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Abstract : The soluble polyimides(PMDA/diamine/dianhydride) were prepared and investigated. After coating the prepared PMDA/diamine/dianhydride
solution into the commercial tubular alumina ceramic membranes, gas permeation characteristics was investigated. Tg's of the polyimides were in the
range of 337~358C and thermal stability was good. The polymer was soluble in NMP, DMAc, DMSO, THF, and m-cresol. The adhesion between the
alumina membrane and the soluble polyimide was excellent. The soluble polyimide/alumina membranes containing 6FDA showed the highest
permeability among others. The permeability of nitrogen of PMDA/1,3PDA/6FDA-alumina membrane was about 7.6X10” (mol/m’> - Pa - s) in the gas
permeation experiments. The ideal separation factor of OyNe. and H/N2 in PMDA/1,3PDA/6FDA-alumina membrane were 6,19, and 70.0, respectively.
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Fig. 1. Chemical structure of dianhydrides and diamines used in

study.
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Fig. 2. Preparation of polyimide precursor.

Fig. 3. Schematic process of soluble polyimide preparation.
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Fig. 4. Scehmatic diagram of the gas permeation measurement
apparatus.
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Fig. 5. FT-IR spectra of soluble polyimides. (Curing temerature
:350C) : (1) I-6FDA solution(80C); (2) I-6FDA; (3) I-BTDA.
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Fig. 6. TGA curves of soluble polyimides.
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Table 1. Solubility and Glass Transition Temperature of Soluble

Polyimides
Solubility Glass
polyimides type transition
NMP DMAc DMSO THF m-cresol|temp.(Tg)
PMDA/1,4PDA/ .
6FDA P s s 380
PMDA/1,4PDA/ o
BTDA s ps ps ps ps 36T
PMDA/1,3PDA/ .
EFDA s s s s s 41T
PMDA/1,3PDA/ .
BTDA s s s S S 337C

s:soluble ps: partly soluble
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Fig. 7. SEM photograhy of cross section of alumina-soluble poly-
imide membranes : (a) I-6FDA; (b) I-6FDA; (c) I-BTDA;
(d) II-BTDA.
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8. The gas permeability of alumina-soluble polyimide mem-
branes: (a) Nz; (b) Oz; (c) Ha
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9. Relative gas permeation of alumina-soluble polyimide
membranes.
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Table 2. Ideal Separation Factor of Alumina-soluble Polyimide
Membranes for Relative Gas

Ideal separation factor
Membrane Type P(0: / Ny P(Hz / No)
PMDA/1,4PDA/6FDA 6.20 78.29
PMDA/1,3PDA/6FDA 6.19 70.00
PMDA/1,4PDA/BTDA 346 043
PMDA/1,3PDA/BTDA 291 4878

P : Relative permeability of gases.
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BTDA : 33’ ,4,4'-benzophenonetetracarboxylic dianhydride

DMAc : N)N-dimethylacetamide
6FDA : 4,4’ -(hexafluoroisopropylidene)-diphtalic anhydride
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A - ek .

1,4PDA : 14 phenylenediamine
13PDA : 1,3 phenylenediamine
PMDA : Pyromelltic dianhydride
THF : Tetrahydrofuran
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: PMDA solution/1,4PDA
: PMDA solution/1,3PDA
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