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ABSTRACT

Feasibility of electrokinetic process combined with Fenton-like reaction was investigated for the removal of phenanthrene
from contaminated soil. Transport of hydrogen peroxide by electroosmosis and decomposition of phenanthrene by Fenton-
like reaction were observed in a model system. Electrical potential gradient and electroosmotic flow (EOF) at 10 mA were
higher than those at 5 mA. High accumulated EOF resulted in high removal efficiency of phenanthrene because the large
amount of hydrogen peroxide was transfered through the soil. Removal efficiency of phenanthrene by water washing was
8.5% for 7 days. The highest removal efficiency including phenanthrene decomposition was 95.6% for 14 days. After the
operation, soil samples with removal efficiency of 95.6% showed low concentrations of phenanthrene and its intermediates.
From this result, it was presumed that phenanthrene was decomposed to small molecules or mineralized to water and
carbon dioxide due to continuous supply of hydrogen peroxide by electroosmotic flow.
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Fig. 1. Formulas of phenanthrene and its intermediates.
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Fig. 2. Schematic diagram of electrokinetic remediation test cell.
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Table 1. Experimental Conditions

Exp. Current (mA) | H,O, (%) Period (day)
1 10 - 7
2 10 35 7
3 10 1.0 7
4 5 35 14
5 10 35 14
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Table 2. Removal Efficiency of Phenanthrene in Soil

Exp. Current H,0, Period |Total EQOF| Removal
(mA) (%) (day) (mL) | eff. (%)
1 10 - 7 1710 8.50
2 10 35 7 1406 84.2
3 10 1.0 7 1280 46.3
4 5 35 14 7719 54.7
5 10 35 14 2737 95.6
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Table 3. Content of 9,10-phenanthrenequinone and Phenanthrene
(Exp. 5)

Normalized Concentration (mmol/kg soil)
distance -phenanth

from anode g;elzgezmnone Phenanthrene
0 0.045 0
0.1 0.037 0.065
02 0.046 0.001
0.3 0.041 0
04 0.049 0.018
05 0.044 0.016
0.6 0.051 0.022
0.7 0.046 0.107
0.8 0.049 0.238
0.9 0.061 0.227
1.0 0.083 0.182

Initial soil 0.057 2239
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