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Effect of Nonsolvent and Metal Salt Concentration

on Oxygen Separation Performances of
Polycarbonate/Metal Salt Membrane
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<Abstract>

Polycarbonate(PC) membranes for oxygen enrichment
from air were prepared by the wet phase inversion method.
In order to improve oxygen separation performances of the
PC membrane, the effect of the added ethanol(nonsolvent)
and CuCl(metal salt) concentration in the casting solution
on morphology, oxygen permeability and O2/N: separation
factor of the membrane was studied. In addition, tensile
strength and elongation at break of the membrane were
investigated. An asymmetric membrane with a dense top
layer and a porous sublayer was obtained. The thickness
of the dense top layer decreased with increasing amount of
nonsolvent additive. Compared with pure PC membrane
without additive(metal salt), the oxygen permeability and
02/N2  separation factor of the PC/CuCl: membrane are
significantly improved. The oxygen permeability and Oz/No
separation factor is 525%107 c¢m*STP) - em/cm” - sec -
cmHg and 4.5, respectively. This improvement might be
due to good interaction between metal salt and oxygen.

Keywords ©= Metal Complex, Oxyqgen enrichment membrane
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(c) (d)
Fig. 4. Effect of C:HsOH concentration in the casting solution of PC/CH:Clo/C2HsOH on membrane
structure. C:HsOH concentration : (a) 3wt% (b) bwt2% (c) 7Twt%% (d) 10wi%.
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Nomenclatures

L 3 ¥ 2

A ! permeation area, c¢m
5 L . 3
C : concentration, mol/cm

Ci, Co ! concentration of the gas on the high
pressure and low pressure side of
membrane, mol/cm’

Ca ¢ concentration of the gas In the

membrane, mol/cm’
D : diffusion coefficient, cm®/sec
J @ diffusion flux, em*(STP)/em” « sec
[. : membrane thickness, cm
P permeabilily, e (STP)em/em” + sec -
cmlilg
Pa, Pp ¢

B, respectively,

permeability of components A and

em (STP)em/em” - sec -
cmig

p : pressure, Kg/cm’

P e - partial pressure on the high pressure
and low pressure side of the permeation
cell, Kg/cm®

S : solubility coefficient, em*(STP)/em® emHg

T @ absolute temperature, K

i © permeation time, sec

tp : evaporation tLime of solvent, sec

V I quantity of gas permeated at time t,
cm’/sec

x : distance measured from the incoming side
of membrane, cm

@ - ideal separation factor, -

0 ' time lag, sec
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