HERE e
Vol. 5, No. 2, pp. 174-185, 2004

vl Al g-Eul Sl A 1L dEe] £

=
=

0z

583 - 8

Separation of Organic Pollutants by
Nondispersive Membrane-Solvent Extraction

Hong-Jin Yoo and Sung-Rok Han
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Abstract Organic pollutants (Phenol, 2-Chlorophenol, Nitrobenzene) were separated from wastewater by nondispersive
membrane solvent extraction, using a microporous hydrophobic hollow fiber module. The system was operated
countercurrently and cocurrently with the aqueous phase flowing through the fiber lumens and the solvent flowing
through the shell side. The distribution coefficients of several solvents (MIBK, IPAc, Hexane) were examined and
MIBK was selected as an extracting solvent. Separation efficiency of countercurrent flow method was better than that
of cocurrent flow method. Also, the overall mass transfer coefficients were determined.

Key words : Nondispersive membrane solvent extraction, Microporous hydrophobic hollow fiber module, Extracting
solvent, Distribution coefficient, Organic pollutants, Wastewater
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Fig. 3. Liquid-liquid extraction with a porous hydrophobic
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Table 1. Specification of chemicals

MIBK Duksan Pure Chemical
Solvent | IPAc Junsei Chemical
Hexane Duksan Pure Chemical
Phenol Junsei Chemical
Solute | 2-Chlorophenol | Junsei Chemical
Nitrobenzene Duksan Pure Chemical

Table 2. Data for Hollow Fiber Module

Module
Dimensions(DxL) 8x28 cm
Effective Surface Area 1.4m’
Effective Area/Volume 29.3 cm’/em’
Max. Transmembrane 2
Diffrential Pressure 42kgfem
Membrane
Type celgard );2;(;1 i;tvoli\i/t[::rroporous
Materiat Hydrophobic Polypropylene
Porosity 40%
Effective Pore Size 0.03m
Burst Strength(min) 27kg/cm?
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Table 3. Absorbance & Wavelength of Organic Pollutants

Wavelength(nm) (272|257  |249
Phenol

Absorbance 2441 |12.482 |2.485

Wavelength(nm) (283 267 [259
2-Chlorophenol

Absorbance 2462 {2.557 |2.582

Wavelength(nm) [345 {304 281
Nitrobenzene 5

Absorbance 2.987 |2.825 (2.853

Table 4. Specification of chemicals for Mobile-Phase
AN(Acetonitril)
‘Water (Fure Water)

Fisher Scientific Korea Ltd, HPLC
Fisher Scientific Korea Ltd, HPLC
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Fig. 5. Diagram of HPLC
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Fig. 6. Schematic of membrane solvent extraction setup
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Fig. 11. A HPLC standard curve of Nitrobenzene
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Table 5. Distribution Coefficients of Organic Pollutants

Disﬁibuﬁon coefficient for given solvent

Pollutants MIBK Hexane IPAc
Phenol 83 0.19 584
2-Chlorophenol 289 6.73 251

Nitrobenzene 396 28 2975




MR BhgolEEel A8 71298 2ol

— & phend(4%8. porm)
ol —{0— 2-chirachendl (1178 ppm
@~ nitrobenzene(608.2ppm)
g oo
8
% 6
5_ 3 S
)
ol- . -
0 10 D D Q0 €0
Aquecus phase flow ratelcc/min)

Fig. 15. Concentrations of organic pollutants in the exit
aqueous phase from the experimental HFM (Solvent :
MIBK 10cc/min ; countercurrent flow)
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Fig. 17. Concentrations of organic pollutants in the exit
aqueous phase from the experimental HFM (Solvent :
IPAc 10cc/min ; countercurrent flow)
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(Solvent : IPAc 10cc/min ; countercurrent flow)
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