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ABSTRACT

The purpose of this study was to evaluate effects of solids content and mixing speed in treatment of
petroleum hydrocarbon contaminated soils using a slurry-phase bioreactor. Performance results on
slurry-phase bioremediation of diesel fuel contaminated soil were generated at the bench-scale level.
The fate of TPH(Total Petroleum Hydrocarbon) was evaluated in combination with biological
treatment. Abiotic and biotic fate of the TPH were determined using soil not previously exposed to
compounds in diesel fuel.

The reactor volume for given throughput can be reduced by maximizing the solids content.
Applications of 50% and 20% solids content(dry weight basis) were showed a little difference(57.5% :
61.6%) in biological TPH removal rate each other.

Mixing and particle suspension are critical to desorption and biological degradation. In this
standpoint, this study was performed using two mixing speed. When the reactor was operated at
70rpm, it had a better result in the particle suspension and TPH removal rate than the reactor with

mixer rotated at 20rpm. In the reactor applied 20rpm, it was resulted in failure of particle suspension.
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Table 1. Characteristics of Soil used in this Study
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* CEC = cation exchange capacity
** HUM = hydrocarbon-utilizing microorganisms
*** cfu = colony forming unit
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Parameter R1 R2 R3 R4
Diesel conc.(mg TPH/kg soil) 20,000 20,000 50,000 50,000
Temp.(T) 2541 2511 25+1 25+1
pH 66 ~ 7.9

Mixing speed(rpm) 70 70 70 20
Aeration(L/min) 1 1 0.4 0.4
Solids content(%) 50 20 20 20
Nutrients addition 'e) @) O O

(phosphate buffer solution)
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Fig. 1. Accumulated TPH removal in R1.
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Fig. 2, Accumulated TPH removal in R2.
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Fig. 3. Accumulated TPH removal in off-gas.
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