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Abstract : Among various water contaminents, organic compounds like phenol are difficult to be
removed or destroyed by conventional methods under the unusual discharge conditions. The separation of
phenol from aqueous solution has been carried out by several methods recently: absorption by an
activated carbon, solvent extraction and liquid membrane technology. The liquid membrane based on
water-oil emulsification has been tested as an alternative technology of the conventional technology. In
this work, tri-n-butyl phosphate(TBP) and liquid polymers were examined as a liquid membrane in the
supported liquid membrane(SLM). The feed concentration of phencl was varied and various tvpes of liquid
membranes were used to examine their effects on separation of phenol. It was found that TBP,
polypropylene glycol 4000(PPG 4000) and polybutylene glycol 500(PBG 500) were proper carriers because
mass transfer rates through them were much higher than or similar to that through methyl isobutyl
ketone(MIBK) which was used as a conventional solvent in a solvent extraction process.
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Table 1. Chemicals used in Experiments

Chemical Manufacturer Purity

Kokusan Chemical
phenol Works, Japan EP
TBP Cameleon Guaranteed Bp
Reagent, Japan

Shinyo Pure Chemicals

MIBK i ' EP
Japan

Kerosene Junsei Chemical Co., EP
Japan

sodium Duksan Pharmaceutical 93.0%

hydroxide  Co., Korea min.

Table 2. Liquid Polymers used in Experiments

Manufacturer
Aldrich, USA
Aldrich, USA
Aldrich, USA

Chemical

Polypropylene glycol 4000
Polybutylene glycol 500
Polybutylene glycol 2000

Polybutylene glycol mono
butyl ether 1500

Polybutadiene 3000

Aldrich, USA

Aldrich, USA

Table 3. Chemicals used in Analysis

Chemical Manufacturer Purity
4-amino Junsei Chemical Co., CR
antipyrine Japan !
potassium Duksan Pharmaceutical -

. . . GR
ferricyani-de Co., Korea
ammonium Kanto Chemical Co., EP
chloride Japan
ammonia Shinyo Pure Chemicals, GR
water Japan i
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Fig. 2. Distribution coefficients of phenol in
TBP liquid membranes.
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Table 5. Total mass transfer coefficients of va-

rious liquid membrnaes.

Total mass transfer
coefficients {cm/s)

liquid
membranes initial feed concentration
500 ppm 3000 ppm

TBP 100% 2.287%10° 2091x10*

TBP 50% 2230%10 " 1.930x10 "

TBP 30% 2278% 10" 1971x10°

PPG 4000 5177x10° 4892%10°

PBG 500 5311x10* 4304x10*
MIBK 50% 1978x10*
.8 =2
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- volume of feed side, cn'

© volume of strip side, cn'

*initial concentration of feed side, ppm
- concentration of feed side, ppm

© concentration of strip side, ppm

* total mass transfer coefficient, cm/sec
. contact area of membrane, cnf

: time, sec
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