% 4 1 = oS F ¥ O#) No. 4
1995 Ef_ 8 )Ej ACTA POLYMERICA SINICA Aug., 1995

am FE X 3R A FE ok e o R B S M RR B R
TH O FR A

(PEMFRMAFETRTHR JL3  100080)

B B URTHENRFFREHERSRBRE- NP RSETREN H,, 0., N; (FEE#
HREIRNE.  FES THENTIIAZAMEKRR—C(CF,),—%H, SENESARENBY
M RET —PMRERHP H, OFLRIN 74 Barcer, X H, N, fUBEBEBAREOY 50,
Bl TR BE BT 5 , PR IR E R 1T AR RO, T 228 1 HEE B4R

K@ R, B, SRS

Tk, R AMRSESBEMSORRAGEABEYY, AMIERETK
BRSEREERE, NN (1) SR EET R A BRI R SRR R RN
AR, W ERESZENEENHMNREFEFZERARENEL; Q)MESRYT R
HHBEEU RO XALTEEMEROETRR, RTURSERETAHSIEBEBSE
R RERE T,

BRIFBRM I B (polybenzimidazopyrrolone, f&#R polypyrrolone, 8 0t W, DL
PY FR)REFHESURALEHMBET RAERY, B —FMUROR BRI BE
HEL REENEFRSBEREY. ERBWEAL, ARBAOFEELINE, EROAN
BeRE ENE A, FrDLRE BIFSE S BEEY, ANKRUERERE ESNBELEER
BRI RIREL, T U EE SHRE TEM, 7 30—100°C i ENIEEE W ASE
KA, LT EZRAFHE. B BB R, & SN HRTE.

MR S| A S HAL B RH—C(CF,),—&H, SANBTABHATSBUES, X
S5RBVEROATERCOREL ASURHET WA E SRR RS BlE—1
KEEK 30,60,75, F190°C MAMAFEE T H,\ 0, N, i ke

1 sclaiisr
Ll RURFRREHEH
SR 7 P 8 AR
(¢] (o] O

CF,

/ _:_/\/"\ / ~_ AN \'/\/"\
w00 0 U
N AN \ S~

(8}
6FDA DEDA )

* 1993-02-02 WHEREANFESRYEE; ** BRERA

409



410 B 4y F ¥ i# 1995 4

H,N. | ! \| NH,
T
HINA\/l N NNn,
DAB

¥ 6FDA, DEDA 4r3I5%BE/Ri DAB TERTETRN N, N-“HEEK
(DMAc) sk, B2 H A ZHRMRE R, RO R & 5 5.
1.2 FEaLE 3 e Bl

WERIRE 10% BRI AE KRS E SRR LK, s REL, %
HEHEKPBE. WAHRLLEES S OYB 1 6FYB &R,

Hl &2 m AR

\/\/X\(\/ 'z\ /\/NH,
0 o 1T
HN N

NH,

l
— 0 -
DAt ol
—— NH—C/\/’ " Nco,HHN T o
) 8 s
N2
- 0 -
T OO T
\/—‘I\N/\/ \/——N\'/\J
} o it
X = —C(CF;),—; —0—

13 & ko) Bt REAY Mt

B ABEBIL T Ltk R4k U K-315N BRES R SEEDESRUE X 3
RS BI7E 30,60,75,90°C R3¢ Hyy Op N, IS EEYERE, BT RS HLR 99.5%
UL E RS, |

2 ZR 5

HELRNAHNSASETNEH—KRHME, TEHSENBELIRE P, MSEKRERE
DBERBOGERIERRAG aap = Pa/ Py

OYB 1 6FYB EARBE T H, 0,\N, o taEs 5T % 1—2 h,

MFE 170K 2 AJLLEH, MERE TS, FAHRILEES & MSEN BT R BISH



4 BB BB MR PR ik BRSO sy B 411

Tab. 1 Temperature effects on permeabilities® and selectivities of OYB for H, 0, and N}

T(C) 30 60 75 90
Py, 8.18 12.4 15.7 19.2
Po, 0.312 0.557 0.693 0.930
Py, 0.031 0.086 0.129 0.183
au/N 264 144 122 104
/N 10.0 6.45 5.38 5.08

a: Barrer b: at 10°Pa

Tab. 2 Temperature effects on permeabilities®> and selectivities of 6FYB for H,,0, and N

T(C) 30 60 75 90
Py, 74.4 107 121 136
Po, 7.75 9.94 11.0 12.6
Py, 1.44 2.12 2.56 2,98
QH/N 52 50 48 45
ao/N 5.4 4.7 4.3 4.0

a: Barrer b:at 10°Pa
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Tab. 3 Temperature effects on diffusivities®> and solubilities®> of OYB for H,,0, and N®

T(°C) 30 60 75 90
Dy, 52.3 109 149 188

Do, 0.330 0.947 1.45 2.42
Dy, 0.059 0.168 0.302 0.519
Su, 1.57 1.14 1.05 1.02
So, 9.46 5.88 4.77 3.84
Sx, 5.27 5.15 4.25 3.53

a: 10~*cm?/sec b: 7.5 X 10-7cm*(STP)/cm® - Pa c: at 10°Pa
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Tab. 4 Temperature effects on diffusivities®’ and solubilities®? of 6FYB for H, 0, and N9

T(C) 30 60 75 90

Dy, 201 304 346 402

Do, 6.35 10.0 12.4 17.8
Dy, 1.15 2.29 3.71 5.35
Sk, 3.71 3.51 3.49 3.40
So, 12.2 9.91 8.88 7.04
Sn, 12.6 9.22 6.90 5.37

a: 10~%cm?/sec b: 7.5 X 10~7e¢m3(STP)/cm® - Pa c:at 10°Pa
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Tab. 5 Activation energy for permeation of OYB and 6FYB for various gases at 30—90°C

Membrane Gas Ep(kJ - mol™")
H, 12.79
OYB o, 16.39
N, 26.96
H, 9.11
6FYB 0, 9.78
N, 10.87
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TEMPERATURE EFFECTS ON GAS PERMEABILITY
PROPERTIES IN POLYBENZIMIDAZOPYRROLONES

GAO Xuesong, LU Fengcai
(Insiitute of Chemissry, Academia Sinica, Beijing 100080)

Abstract The permeability of two polypyrrolone membranes to H,,0,, and N,
has been determined over a temperature range of 30—90°C. The introduction of
bulky group, —C(CF;),—, into the backbone of this polymer appears to result in a
significant increase in gas permeability coefficient. The permeability changes in
this case was primarily due to the alteration of diffusivity factors. This result co-
ntributes to the inhibition of chain packing and segmental mobility. The permeabi-
lity coefficient increased with the rise of tempera'ture, while the selective separation
factor decreased correspondingly. Within the temperature range, the effects of tem-
perature on gas permeability coefficients can be described well by the Arrhenius
form. The apparent activation energy for permeation, Ep, increases as the penet-
rant size increases, which follows the expected general trends.

Key words Polypyrrolone, Membrane, Guas separation property





