but those prepared by chemical imidization were soluble. The difference of solubility was explained by esterification between hydroxyl group and
CHsCOO™ from acetic anhydride used as a dehydration agent in chemical imidization. Glass transition temperatures of polyimides by thermal method
were higher than those by chemical method. All of the polyimides are stable up to 300 C regardless of the sample preparation. The x-ray
diffraction patterns showed that all polyimides were amorphrous.
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Figure 1. Chemical structures of dianhydrides and diamine.
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Figure 2. Scheme of polyimide synthesis.
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Table 1. The Solvent Abbreviations

Solvent Abbreviations

Acetone A

N-methyl-2-pyrrolidone NMP
N,N-Dimethylacetamide DMAc
N, N-Dimethylformamide DMF
N,N-Dimethylsulfoxide DMSO
Methy! alcohol MeOH
Tetrahydrofuran THF
Chloroform CF
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Figure 3. FT-IR spectra of poly(amic acid) and polyimides
(6FDA-BAPAF): (A) thermal imidization; (B) chemical imidiza-
tion; (C) poly(amic acid).
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Figure 4. "H-NMR spectrum of polyimide(6FDA-BAPAF) by chemical imidization.
Table 2. Solubility Test of Polyimides
Solvent
Imidization method Compound
NMP DMF DMAc THF DMSO A CF  NaOH MeOH
PMDA-BAPAF SW SW SW SW SW SW NS S NS
Thermal imidization BTDA-BAPAF SW SW SW SW SW SW NS S NS
6FDA-BAPAF SW SW SW SW SW SW NS S NS
PMDA-BAPAF S S S S S S NS S NS
Chemical imidization BTDA-BAPAF S S S S S S NS S NS
6FDA-BAPAF S S S S S S NS S NS
*S: soluble NS: nonsoluble SW: swelling
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Figure 5. DSC curves for polyimides measured at heating rate
of 10 C/min in nitrogen [(A) PMDA-BAPAF(chemical); (B)
BTDA-BAPAF(chemical); (C) 6FDA-BAPAF (chemical); (D)
PMDA-BAPAF(thermal); (E) BTDA-BAPAF(thermal); (F) 6FDA-
BAPAF(thermal)].
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Figure 6. TGA curves for polyimides(thermal method) measured
at heating rate of 10 C/min in nitrogen.

110

100 -

90 4

80 A

Weight Residue(%)

—— PMDA-BAPAF
- BTDA-BAPAF
—— 6FDA-BAPAF

70 A

60 -

50 T T T T T —

0 100 200 300 400 500 600 700
Temperature(OC)

Figure 7. TGA curves for polyimides(chemical method) measured
at heating rate of 10 C/min in nitrogen.
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Table 3. d-Spacing Values of Polyimides

Compound Imidization method d-Spacing value(A)
thermal 512
PMDA-BAPAF
chemical 558
thermal 5.18
BTDA-BAPAF
chemical 532
thermal 5.23
6FDA-BAPAF
chemical 534
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