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Abstract

In this work, cost effective venting is considered by comparing flow rates of 5ml/min,
10ml/min, and 20ml/min. Studies were performed on a soil artificially contaminated
with diesel oil (the initial TPH(Total Petroleum Hydrocarbon) concentration of
7098mg/kg), and nutrient condition was C:N:P rate of 100:10:1. The soil has a sandy
texture with pH of 6.8, 2.16~2.38% organic matter, a total porosity of 47~52% and field
capacity 16.2~17.2%. The column experiments was made of glass column of 60cm
length and 10cm 1D. at controlled temperature of 20C(%£25C). The efficiency of
continuous flow rate of 5, 10 and 20ml/min resulted in separately 61.3%, 58.1%, and 55%
reduction of initial TPH concentration(7098mg/kg). Hydrocarbon utilizing microbial count
and dehydrogenase activity in air flow of 5ml/min were higher than those of the others.

The first order degradation rate of n-alkanes ranging from Cl10 to C28 was higher
than that of pristane and phytane as isoprenoids. The Ci7/pristane and Cis/phytane ratios
for monitoring the degree of biodegradation were useful only during the early stages of
oil degradation. Degradation contributed from about 83% to 93% of TPH removal.
Volatilization loss of diesel oil in contaminated soil was about 7% to 11%, which was
significantly small compared to degradation.
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Table 1. Experimental conditions

Air flow

TPH Concentration(mg/kg) i Field Capacity (%) Nutrient
(ml/min)
5
7,098 10 60-80 N:PU10:1)
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Fig. 1 Schematic diagram of lab-scale Bioventing system.
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Table 4.5 Comparison of residual TPH degradation kinetic parameters calculated on the
first order kinetic equation at various air flow management with added nutrient

First order
Condition k (1/day) R* Half-life (day)
5 ml/min 0.0177 0.96 39.16
10 ml/min 0.0141 0.91 49.16
20 ml/min 0.0143 095 4847




TPH concentration (mg/kg)

Fig. 2 Variation of residual TPH concentration versus time for various air flow
management option. Values are the means of three replicates[(a):5ml/min, (b):10ml/min,
(¢):20ml/min].
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