F2ZABGENFAEI] ] Vol. 10, No. 5, pp. 11~17, 2005 <BEE>

SH7|HE ZHEE ol2st 2kt Y HsER|oMe] phenanthrene XA

SR - AN - OIRE? - YX|e
ol A e T, i lesl AEsiesth)

Removal of Phenanthrene by Electrokinetic-Fenton Process in a
2-dimensional Soil System

Ji-Yeon Park' - Sang-Joon Kim? * You-Jin Lee’ + Ji-Won Yang”*
!Korea Institute of Energy Research
’Department of Chemical & Biomolecular Engineering, KAIST

ABSTRACT

Characteristics of phenanthrene removal in the Electrokinetic (EK)-Fenton process were investigated in a 2-dimensional
test cell in a viewpoint of the effect of gravity and electroosmotic flow (EOF). When the constant voltage of 100 V was
applied to this system, the current decreased from 1,000 to 290 mA after 28 days, because soil resistance increased due to
the exhaustion of ions in soil by electroosmosis and electromigration. Accumulated EOF in two cathode reservoirs was
10.3 L and the EOF rate was kept constant for 28 days. At the end of operation, the concentration of phenanthrene was
observed to be very low near the anode and increased in the cathode region because hydrogen peroxide was supplied from
anode to cathode region following the direction of EOF. Additionally, the concentration of phenanthrene decreased at the
bottom of the test cell because the electrolyte solution containing hydrogen peroxide was largely transported toward the
bottom due to a low capillary action in the soil with high porosity. Average removal efficiency of phenanthrene by EK-
Fenton process was 81.4% for 28 days. In-situ EK-Fenton process would overcome the limitations of conventional
remediation technologies and effectively remediate the contaminated sites.
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Fig. 1. Schematic diagram of test cell for EK-Fenton process.
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Fig. 2. Profile of current in the soil system.
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Fig. 3. Accumulated electroosmotic flow.
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Fig. 4. Coefficient of electroosmotic permeability, k. and
coefficient of water-transport efficiency, k;.
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