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Fig.1 Chemical structure of dianhydride and diamines
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Tab.1 Some physical properties of the polyimides

Polyimide p (g/cm’) T, (T) d (nm)
6FDA - DABP 1.439 311 0.562
6FDA—ODA 1.431 296 0.562
6FDA—MDA 1.428 297 0.563
6FDA-IPDA 1.350 305 0.59
6FDA- DMMDA 1.394 308 0.568
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Tab.2 Apparent activation enerigies of the polyimides for gas permeation

. Ep (kJ/mol)

Polyimide

H; 0, (8)) N2 CH,
6FDA— DABP 9.87 7.21 10.2 16.3 19.4
6FDA—-ODA 9.55 6.75 9.86 15.6 18.5
6FDA—- MDA 9.67 6.96 9.96 15.7 18.9
6FDA-IPDA 8.76 4.62 8.63 13.9 16.3
6FDA— DMMDA 9.09 6.44 9.70 15.9 17.0
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Tab.3 The kentical molecular diameter and critic temperature of various gases
Gas H> C02 02 N2 CH4
Kentical molecular diameter (nm) 0.280 0.330 0.345 0.364 0.376
Critic temperature (k) 33.0 158.2 155.0 126.0 242.2
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Tab.4 The permeability coefficients of the polyimides at 30 C and at 0.6 MPa

Fig.6 Effect of temperature on the permeability

o P[10"Bcm’ (STP) em/em® - s - Pal
Polyimide
H> (80)) (0)) N2 CH,
6FDA~ DABP 30.2 12.3 2.66 0.422 0.195
6FDA—-ODA 34.7 14.6 3.23 0.536 0.271
6FDA~- MDA 33.6 14.3 3.04 0.509 0.254
6FDA—IPDA 45.2 21.5 5.39 0.945 0.511
6FDA—DMMDA 37.2 12.8 2.67 0.423 0.098
Tab.5 The permselectivity coefficients of the polyimides
Polyimide Temp. (C) | OHaCHs  THyN; %00,/CHy %0,/N;  *Np/CHy
6FDA—-DABP 30 155 711 63.1 5.9 2.2
6FDA-ODA 30 128 64.8 53.7 6.0 2.0
6FDA-MDA 30 121 63.4 47.5 5.9 1.9
6FDA-IPDA 30 88.6 47.9 41.1 5.7 1.9
6FDA— DMMDA 30 177 91.5 69.4 6.7 1.9
6FDA— DABP 100 74.4 4.3 24.9 4.0 1.7
6FDA~-ODA 100 61.1 40.6 2.4 4.0 1.5
6FDA—- MDA 100 52.3 41.7 23.0 4.0 1.5
6FDA-~IPDA 100 52.7 32.5 18.5 2.9 1.5
6FDA- DMMDA 100 90.5 53.7 25.8 4.1 1.7
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EFFECT OF TEMPERATURE AND PRESSURE ON
PERMEABILITY AND PERMSELECTIVITY OF
6FDA—-BASED POLYIMIDE MEMBRANES

LI Yuesheng, DING Mengxian, XU Jiping
(Changchun Institute of Applied Chemistry, Academia Sinica» Changchun, 130022)

ABSTRACT

The permeability coefficients of five different 2,2 — bis (3,4 — dicarboxyphenyl)—
hexafluoropropane dianhydride (6FDA)—based polyimide membranes to H,, CO,,
0, N, and CH, have been measured at 0. 6 MPa and at the temperatures
from ambient up to 100 C. The temperature and pressure dependency of
permeability coefficients of 6FDA — based polyimides is smaller than other standard
glassy polymers having more flexible backones. 6FDA-DABP and
6FDA—DMMDA have still higher permeability coefficients at 100 T. The
favorable gas separation property, excellent thermal and mechanical durability,
and good processability make 6FDA — DABP and 6FDA—-DMMDA to be promis-
ing candidate for membrane— based gas separation application.

Key words Polyimide, Gas separation, Membrane, Permeability, Permselectivity





