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Tab. 1 The conditions and results for preparation of polyalkyleneimidazole

Polymers Dicarbonyl acid|{ Tetraamine 116%PPA Conditions Diok®

(g) (g) () (c/b) ink

Hep. -OT A** 0.85 1.22 60 140/2 then 6.0
180/10

Sub. -OTA 0.93 1.22 60 140/1 5.8

Seb. -OTA 1.08 1.22 60 140/2 6.5

Seb. -BTA 1.00 1.19 60 140/5 7.5

K et 0.2g/100ml in 85% formic acid; % Hep: heptane acid; Sub.: suberic acid;Seb:sebacic acid
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Tab. 2 The results of elementary analysis

Calculated value (%) Measured value (%)
Polymers

(o} H N C H N
Hep. -OTA 71.7 5.7 17.6 69.3 5.1 14.3
Sub. -OTA 72.3 6.0 16.7 69.5 5.0 15.2
Seb. -OTA 73.3 6.7 15.6 70.9 5.4 13.9
Seb. -BTA 76.7 7.0 16.3 71.0 5.4 4.7

REWOLINER R, FRERYIEY 3600—2500cm™ RYRE MR ERIBE, 1430
em™ OB AR RIBEE, 1700cm™ MEHTEREHBRRERMEREE, HAREGYRT
EL AR,

Tab. 3 The gas permeation coefficients and separation coefficients in membrane of
polyalkylenebenzimidazole at 30°C and 1.013%X10°Pa

Hep. -OTA Sub. -OTA Seb. -OTA Seb. -BTA
N 9.96 7.13 19.7 12.0
Pco, 0.15 3.63 5.32 1.23
Po, 0.67 2.91 4.40 2.02
Py, 0.15 0.30 0.63 0.33
Pcu, 0.05 0.24 0.71 0.38
Py,/Px, 66.0 23.8 31.3 31.6
Po,/Px, 4.48 9.70 6.98 6.12
Pco,/ P, 3.0 15.1 7.49 3.24
Py, /Pcy, 2.89 1.25 0.42 0.87

* unite: 1072 barrer
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Tab. 4 The gas permeation coefficients and separation coefficients for hydrogen;
oxygen; nitrogen; carbon dioxide; and methane in membrane of polyalkyleneben-
zimidazole at 1.013%10°Pa and various temperatures

17°C 30 40°C 60°C 80°C

Pg, 4.87 7.13 8.76 10.5 11.2
Pco, 0.98 3.63 6.51 14.9
Po, 1.82 2.91 3.02 3.11 3.94
Py, 0.17 0.30 0.51 0.64 0.68
Pcy, 0.08 0.24 0.39 0.44 0.62
Pu,/Py, 28.6 23.8 17.3 16.4 13.0
Pco,/Pc, 12.7 15.1 16.6 24.0
Po,/Px, 10.7 9.70 5.92 4.86 4.58
Py,/Pcu, 1.25 1.25 1.31 1.46 1.39

* unite: 1072 Barrer
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Fig. 1 The correlation between the gas Fig. 2 The correlation between the gas

permeation coefficient and temperature in separation coefficient and temperature in

membrane of polyalkylenebenzimidazole membrane of polyalkylenebenzimidazole

at 1.013X10°Pa at 1.013X10°Pa
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Fig. 3 Comparison of the gas permeation
coefficients in membrane of Seb. -OTA
at 30°C and 1.013X10°Pa

Fig. 4 Comparison of the permeability
for carbon dioxide inmembranes of four
kinds of polyalkylenebenzimidazole at

30°C and 1.013%X10°Pa
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SYNTHESIS OF POLYALKYLENEBENZIMIDAZOLE
AND THEIR GAS PERMEABILITY

ZHANG Jian, HOU Xiaohuai
(Instituse of Chemistry, Academia Sinica, Beijing 100080)

Abstract A series of polyalkylenebenzimidazole were synthesized by solution
polycondensation and polymeric membranes were cast from formic acid solution at
low pressure and room temperature. The relationship between gas permselectivity
and chemical structure of polyalkylenebenzimidazole was discussed. It was found
that the permeability order of hydrogen; carbon dioxide; oxygen; nitrogen; and me-
thane is fit for ordinary glass polymers. The polymers that have longer flexible po-
lymeric chain have higher gas permeability, but lower selectivity than the polymer
that have shorter flexible chain. Gas permeability will increase if a flexible group
is introduced into rigid chain. Gas permeability rises and selectivity reduces if
temperature of transport gas increases. It reveals that the gas permeability will rise,
if flexible segment is introduced in to rigid backbone for some aromatic polymers.

Key words Polyalkylenebenzimidazole, Solution polycondensation, Gas permsele-
ctive membrane, Gas permeation coefficient; Gas separation coefficient





