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Anoxic biodegradation of benzene and toluene in the presence of
Fe(OH ) ;-coated sand

LIU Xue-yu, LIU Fei, CHEN Hong-han, ZHANG Xiao-ran and XIA Fan

(School of Water Resources and Environment, China University of Geosciences, Beijing 100083, China)

Abstract: Petroleum hydrocarbon and chlorinated hydrocarbon multi-plumes usually coexist under nature conditions. The disposal of
the contaminated plume is focused on the utilization of the products from granular iron permeable reactive barriers (PRBs) which can
remove chlorinated hydrocarbons as the electron acceptor to biodegrade BTEX in the aquifer. Benzene and toluene are the most toxic
compounds and tend to exist for a long time in the aquifer. This study focused on the biodegradation of benzene and toluene by using
Fe(lll ) from the Fe(OH);-coated sand under anoxic conditions. Data obtained show that the biodegradation of benzene and toluene
occurs when Fe([ll ) is used as the only electron acceptor. After incubating, the rate of biodegradation will obviously increase. The
biodegradation experiment indicates that the biodegradation rate of toluene is faster than that of benzene. The half life of benzene and
toluene are 4.02 and 3. 81 days respectively.
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Fe Il 1.00mg kg Eh 200 mV pH 7.99 0.42
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Lovley et al. 1994 Coates et al . 4
1996 Fe [II 4
110 mg L CaCO4 SO~ NOy
250 m Fe 1l Lovley et al .
1990 Fe 2
Hunt et al. 1997 Kao et al. KoHPO, 17.8 mg L. Na,HPO, 21.8
2003 Fe III mg L MgSO, 11.0 mg L FeCl; 0.15 mg L  NaHCO;
1.0mg L CaCl, 27.5mg L
2002 MnCl,» 4H,O 0.198 mg L
Fe Il Fe [l CoCly 6H,O 0.238 mg L ZnCl, 0.136 mg 1. CuCly 2H,O
0.17 mg L. H3;BO; 0.06 mg L NiCl,y 6H,O 0.24 mg
2001 L
Fe [l 3
Fe Il Lovley et al. 1994 999 99.5%
Fe [l
4 Fe OH ;
Elizabeth 1998 0.5~0.6
Fe OH ; mm  10% HNO;
0.5 mol L. NaOH 90C
FeCly 6H,O
0.5 mol L NaOH pH= 4.5~
1 5.0 24~36 h Fe
OH ; Fe OH ;
1.1 90C
Fe OH ; Fe |l 1.3
1
HP-6890 HP-7694
Fe Il Fe OH ;
2
Fe Il Fe II FFAP
CO, Fe Il 160°C FID
Fe Il Fe I Fe Il 260C 70T I mn 10 C min
150C 1.5 mL min 2:1
CeHs +30 Fe [ +12 3 mL min
H,0—>30Fe [ +6CO,+30 H" C,Hg + 36 Fe 60C 65C 70C
Il +21 HLO—>36 Fe Il +7 HCO; +43 H" 1.00 min 3 min
1.4
1
1.2 1L

4:1



531

6 Fe OH ;
Fe Il
2
2.1
2 1
250 mL Fe OH ; Fe OH Fe OH
L
500 m 381 g g
- 2
20 20.53% 2.42%
60 r min 0.5% NaNj Fe I
FDA 90 % XPS 2
2004 250 mL 1 500
mlL
Fe OH 3
500 pg L 1000 pg L
500 pg L 1000 pg L
1
3
143 mL
15 mL 10% 6~7 1
2~3 FDA Fig. 1 Variation of quartz sand shape before and after
pH Fe OH 3-coating
2 XB %
1 ug L Table 2 Surface component of quartz before and after
Table 1 Concentration of microbe domestication of each Fe OH ;-coating
grade ~ . ~
1 B 3 4 Fe O C Si Cl
50 150 250 500 2.42 51.85 23.73 19.07 2.94
100 300 500 1000 20.53 52.53 9.76 15.45 1.73
X103
- Q — BER
)
20 s s B
=
=
—
i

A
q o
G, &% 2,8

[€ 5 0w
— Y- N
S AD N: o

L L L L L .
1000 800 600 400 200 0

BT SRRV
2 XPS

Fig. 2 XPS picture of quartz and coated quartz
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Fig. 3 The third and fourth domestication cycle of benzene and toluene
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Fig. 5 Variation of FDA in biodegradation experiment
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