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ABSTRACT

Benzene, one of the aromatic hydrocarbons, can be degraded by physical, chemical and
biological processes in aquifers. This study aimed at analyzing separately the three different
forms of degradation by performing column tests. Column tests using KCl and benzene as
tracers were conducted for four different cases: 1) no hydrogen peroxide and no microorganism;
2) hydrogen peroxide only; 3) microorganism only; 4) hydrogen peroxide and microorganism to
investigate the sorption and degradation of benzene. The observed BTCs of KCl and benzene in
all cases showed that the arrival times of the peaks of both tracers coincided well but the peak
concentration of benzene was much lower than that of KCL This reveals that a predominant
process affecting the transport of benzene in a sandy soil is an irreversible sorption and/or
degradation rather than retardation. Decay of benzene through sorption and degradation increased
with the addition of hydrogen peroxide and/or microorganism. Dissolved oxygen decreased with the
increase of benzene in all cases indicating that degradation of benzene was also influenced by
dissolved oxygen. For BTCs with the addition of microorganisms (case 3 and case 4),
microorganism showed much lower concentrations compared to the initial levels and an increasing
tendency with time although concentrations of benzene returned to zero, indicating a possible

retardation of microorganism due to reversible and irreversible sorption to the particle surfaces.
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Table 1, Experimental conditions of column tests

Tracer Conc. Hydrogen )
- - . Specific flux
Column test KCl Benzene Microorganism | Peroxide Conc. (cm/day)
c
@L) L) (CFU/mL) (%) g
BTC1 10 1 0 0 222
BTC2 10 1 0 0.025 203
BTC3 10 0.5 1.0X10° 0 38
BTC4 10 0.5 1.0 x 109 0.025 10
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Table 2, Transport parameters and mass recoveries of KCl and Benzene
Coefficient of Relative Mass Mass Mass
v D . u decay Recovery |Recovery of Recovery
. . Determination . .
(cmy/min)| (cn?/min) ®) (1/min) amount of KCl1 Benzene Ratio of
-) (%) (%) Benzene to KCl1
BTC1| 044 047 0.92 0.0080 1.92 134 87 0.65
BTC2| 040 0.23 0.79 0.0140 336 141 55 0.39
BTC3| 0.13 0.31 0.89 0.0095 5.23 80 32 0.40
BTC4 | 0.05 0.08 0.88 0.0058 12.72 100 22 022
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Table 3. Dissolved oxygen concentrations of column tests

Initial DO peak DO Difference Specific flux
(mg/L) (mg/L) (mg/L) relative to BTC4
BTC1 8.74 8.59 0.15 222
BTC2 11.08 9.53 1.15 20.3
BTC3 7.73 7.38 035 3.8
BTC4 8.36 797 039 1.0
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