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Sorption and Degradation of Benzene by Hydrogen Peroxide

and Microorganism in a Sandy Soil
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ABSTRACT

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 and microorganism to
investigate the sorption and degradation characteristics 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 result 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 Benzene was degraded 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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A EG 2 BAY R AME EYOlA Benzene® WiAAY F FAAYAA ust
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Aol AdaxFagPez 149 4 dvtn 39t Hendry et al. (1997)& AFAE E %o
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2 87ty Fae] WAttt BuEHoh B AFo A= Benzened 2 9 R
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Fig. 1. BTCs of KCl and Benzene for a sandy soil column obtained from four
different cases regarding the presence of hydrogen peroxide and
microorganism ((a) no hydrogen peroxide and no microorganism, (b)
hydrogen peroxide only, (c) microorganism only, (d) hydrogen peroxide and
microorganism)
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g BTC3 (0.26), #4354 wte 243 BTC2 (02), F4tsisas) nAdEL EF 3
£382 & BTC1 (048)9) w22 vegton ole Zaf@Ade] v7tgFae dojy
Aernge HFisteayd AR o] dojue Ad o A detdde A
SRl

BEA FHEZFR KCl #HFHdez2Re FH4d difdAs (V) A4 (D),
ag)a FRAASF (A)E Table 13 2t KCIZRH 758 V, DI #HA5E 3
€3} Benzened] st#THE HAsE A FAHA FAASFE BTC4, 1, 3,29 &
o2 Z7stgan. #Ad&o) 7 B BTC4AA 713 2& 4457 239d:
g, ol ZAAF7E A @)l ebd uier 2ol dxk FHA LA kol g 5ol
M, ke Azt tig Faae] d4olv] dielth AL AEe 288 ATE
F3td Adg Ao B4 (Relative decay amount)& BTCI, 2, 3, 49] 0.8 Z7}
e AFFre Zaed 2 4% YUY (Table 1).

KCl ¥ Benzene® AHFIEEE vlugozN Fa E& 3 € Benzened 43S
FA8t4th (Table 1). BTCI, 2, 3, 49 To2 HAFIEEI} 7480 o|RL 73
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ool &&d27 229ES dudg (Fig. ). &7 £&843% 55 3750

W& BTCl1, 27} BTC3, 48}t & 3& 23ovw, #AAsts4E H L3 BTC2, 4904

BTCl, 32t & &€& Btk o|ZRE FIFfF&Fo] wMEsrs §EU4L7 gon, &
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Table 2. Transport parameters and mass recoveries of KCl and Benzene

Relative Mass Mass Recovery
v D A u

dec Recovery of Ratio of KCl
(cm/min) (em”/min) (cm) (1/min) ay overy atio

amount (-) Benzene (%) to Benzene

BTC1 0.38 0.46 119 0.008 1.92 87 0.65
BTC2 0.37 0.19 052 0014 3.36 55 0.39
BTC3 0.12 008 071 0.0095 5.23 32 0.40
BTC4 0.04 0.05 1.97° 0.0058 12.72 22 0.22
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