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Abstract

This study has been attempted to generate electricity, while simultaneously treating artificial organic wastewater using both
batch and continuous microbial fuel cells (MFCs). In the batch MFC, current-voltage curve showed an onset potential of -0.69
V vs. Ag/AgCl. The potential range between this potential and O potential displayed an available voltage for an automatic
production of electric energy and glucose, which was oxidized and treated at the same time. The 486 mg/L glucose solution
showed the maximum power of 30 mW/m? and the maximum current density of 75 mA/m? shown in the power curve. Asa
result, discharging of the cell containing COD 423 mg/L at the constant current density of 60 mA/m?® showed a continuous
electricity generation for about 22 hours that dropped rapidly due to dissipating of organic material. Total electric energy
production was 18.0 Wh. While discharging, the pH change was low and dropped from pH 6.53 to 6.20 then increased to 6.47,
then stabilized at this charge. The COD treatment efficiency was found to be 72%. In the continuous MFC, COD removal
tends to increase as the hydraulic retention time is increased. At one day of hydraulic retention time as the maximum value
reaches the COD removal efficiency, power production rate and power production rate per COD removal that were obtained
were 68.8%, 14 mW/m? and 20.8 mW/m?g CODrm, respectively. In the continuous MFC, the power production rate per
COD removal increases as the hydraulic retention time is increased and decreases as the organic loading rate is increased. At
the values lower than an organic loading rate of 1 kgCOD/m3/d, the values higher than about 18.1 mW/mzlg CODrm could be

obtained.
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Fig. 2. Arrangement of the continuous MFC.
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Table 1. Analysis of seeding dudge

Item Min. Max. Avg.

pH 7.16 7.55 7.22

CODcr (mg/L) 15,268 17,364 16,021
Conductivity (S/m) 1,048 1,236 1,087
TS (mg/L) 21,235 26,598 23,140
VS (mglL) 8,335 11,182 10,530
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Table 3. COD removal efficiency and electric power generation vs. HRT of the continuous MFC
HRT (day)
0.25 0.5 1 5
Seeding sluge dose, mL 50 50 50 50
Glucose, mL, 1 M (raw) 6 6 6 6
pH (Influent) 7 7 7 7
pH (before discharge) 7.08 7.13 6.85 6.77
pH (after discharge) 7.21 7.28 6.96 6.83
COD (Influent), mg/L 768 735 752 766
COD (before discharge), mg/L 563 492 509 478
COD (after discharge), mg/L 460 362 235 114
COD removal efficiency, % 40.1 50.6 68.8 85.1
COD removal mass, g/d 1.705 0.970 0.672 0.176
Organic volumetric loading rate, kgCOD/m®/d 3.07 1.47 0.752 0.153
Eletric power generation, mw/m? 10.72 11.83 14.05 5.01
Eletric power generation per CODrm., mW/m%gCODrm 6.27 12.2 20.8 285
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Fig. 17. Electric power generation per CODrm vs. volu-
metric loading rate of the continuous MFC.
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Table 4. Comparison between the results published by the researchers

This stud Min and Logan Song et al. He et a. Liu et al.
y (2004) (2005) (2005) (2004)
Reactor type Upflow Flat plate Dual chamber Upflow Single chamber
HRT, hour 24 4 16.5 24 3~33
Influent COD, mg/L 750 1,000 1,389 1,000 50~220
COD removal efficiency, % 68.8 79 73.8 90 80
. 2 14.05 (operation)
Electric power, mW/m 35 (max. from IV curve) 43 (max.) 4.77 (max.) 170 (max.) 26 (max.)
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