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2LD=

6

 

COMSOL

IBM-PC-pentium 4CPU Intel 3.00 

GHz, 1.50 GB of RAM

 
Parameter  Value 

Membrane diameter (mm) 47 

Membrane effective diameter (mm) 45 

Membrane thickness (µm) 20 

Membrane effective area (cm2) 15.90 

Downstream volume of the 
membrane cell (cm3) 

23 

Test pressure (cmHg) 62 

Test temperature (K) 298 

Gas flux (mol/m2.s) 1.13×10-9 

Z=L

Z=0

z

r

Archive of SID

www.SID.ir

www.SID.ir


 
Z=0

r

L<5µm

Archive of SID

www.SID.ir

www.SID.ir


  

ABS/PVAc

SEM

 
Archive of SID

www.SID.ir

www.SID.ir


 

SEM

XX45 047 00 from Millipore Co., 

USAcm2

(Fisher Co., USA) 

(Parker- Hannifin Co., USA)

(GO Co., USA) 

316L)

(Gasklin® form Pall Co., USA) 

0.003 micron TeflonAISI 316L 

holder

Bourdon Sedem, France

electro-polished diaphragm valve, 

Swagelok Co., USA

 

Philips XL30

SEM

Millipore Co., 0 14 BAR, 

USA

ABS/PVAc

Archive of SID

www.SID.ir

www.SID.ir


  

a Permeability coefficient for CO2 ; × 1010 [cm3(STP) 
cm/cm2 s cmHg] 
b Diffusivity coefficient for CO2 ; × 108 [cm2/s] 
c Solubility coefficient for CO2 ; × 103 [cm3(STP)/cm3 

cmHg] 

C=O

ABSABS/PVAc

ABS 

cSCO2 
bDCO2 

aPCO2 Membrane  

235 0.222 5.22 ABS 

320 0.179 5.72 ABS/PVAc (10 wt%) 

289 0.141 4.06 ABS/PVAc (20 wt%) 

324 0.152 4.93 ABS/PVAc (30 wt%) 

499 0.062 3.12 ABS/PVAc (40 wt%) 

463 0.092 4.25 ABS/PVAc (50 wt%) 

559 0.058 3.22 ABS/PVAc (60 wt%) 
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ABS/PVAc 10% 

ABS/PVAc 50% 
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A 2D mathematical model with two approaches for 
unsteady CO2 permeation through a flat sheet polymeric 
gas separation membrane was developed. This model 
considered axial and radial transport in the membrane.  
Modeling results for CO2 transport, were compared with 
experimental data measured for the acrylonitrile butadiene 
styrene/poly vinyl acetate blend membrane. Gas 
permeability in various polymeric compositions and the 
effect of pressure on permeability are the main objectives 
of the comparisons. The model predictions were in 
excellent agreement with the experimental data.   
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