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Abstract: The polyamic acid (PAA) based on 3,3, 4,4"-benzophenonetetracarboxylic dianhydride(BTDA)-3,3’, 4,4'-
dipheylsulfonetetracarboxylic dianhydride(BAPP), 2,2-bis( 4-{4-aminophenoxy] Jphenyl) propane(DSDA)-3,3’, 4,4'-dip-
heylsulfonetetracarboxylic dianhydride(BAPP), and 3,3',4,4'-benzophenonetetracarboxylic dianhydride(BTDA )-4,4'-
oxydianiline(4,4'-ODA) was synthesised. The casted PAA films were partially imidised and the permeation properties of
these PAA films for 0, and N, were investigated according to the degree of imidisation. When the degree of imidisation
was increased by curing, the permeabilities of the PAA films were increased for a while and then decreased. These
results show that the increase of gas permeation by the disappearence of strong hydrogen bond is larger than the de-
crease of gas permeation by the dense effect. The decrease of hydrogen bond between molecular chains of PAA suddenly
increases the vibration of the chain to make holes but the compaction in polymer chain gradually decreases the gas per-
meation. The largest values of permeability of BTDA-BAPP, DSDA-BAPP and BTDA-4,4-0ODA film was 8.3, 0.3 and
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0.8 barrer respectively, and the imidisation content corresponding to the values of the largest permeability was 37, 47

and 55% each. But the permselectivities of the PAA films were not changed by the variation of the degree of

imidisation.
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Fig. 1. Monomers used in this study.
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Fig. 2. IR spectra of DSDA-BAPP (a) polyimide,
(b) polyamic acid.
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Fig. 3. The synthesis of aromatic polyimide.
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C: dryer J ¢ constant temperature bath
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Fig. 4. Schematic diagram of the gas permeation ap-

paratus.
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Fig. 5. Schematic diagram of permeable cell.
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Fig. 7. The degree of imidisation of the PAA film as a
function of curing temperature and time.
(a): BTDA-BAPP, (b): DSDA-BAPP,
(c¢): BTDA-4,4'-ODA
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Fig. 8. Density of various imidised PAA films v.s.
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Fig 9. An example of permeated gas volume v.s. time plot at 35°C and 2 atm. (a}: PAA film, (b): 16% imide film,
(c): 36.3% imide film, (d): 79.8% imide film, (e): 95% imide film, (f): PI film.
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Fig. 10. A example of permeated gas pressure v.s. time plot for BTDA-4,4'-0ODA film at 25°C and 2 atm.

(imide content%: O: 28.5, [1: 35.7, A 38.3, V: 425, @: 43.3)
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0, @ N;O O for BTDA-BAPP film.

0, A N;O A for BTDA—4,4-0DA film.
0, B N,O [ for DSDA-BAPP film.
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Table 1. Gas Permeation Time-lag and Diffusion
Coefficient on Degree of Imidisation for
BTDA-BAPP and BTDA-4,4~ODA film

BTDA-BAPP(a)

imide(%) | timedagf(h) | Dx10%cm’/sec) |dQ/dt(cm?STD/hr)
0, N, 0, N, 0, N,

0 147 | 247 | 1.26 | 0.75 | 0.82 | 0.07
16 1.24 | 2.24 | 149 | 0.83 | 1.50 | 0.12
36.3 | 0.71 | 212 | 2.61 | 0.87 | 247 | 0.16

79.8 | 1.24 | 159 | 149 | 1.16 | 1.50 | 0.25
96.0 | 1.82 | 1.65 | 1.02 | 1.12 | 0.68 | 0.34
100 212 | 1.08 | 087 | 1.71 | 0.35 | 0.46

BTDA-4,4-ODA(b)

imide(%)| tmedag@(h) | Dx 10%cn/sec) | dP/dt(mmHg/hr)

O, N, 0, N, 0, N,
28.5 066 204 | 2.81 091 125 63
357 10850 163 | 218 1.14 | 115 53
38.5 094 176 | 1.97 1.05 90 45
42.5 097 178 | 1.91 1.04 85 40
43.3 123 192 | 151 096 65 34

Table 2. Maximum Permeability and PI Content

imide | Pomax | Promax T Py of PI
(%) | barrer | barrer g barrer
BTDA-BAPP| 37 8.3 1.5 258 1.2

Polymer

BTDA44-ODA| 55 08 |0.165 | 279 | 047
DSDA-BAPP| 57 03 | 026 | 262 | 0.07

*1 barrer = 1x 10 %cm¥ STP)-em/cm?sec-cmHg
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Nomenclature

: area of membrane, cm?
: concentration, cm®/cm®
. diffusion coefficient, cm?/sec

A
¢
D
d : inside diameter, cm
k : hight of bubble transfer, cm
J : gas flux, cm®/cm?-sec
P: permeability, cm*-cm/cm*-sec-cmHg
ps . pressure of cappilary measurement, cmHg
py - pressure of high pressure side, cmHg
p, ¢ pressure of low pressure side, cmHg
4P=pp
: measurement temperature, ‘K
. low pressure side volume, cm?

. permeated gas volume, cm®

T
1
& : thickness of membrane, cm
Q
o . permselectivity

)

. time lag, sec
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