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Abstract: [Objective] To isolate and obtain an electrochemically bacterium (exoelectrogen), strain
WI5-4, from anode leacheate of MFC using biowaste as substrate and to study its electrical
characteristics. [Methods] The strain was identified by morphological observation, physiological and
biochemical properties and 16S rDNA sequence analysis. MFC (microbial fuel cell) was constructed
using strain WJ5-4 as exoelectrogen and using biowaste as substrate. The electrical properties of strain
WIJ5-4 was studied on different inoculation concentration and solid content. [Results] The strain WJ5-4
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belonged to Nitratireductor, when inoculation concentration was 200 mL, the maximum power density
was 135.16 mW/m’, stable working voltage was 370 mV and degradation of TOC (total organic
carbon) was up to 41.46%. When solid content was 23%, power density was 163.69 mW/m’, the
voltage was 434 mV, and degradation of TOC was up to 46.29%. [Conclusion] Strain WJ5-4 could
produce electricity using higher solid content biowaste, and the electricity production cycle was longer.
These results would provide reliable basis for further treatment of biowaste by the means of MFC.

Keywords: Exoelectrogen, Nitratireductor, Microbial fuel cell, Biowaste
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Figure 2 SEM picture of strain WJ5-4
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Figure 3 Phylogenetic tree of strain WJ5-4 based on 16S rRNA gene sequences
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Table 1 Comparison of physiological and biochemical
characteristics of WJ5-4

W3 H Test items WJ5-4
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0 1 1 1
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Ui Figure 6 Effect of inoculation concentration on
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Table 2 Electricity generation performance and degradation rates of TOC on different inoculation concentration

PR

. . 100 200 300 400
Inoculation concentration (mL)

FasE Ik Stable voltage (mV) 153 370 334 221
TN
EijC.jJ?&E . 3 81.06 135.16 128.07 106.94
Maximum power density (mW/m")
PN BH Internal resistance () 686.50 667.04 660.38 608.72
TOC [%f#>% Degradation rate of TOC (%) 19.56 41.46 30.05 18.63
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Figure 9 Effect of solid content on voltage
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Figure 10 Effect of solid content on degradation rate of TOC
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Figure 11 Effect of solid content on power density
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Figure 12 Effect of solid content on polarization curves
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Table 3 Electricity generation performance and degradation rates of TOC on different solid content
P R E'ithJJK%JE . . TOC Wefife 5
Solid content (%) Stable voltage (mV) Maxlmu(ﬁ\};)/zg; density Internal resistance (£2) Degradano(r;/: )a (e ofTOC
6 210 107.05 607.90 18.30
12 317 107.05 645.30 21.75
18 403 124.52 669.00 35.00
23 434 163.69 667.20 46.29
29 350 133.51 667.00 42.37
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Nitratireductor indicus.N. pacificus 1 Nitratireductor
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