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ABSTRACT

The effect of chemically oxidized intermediates of Polynuclear Aromatic Hydrocarbon
(PAH) compounds on the degradation of the parent PAHs was characterized and
evaluated for the context of cooxidation.

Anthracene and pyrene exhibited extensive degradation (mean percent removal of
57.5%) after 28 days of incubation by introducing the Fenton oxidation intermediate of
the PAH compounds, while unoxidized anthracene and pyrene exhibited 12.5% removal.

The chemical oxidation products can serve as a structually similar analogue substrates
for a consortia of soil microorganisms and as a metabolic intermediates in the
biodegradation sequence of the parent PAH compounds.

These results may be interpreted in the context of cooxidation mechanism whereby high
recalcitrant PAH compounds are biodegraded in the soil and suggest a potential tool for
bioremediation of PAHs contaminated soils and protection of groundwater.

Key words : chemico-bioremediation, Fenton reaction, cooxidation, chemically oxidized
intermediate, dehydrogenase activity, analogue substrate, PAHs
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Table 1. Oxidation of PAH Compounds with
Fenton’ s Reagent

PAHs Percent oxidized
Anthracene 11.3(2.1)
Pyrene 5.3(1.8)

Numbers in parentheses are standard deviation (n=3)

Table 2. Degradation of Oxidized and
Unoxidized PAHs in Soils

Co -k tis
PAHs 2
(mg/kg) | (1/day) | (day)
Anthracene
Oxidized 133 10.0361 | 19.2 0.97
Unoxidized 150 {0.0119| 58.2 0.75
Pyrene
Oxidized 142 10.0500| 139 0.82
Unoxidized 150 [0.0058 | 119.5 | 094
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Fig.3. Soil Degradation Activities for Oxidized
and Unoxidized PAH Soil Incubations
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