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Tab. I Physical properties of the copolymers synthesized
HPP (mol%) Density

Sample Caled. Found** e (g /em?) e
PEK -0 0 0 0.51 1.249 218
PEK — 1090 10 9.7 0.49 1.25 b2)]
PEK — 2080 2 2.2 0.57 1.245 6
PEK — 3070 3 313 0.46 1.255 24
PEK — 4060 4 .38 -0.68 1.261 %1
PEK — 5050 50 ®.2 0.9 1.253 245
PEK — 6040 60 9.2 0.43 1.229 251
PEK — 7030 70 .1 0.47 1.238 254
PEK —8020 80 78.8 0.61 1.241 257
PEK — 9010 %0 8.1 0.73 1.247 259
PEK — 100 100 100 0.54 1.25% 23

* Measured in 0.5%DMF solution at 30 C ; ** determined by NNE “C—NMR spectra
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with HPP content in PEK-C 1.
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ETREUNEAEH. FEXRICPRNRA Sugden [7] HRAMEE v, LRYH V, HFH
Fr YA v, EE/R 2 BOMMGH.

Tab.2 Gas permeability coefficients and free volume data

Sample P, P, P, 2 v, /v, v,
PEK -0 1.7 0.154 0952 0.801 0.673  7.87 0.159
PEK — 1090 10.5 0.140 0.87 080 0675 794 0.158
PEK — 2080 10.4 0.125 0.7 0803 0676 78I 0.159
PEK 3070 9.74 00938 0.7 07 0677 833 0.151
PEK — 4060 871 00828 060 07 068 870 0.145
PEK — 5050 9.95 0.103 071 078 069 840 0.149
PEK — 6040 138 0.168 111 080 0681 719 0.170
PEK 7030 L5 0.18 094 0814 0682 7.5 0.163
PEK — 8020 11.4 0.140 0861 0808 0683 800 0.155
PEK —9010 10.4 0.106 0.748 0806 0684 82 0.150
PEK — 100 9.91 0.0935 0663 082 0685 857 0.146
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Tab.3 Reletionship between gas transport and free volume
Method Gas A* Bg jem®) Relevant coefficient
IgP~ 1/V, H, 83.2 0.110 0.928
N, 4.57 0.197 0.891
0, 13.4 0.151 0.943
1gP ~ V, H, 1.07 -6.413 0.912
N, 0.00192 —11.544 0.891
0, 0.0335 -8912 0.946
* Unit: barrer
SEELRS FEAZEIERSBENXRF S Arrhenius 77
PP, ¢~ %7 ®)
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Tab.4 Apparent activation energies of H;, N, and O, through PEK—C copolymer membranes

HPP(mol%) 0 10 20 30 40 50 60 70 80 90 100
E,,Hz 133 125 128 132 139 12.9 12.0 13.1 12.5 12.3 13.2
E,,Oz 149 131 14.5 149 150 14.7 12.5 13.0 13.5 13.8 15.9
F.,,Nz 193 150 193 28 219 2.9 17.8 19.0 17.8 19.8 21.9

Unit of E;: KJ /mol
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Fig.4 Plots of seperation factors for H /N and O /N through PEK —~C copolymer membranes
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STUDY ON GAS PERMEABILITY BEHAVIOR FOR CARDO
POLYARYLETHERKETONE COPOLYMERS

WANG Zhonggang, CHEN Tianlu, XU Jiping
(Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022)

Abstract A series of random PEK with cardo group copolymers were synthesized by
reaction of mixture of phenolphthalein (PPH) and 3,3’ —bis (4—hydroxyphenyl) —
isobenzopyrrolidone (HPP) with equivalent molar bis (4 —nitrophenyl) ketone (DNBP).
The permeabilities of these copolymers to hydrogen, nitrogen and oxygen were
observed to vary with HPP molar content in S—form different from other random
copolymer systems reported previously. This peculiar phenomenon was explained
according to polymer free volume, chain flexibility and strong . intermolecular
hydrogen —bond interaction.
Key words Cardo polyaryletherketone, Copolymer, Membrane, Gas permeability, Free
volume





