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Fenton—like Reaction for Treatment of Petroleum—Contaminated Silty Clay
after Soil Washing Process
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ABSTRACT : This research was performed to assess a Fenton-like oxidation using naturally present iron in the field to treat remained
oils throughout silty clay residues which finally resided even after a series of soil washing process. Biodegradability was thus tested for
reaction products to investigate a possible treatment of the Fenton-like oxidation coupled with a biological treatment process. For those
purposes, two types of field soil samples (e.g., dewatered cake after conditioning with a polymer and not-dewatered residue) were tested
to remove TPH by adding the various concentration of hydrogen peroxide (H.O,). Moreover the biodegradability of treated samples was
observed based on the ratio of BODs/CODc; after Fenton-like oxidation. The Highest removal of TPH was at 1% of hydrogen peroxide
(H202) when hydrogen peroxide (H»O,) was continuously injected for a period of time rather than that of spot introduction with the same
amount of it. For the dewatered cake, TPH was effectively treated when the ratio of solid and water was mixed at 1:2. Employing
cooking oil could increase solubility of TPH due to enhanced surface-active escalating TPH desorption from silty clay. Nonetheless, the
biodegradability was decreased as long as the oxidation duration being extended regardless of operational conditions. It was therefore
proved that Fenton-like oxidation using H»O, and natural iron minerals was able to remove adsorbed oils in silty clay but the removal
efficiency of TPH was low. And if a biological treatment process followed after Fenton-like oxidation, microorganisms would need
enough time for acclimation.
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Fig. 1. Lab-scale of Fenton Reaction Vessel and Jar Tester.
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Table 1. The analytical results of residual silty clays by using
XRF (HIGH PEROFRMANCE X-R, Axios (Phillips))

Element Conc. (%) Compounds Conc. (%)
(6} 47.10 Na,O 0.91
Na 0.68 MgO 1.79
Mg 1.08 AlLOs 23.20
Al 12.30 Si0, 57.10
Si 26.70 P,0;s 6.18x10™

P 2.69x10°™" S0; 0.30
0.12 Cl 0.03

Cl 0.03 K20 3.28
K 2.72 Ca0 1.73
Ca 1.23 TiO, 1.25
Ti 0.75 MnO 0.14
Mn 0.11 Fe;03 9.94
Fe 6.95 Zn0 0.05
Zn 0.04 Rb,0 0.02
Rb 0.02 SrO 0.05
Sr 0.04 710, 0.04
Zr 0.03 Nb,Os 0.01
Ba 0.12 BaO 0.14
Pb 0.02 PbO 0.02
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Fig. 2. Amount of dissolved iron in petroleum-contaminated
silty Clay after soil washing process observed by
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Fig. 3. Fenton-like degradation of TPH with regard to H,O,
concentration.
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Fig. 4. The value of BOD/COD¢: with regard to H,O, con-
centration.
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Fig. 9. The TOC concentration of 5% solid according to the
reaction time.
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Fig. 10. Fenton-like degradation of TPH according to vege-
table oils.
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