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ABSTRACT

The purpose of this study was to evaluate effects of initial concentration and nutrients
in treatment of petroleum hydrocarbon contaminated soils. The reactor used in this study
was slurry-phase bioreactor of in-vessel type. Performance results on treatment of diesel
fuel contaminated soils and micorbial growth were generated at the bench-scale level. The
fate of TPH(Total Petroleum Hydrocarbon) and the microbial growth were evaluated in
combination with biodegradation rate.

Effect of initial loading levels of 50,000 and 100,000mg TPH/kg soil was studied.
Performance results with two reactors were showed at the total TPH removal rate of
90.5% and 90.8%, respectively. However, the reactor with the initial concentration of
50,000mg TPH/kg soil showed higher biological TPH removal efficiency except for removal
by volatilization than the other.

Although the different amount of nutrients was applied in two reactors, there was no
remarkable difference in microbial growth rate. However, considerable factor in this
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results was that applied different initial concentration to two reactors. Although initial
concentration was two times higher than it applied to the reactor without addition of
nutrients, in total and biological TPH removal rate the reactor with addition of nutrients
showed a higher than the other.

Key words : Slurry-phase bioreactor, Diesel fuel, TPH, Biodegradation
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Table 1. Characteristics of soil used in this study

Sieve analysis(weight %) >2mm 30.8
2~05 41.1
0.5~0.075 226
0.075< 5.5
" Moisture content(by gravimetric analysis, %) 16.0
pH 6.6
Organic matter(VS, %) 5.76
CEC'(H" meq/100g) 33
HUM " (cfu™"/g soil) 2.6 x 10°

* CEC = cation exchange capacity
** HUM = hydrocarbon —utilizing microorganisms
*** cfu = colony forming unit
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Fig. 1. Bioreactor used in this study.
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Table 2. Experimental conditions

QBT E ZJLE 50T(QR)A
HZ2% 310C(5~TE)7H 10T/ming A48

Parameter K1 K2 K3
Diesel conc. (mg TPH/kg soil) 50,000 100,000 50,000
Temp. (C) 25+1 25+1 25+1
pH 66~79
Mixing speed(rpm) 70 70 70
Aeration(L/min) 0.4 04 0.4
Solids content(weight %) 20 20 20
Nutrients addition O 0 X
{phosphate buffer solution)
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Fig.2. Total TPH removal.
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Fig.4. Cumulative TPH removal by

volatilization.
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