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Abstract: A packing-type microbial fuel cell (MFC) was designed to test its capability of electricity pro-
duction and simultaneous biodegradation of benzene. Different experiments were conducted with the MFC
using glucose, benzene, and benzene + glucose, respectively, as the fuel. Results showed that with an
external resistance of 1 000 ), the maximal power densities of the MFC were 228 and 9. 5 mW/ m’ (an-
ode) , respectively, with 1 500 mg/L glucose and 1 000 mg/L benzene as the fuel (substrate). Corre-
spondingly, the maximal volumetric power densities were 20. 5 and 0.9 W/m’ ( calculated based on the
valid net anode solution) for the glucose and benzene, respectively. When a mixed fuel of 1 000 mg/L
glucose and 600 mg/L benzene was used, the maximal power density and the maximal volumetric power
density were 288 mW/m” (anode) and 25.9 W/ m’, respéctively. Benzene was completely degraded by
the anodic microorganisms within 24 h when 1 000 mg/L glucose and 600 mg/L benzene were used as the
fuel. Meanwhile, the COD removal was about 95% at the end of running cycles. For 1 500 mg/L glucose
and glucose-benzene mixture, the Coulombic efficiencies of MFC were 15.7% and 2. 3% , respectively.
The results indicated that benzene could be used in the MFC for generating power while at the same time

accomplishing biodegradation effectively. The MFC technology may provide a new method to offset treat-
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ment operating costs, making advanced remediation measure for difficultly degraded organic matters more

affordable for practical applications.
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Fig. 1 Electricity production of MFC using glucose as

the substrate (Arrows show the replenishment of the fuels)




LR BEWGVRAE . R R A TR R v 7 L PR RE T 5T 115

f) MEC 25817 5 A, FrEeidal2y 285 h, S
JE BA B v R R R Y e, e R S ALY Dy 550
~650 mV, 255 AJE 8 e R R, B R
WA G 0, BRSEnt a2 15h, R IER
650 mV, 7EZS 5 NJEM, MFC 35 2 5% F Al ik
228 mW/m”, PRFAL)REE# i 20.5 W/m’,

2.1.2  AH Befe Ak i MEC 84 /= & 4%
e BB IIA U N 1500 mg/L, FEHILE
W5 MFC o H Fe R B[] A b it 2 an 1l 2 B
Mo MIERIWIIAHE N 400 mg/L B, FEHL AL
H 68 h, i HLEN A 680 mV, B IREEN
257TmW/m?, G HIFREERT R Y 13h; MR
WS Ry 800 mg/L B}, FREdJE I 45 h, EEHLE
700 mV, B IR E R 272 mW/m®, 51
PR A 14 b,

—o— 15008 i Hi+400%
o |500% % Hi-+8007

=~ 500 f I
i 400 X L5007 % fi+ 0%
= 200 e 37 mg/L

0 IIO 2IO 3I0 4‘0 5‘O 60 70
t/h

Bl 2 RIFZRHETT MFC A r ) 2%

Fig. 2 Electricity production of MFC with 1500 mg/L

glucose and benzene in different concentrations
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Fig. 3 Electricity production of MFC with 1000 mg/L

glucose and benzene in different concentrations
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Fig. 4 Electricity production of MFC with 1200 mg/L

benzene and glucose in different concentrations
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Fig. 5 Electricity production of MFC using 1000 mg/L

benzene as the fuel
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glucose as the fuel
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glucose + 600 mg/L benzene mixture as the fuel
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