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Thermal Resistance of Asymmetric Polyimide Membrane
for Gas Separation

Naotsugu [to™, Kenji Haraya*, Toshikatsu Hakuta™
and Hiroshi Yoshitome™

The gas permeation characteristic of asymmetric polyimide membrane under high
temperature was examined using an apparatus made for measuring the permeation rate of
gas through the membrane with a constant increase of temperature.

The deterioration, that is, decrease of the permeation rate, was observed at about 220°C
and at about 290°C. The deterioration mechanism was discussed on the basis of informations
obtained by means of TG and TMA.
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Fig. 1 Schematic diagram of an apparatus for
measuring the permeation rate of gas
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Fig. 2 Details of the permeation cell
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Fig. 3 Arrhenius plot of permeability

3.2 HiphE
B K2 OFDFNAED 129, JELFHA Y 4

MO TG LT TMA 2170, FWEH P OB LD
m@ﬁ%%uﬁgmeg4%&5 HE OIS P %
LAERLIHOT, MANZERTE L 124 510 P 1255
TR EEEENCENT B 00, 220CHHETIE S
ﬂ’ﬂ\ﬂ%oxv IRHGRT B, E5iT, 290CH

BE2DHNILE T, POBBSHONLE, B 1
w%mo,h&wTMAL;Z—EH&Um$$®gm
0 TORER « IUHTLER O $5410 S IR IC i LT
BY, WFICTEO TG 0 &R/ 3065 LT
% c&ﬁ%m b COH T O FLOEINIcH>TI,
1) #ipgi ML 72T - Tz, 2) ks
%@ﬁﬂHﬁ%ﬂith,E)&@?%X&MTiF

Thermo-Mechanical Anatysis - 200;
=]
10 °C/min =
—— 0o 5
\/ Sample B
- _ 4.4mm length s
I 3.0mm wide 2008
a P w
)3 Polyimide
~N
3 (asymmetric)
€
IS
£
Z _
5
g 1.8 *C/min _
5 ° 3
Thermo-Gravimetry E
a4y
initial weight s
- 13.2 mg 12 &
. S
10 *C/min >
i 1 I I I ° =
50 150 250 350 450 550 650

T/C

Fig. 4 Comparison of permeability change with
the charts of TG and TMA



/—* #

WSO I AT 3 Pl o nEnEI o b,

OI22 D) — Bl D) 10

ZRowH b, ERNE T oR o LRI S
T, LTI LT, 9 Lichic i LT
OWHE 3L é’)<“.':j’;}—f-ﬁi‘iﬁﬂo‘)lﬂﬁiiiiimi‘/l\éi {18B), HAD
B USRI R B b S N Do

~ﬁ,%2w%kw%ﬁ BARERDEEDIOT L
PTG ORE S 5D 5, LL, sHEO iR T TMA
H ol C ONESR TS > E D RBILAR T -~ TO
BT EDPNDe BALIC L B BRI O AR ok
WE LTEZSNAL &L, FHUTE » THRIOIXIFE
A (S FLETESST) DRty LHILAS D 3stL B HEUL, A
IRBSFLOTE O ESFIILOY & 5 15 REEIT TS » TH R OFE L
Pk AL ETH D,

R A2 13 Fig 5 OfRBIO X S ’%(%ﬂf_
AT skin W E AR Y Ik D L ALETN
4 sponge I (EERAEKIBE D) L STi Tba 7
0, HABMHLOILEOH X O4TEET skin Ty
11 sponge J& 13 HLIZ skin MOMMAEZLL D729
DY RO B A YA LT BT TH L, LI -T,
oA A dioh % sponge BASHLET LA T
H 2 OB AMT 2 2 L BM S TH b, MBI,
SERBOAY 4 L FBULEER T I BMEA AT B
DABHIEA H S B LT A &0
BB A NTe CHUIEFET O oA G LT AS
mch 7375i, W X - TP LN s A &

ZHADSOTHWABEZEZTRONTHA D,
K%l fﬂdﬁéﬂ foMIE, mEEILT ZomnEn ST &
THh b, COHEICHOTIRAY A I FOLERE O
7 AEMNR AT Fig 6 LOMIONKT B ENTE
2o T OO D BEBERD 200 C AT R T v TRICK
b4 20 200 b THUTE-THEE OB
kL, LabZ{bo POl ChbTEholi 72
EBAPTH L EDHINEN D, T AR AR

AH T

i

:1: skin layer

sponge
Llayer

)\R‘w\&w

L

pore

Mlustration for the cross-sectional view
of asymmetric membrane

Fig. 5

— 80 I

il

i

[cl
300250 200 150 100 50
-15
] T i T T 1
Dence membrane
ST He gas
- glass transition .
‘o / 1.8 K/min
TU
o
e ~19}]-
é Polyimide
R
5
o1
o3 ! i i
1.5 2.0 2.5 3.0 3.5

1/Tx10° [K'1

Fig. 6 Permeability change due to the glass

transition
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