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

Polyetherimide Tg (T) p (g/cm’) d(nm) V£ (10 %m’/g)
ODPA-DABP 279 1.385 0.483 8.25
ODPA-0ODA 259 1.376 0.492 9.13
ODPA-MDA 262 1.339 0.503 9.23
ODPA-IPDA 271 1.279 0.540 11.1
ODPA-DMMDA 272 1.300 0.523 9.72
ODPA-TDA 278 1.352 0.534 9.78
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Tab.2 'Appan:nt activation energies of the polyetherimides for gas permeation

Polye&e@& H, ; 00, ‘ 0, N, CHa
ODPA-DABP 14.7 13.8 18.9 25.9 30.3
ODPA-ODA 13.3 12.0 16.4 2.2 24.8
ODPA—MDA 13.3 11.8 16.2 23.3 24.8
ODPA-IPDA 10.7 8.34 13.0 16.8 19.1
ODPA-DMMDA T 10.3 14.8 2.6 24.7

ODPA-TDA 1.7 9.80 13.3 20.3 23.8




436 " 2 F % #H 1994 £
—-11
10 -1 10
5 s
R & 0712 H.
%] HZ w
§ § 3 CO,
= -1
E 10 "3 CO; g 10
a = -
= \ = 02
%) )
5 o E 10-1F
] N, _
CH,
10718 i n e | |
2.40 270 3.00  3.30 270 3.00  3.30
1000/ T(K) 1000 / T (K)
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Tab.3 The kinetical molecular diameter and critical temperature of various gases
gas H 002 O2 N2 CH,
kinetical molecular diameter (nm) 0.280 0.330 0.346 0.364 0.376

Critical temp. (k) 33.0 158.2 155.0 126.0 242.2
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Tab.4 The permeability coefficients of polyetherimides®
P[10”"em® (STP) em/em? * s - Pal

Polyetherimide

Ha CO; (0] N2 CH4
ODPA—-DABP 23.3 3.50 0.871 0.0744 —
ODPA-ODA 35.8 5.69 1.53 0.184 o 0.119 -
ODPA—-MDA 42.2 6.84 1.86 0.209 0.143
ODPA-IPDA 94.5 28.2 5.96 0.893 0.670
ODPA-DMMDA 69.6 11.9 2.66 0.260 0.140
ODPA-TDA 73.3 15.8 3.50 0.348 0.267

a: measured at 30 C and at 0.7 MPa

Tab.S The permslectivity coefficients of polyetherimieds®

Permslectivity coefficients, «

Polyetherimide
H»/CH4 Ho/Np C0O2/CHy 02/Ny N2/CHs
ODPA-DABP — 313 — 11.7 —
ODPA-ODA 302 195 48.0 8.3 1.4
ODPA-MDA 294 202 47.7 8.9 1.3
ODPA-IPDA 135 106 40.3 6.7 1.3
ODPA-DMMDA 499 268 84.9 10.3 1.9
ODPA-TDA 275 151 59.2 7.2 1.8

a: measured at 30 C and at 0.7 MPa
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STRUCTURE /PERMEABILITY RELATIONSHIPS
OF ODPA —BASED POLYETHERIMIDE MEMBRANES

LI Yuesheng, DING Mengxian, XU Jiping
(Changchun Institute of Applied Chemisty, Acadenia Sinica, Changchun, 130022)

ABSTRACT

The permeability coefficients of six different ODP A — based polyetherimide mem-
branes to H,,» CO,, O,, N,, and CH, have been measured at 0.7 MPa and at
temperatures from ambient up to 150 CT. Systematic variations in chemical struc
ture were found to lead to significant changes in permeability coefficients and ideal
separation factors of polyetherimide membranes. Among the six polyetherimides,
ODPA-IPDA with the largest free—volume and larger intrasegmental mobility
has the highest permeability and the lowest permselectivity, ODPA—DABP with
the smallest free— volume and the smallest intrasegmental mobility has the lowest
permeability and the lowest permselectivity, ODPA-DMMDA with the larger
free— volume and smaller intrasegmental mobility has higher permeability and
higher permselectivity.

Key words Polyetherimide, Gas separation, Membrane, Permeability, permse-
lectivity





