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A4, Ko A543 %H(Celgard 5511) 2.0k 4442 (Colgard 4410)0l 4 A vebstce}, ol
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EE BREANM FREAIGATE R7139 el gl gt Folstdon 8
&) f&ustol e A S TS EAUTE @8 771651 & methylisobutylketone 5.t} methylethyl
ketone& AHEStAEH FEFol Tk

Abstract : The effects of the hydrophobic and hydrophilic characteristics of the polymeric
membranes on the extraction of solute from aqueous streams were studied in the membrane
solvent extration, With the system of solvent-water -acetic acid the overall mass transfer
coefficients of acetic acid, K, were shown higher in the hydrophobic membranes(Celgard
4410) than the hydrophilic membrane(Celgard 5511). The organic phase and aqueous phase
were penetrated selectively to the pores of membranes with the hydrophobic and hydrophilic
characteristics, respectively., At this time, the diffusion coefficient of the acetic acid within
the pores filled by the organic phase was higher than that by the aqueous phase. Also,
the overall mass transfer coefficients in this system were increased as the volumeteric flow
rate of organic phase increased and were not effected on that of aqueous phase. The extraction
performence in the system of methylethylketone was superior to that of methylisobutylketone.
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Table 1. Geometeric Characteristics of Membranes

Used
Membranes Celgard 4410 Celgard 5511

Specifications (Hydrophobicity)  (Hydrophilicity)

Porosity(%) 38 45

Thickness (mm}) 0.13 0.13

Pore size{zm) 0.02 0.04

Pore density . X
10x107 TX10°°

(pores / cm®)
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Fig. 3. Schematic of solvent extraction apparatus
using membrane,
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System o Solvent =
(mol/]) C]o/ Clw

MEK -water-HAc 0.58 pure MEK 1.189

MEK -water-HAc 0.83 pure MEK 1.184

MIBK-water-HAc 0.83 pure MIBK 0.442

Table 3. Diffusion Coefficients of Acetic Acid to
Solvents

D Hacwater 1.19x10° (293K)
3.18x10™ (298K)

249%10”° (298K)

D Hac-MEKk

D nac-mk

*Calculated from Hayduk and Minhas correlation.”
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Fig. 7. Effects of methylethylketone flow rate on
acetic acid K, for Celgard 5511 membrane
at a different flow rate of aqueous solution.
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Fig. 10. Comparision of overall mass transfer coefficient
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Fig. 11. Comparision of overall mass transfer coefficient
of acetic acid with Celgard 4410 membrane
and Celgard 5511 membrane in MIBK -water
-HAc system.
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¢ ratio of geometeric factor
C concentration of solute (mol /1)
D diffusion coefficient (em? / sec)
m distribution coefficient
N mole flux {mol / cm%ec)
k individual mass transfer coefficient

(em / sec)
K overall mass transfer coefficient

(cm / sec)
Q volumeteric flow rate (em®/ sec)
t membrane thickness (cm)
€ porosity (%)

7 tortuosity

superscripts

b aqueous or organic bulk phase
i mass transfer interface

o organic phase

subscripts

aq aqueous phase

i component of solute

m membrane

#2/0 137 #A43 19899 59

o organic phase
org organic phase
phi hydrophilic membrane
pho hydrophobic membrane

w aqueous phase
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