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8 o B ATe FHAMYA o3 1A Ealvte] Ao B AFEA 71 (0; Np)o Mgz
T4 o] t}& CA(Cellulose Acetate), PVC(Polyvinylchloride) 2 A9 ¥z gy HZ&ota ¥
FH5UNE Az 2 /AFAEL S HESAY. 1 A FAAN HE3%y NASFHAFE
DERS Tt HF3AerE FrHgd get 24 BYASE Soste 48 el
CAs} PVC n¥i A9 B3 FT9 A9, A s ideMd wat =24 veldsd CA-
PVCA 7} PVC-CAA Bt $43t9 1, A- A ojA= PVC-CAA7} CA-PVCAH BOx $43
o £, EASYY SRASTY AHE e &5 CA, PVCY A9 Jdx o) 271 H o)
X3t §H FHEAN EFHF G ERHHE B d79A A A A9 E A w9 (Inter-
facial Contact Resistance Model) 24 a4 & 4+ Uct.

Abstract | Laminated membranes for gas separation were prepared by water-casting method. And the
polymer membrane materials, CA and PVC, used in this study had different properties of permeabi-
lity and selectivity to oxygen. Characteristics of gas permeation were examined with the laminated
membranes having the simple and composite types. With increasing the polymer concentration and
the number of laminating layers, the gas permeability of laminated membranes decreased and the
selectivity of oxygen to nitrogen increased. In case of composite laminated membranes, gas permeabi-
lity of CA-PVC system was superior to that of PVC-CA system, while the latter was superior to the
former in selectivity. The permeability and selectivity of composite laminated membranes were in the
range of the simple laminated membranes. The Interfacial Contact Resitance Model modified in this
study was suitable for the analysis of the permeation model of composite laminated membranes.
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Fig. 1. Resistance model for gas permeation.
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Table 1. Properties of Polymers

Properties CA PVC

Density 1.34 141
Tm 240 197
nd 1475 1.406
MW 30000 60000

Table 2. Properties of Solvents

Solvent y(dyne/cm) d(g/cm® b.p.(K) 71 (cp)
dioxane 36.9 1.03 3741 120
THF 26.4 0.89 339.0 0.36
acetone 237 0.79 3295 032
MEK 24.3 0.81 3526 042
MIBK 23.6 0.80 390.0 0.54
cyclohexanone 345 0.95 4286 1.80
methylenechlo- 281 1.33 312.7 042
ride
benzene 28.6 0.88 3531 0.60
toluene 285 0.87 3836 0.55
xylene 289 0.86 4100 0.58
DMF 36.8 0.94 426.0 0.80
pyridine 38.0 0.98 388.0 0.88
water 72.8 1.00 3730 089
hexane 18.43 0.66 3420 029
cyclohexane 21.14 0.70 3990 0.90
EtOH 22.75 0.789 3380 1.08
MeOH 22.61 0.792 3380 0.55
formamide 58.2 1.13 4840 3.30
chloroform 27.14 1.50 3310 054
carbontetrachlo- 26.95 1.60 3500 0.88
ride
skt
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Fig. 2. High vacuum gas permeation apparatus.

Table 3. Properties of Gases

Properties 0O, N,

Diameter (A) 3.50 3.70
Bond Length (A) 121 110
Ty (K) 90.00 77.00
M. W (g/mol) 32.00 28.02
e/k (K) 113.00 91.50
(CED)¥?(cal/cm®)1? 4.00 2.58
Density (g/cm®X10%) 1.429 1.252
Viscocity (cp) 0.0178 0.0220
Mean Free Path (A) 945 1019
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Fig. 3. Correlation between permeability and pressure
for CA simple laminated membranes.
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NOMENCLATURE

. geometric factor
: diffusivity(cm?/sec)
. permeation flux(cm®(STP)/em? sec)

. combined permeability(cm®(STP)cm/cm?

sec cmHg)

. permeability of Knudsen(cm®(STP)cm/cm?

sec cmHg)

. individual mass transfer coefficient(cm/sec)
. membrane thickness(cm)

. gas molecular weight(g/mole)

. mean pressure(cmHg)

. pressure difference(cmHg)

. gas permeability(cm*(STP)cm/cm? sec

cmHg)

. mean pore radius(cm)

. gas constant(] atm/mol K)
 solubility (cm>(STP)/cm® atm)
: time(sec)

. temperature(K)

. separation factor

. mean free path(cm)

. porosity

. tortuosity

. average molecular velocity(cm/sec)
. effective porosity

> viscosity(g/cm sec)

Subscript

. high pressure side
. low pressure side
. polymer

. Poiseuille flow

. solution-diffusion
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