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Influence of Acetate on the Removal of Phenanthrene from
Contaminated Soil using Fenton Reaction
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Department of Civil Engineering, Hanyang University

ABSTRACT : Due to rapid consumption of hydrogen peroxide, large amount of hydrogen peroxide is required when Fenton reaction
is applied to the contaminated soil. In this study, acetate was employed as a ligand of Fe™* to enhance the efficiency of removal of
phenanthrene by securing the stability of hydrogen peroxide. 0.5~3 times of acetate (2~ 12mM) was added to compare with molar con-
centration of Fe’". Low initial concentration of hydrogen peroxide was 0.7% to eliminate side effect of removal efficiency. The. results
showed that hydrogen peroxide lifetime was lasted up to 72 hours, or more than 50 times of normal lifetime. Phenanthrene removal
efficiency was improved up to 70% due to stabilized hydrogen peroxide. Ferrous ion was oxidized to ferric ion and oxidation-reduction
was repeated during the reaction. Finally ferric ion was reduced to ferrous by HO,. It was confirmed that, due to the influence of
hydrogen peroxide, pH was acid region and it remained at the range of 4~5 when 8 mM or more of acetate was added. Acetate which
was used as the ligand of Fe was also decomposed by Fenton reaction. The decomposition time of acetate was slower than phenanthrene.
Therefore, it was able to come to the conclusion that phenanthrene was superior to acetate at the competition for decomposition. Through
the results of this study, it was able to identify the possibilities to improve the efficiency of Fenton reaction in the contaminated soil
and its economic feasibility, and to move to more realistic technique through research expanded to neutral pH region.
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Table 1. Experimental condition
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Fig. 1. Effect of various acetate concentration on the decom-
position of HyO.
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Fig. 2. Decomposition of phenanthrene in soil under various
acetate concentration.
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Fig. 3. Concentration of Fe’* in various acetate concentration.
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Fig. 4. pH in various acetate concentration.
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Fig. 5. Decomposition of acetate in the system.
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