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Enrichment of Microbial Biocathodes to replace Platinum Catalyst in
Microbial Fuel Cells.
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Microbial biocathodes are gaining interest due to their low cost, environmental friendliness and sustainable nature. In this study, activated sludge from a textile treatment plant was enriched by
chronoamperometry over 70 days to select for electroactive bacteria for use as a cathode catalyst in microbial fuel cells (MFC) designed for azo dye degradation in the anode chamber.
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Lesd i hsiudvs The genomic DNA from the sludge sample and three (Plank, EB, EW)
samples were extracted with Sigma Aldrich GenElute Soil DNA
isolation kit (Sigma Aldrich, UK). The extracted DNA was tested for
purity with A260/A280 ratio and quantified using a Nano-Drop (Nano-
1000, Thermo Scientific, USA) spectrophotometer. The samples were
The enrichment working volume 300 mL of minimal salts medium (MSM) along with | =£ntto NovoGene Gename Sequsncing Company. China for 163 TRINA:
1% (v/v) trace minerals [1] and 1% (v/v) vitamin mix [2]. There was no organic carbon amplicon sequencing.

source added. A 10% w/v sludge, from an activated sludge tank of Andipalayam textile
effluent treatment plant (CETP) in Tirupur, Indiawas used as the source of inoculum. /1

A custom 5-port enrichment half cell was designed for chronoamperometry. An
Ag/AgCI reference electrode was utilised along with graphite rods as the counter and
working electrodes. To prevent poisoning of Ag/AgCl electrode by the sludge, an agar
bridge (1.5% agar in 1M KCI) was constructed using a syringe and a glass capillary tube. Bt (W)
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The electrodes were connected to a Uniscan (PG581) potentiostat. The enrichment
was performed in the dark at 30°C without additional carbon source to eliminate / .
heterotrophs and photoautotrophs. The voltage applied was -0.1V and the current was Figure 2. (Above) Enriched

recorded every 20 minutes with UIEChem software in chronoamperometry mode. biofilm after 70 days. EW. 165 rRNA Gene. Variale Regions
denotes enriched biofilm (EB) Figure 3. 165 rRNA gene used for bacterial fingerprinting.

proximal to the wire connection,  Incommunity analysis (LC Science 2019)
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Figure 5. Maximum power density for each cathode catalysts. Figure 6. Anodic dye decolourization In Shewanella oneidensis based

Inset: Voltage/current graph for the cathodes indicating the losses. MFC for different cathode catalysts.

A stable current was obtained from the biofilm after a period of 70 The maximum voltage (OCV) obtained was highest for Platinum MFC with 950mV. The similar rate of decolourisation for all systems suggest the dye

days. The average peak current produced was -0.7 mA at -0.1 V vs 890 mV for biocathode and 400 m\ for plain graphite. The polarization tests  decolourisation at the anode is likely independent of the cathodle

Ag/ASCL The increaseinthe reduction current suggests the formation  "evealed 2 maximum power density of: 727242 m m~for Blatinum MPC__ - reaction and dependent on the enzymes and meiators produced

of electroactive biofilm on the electrode surface. S0, W s for Pl CraptteMFC. (UG the bacterial metabalis.

Days
Figure 4. Chronoamperometry of biofilm showing the peak current
for each cycle.
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Figure 8. Representation of microbial orders present n allthe samples
Sudge  EB Pk EW (8) & microbial families present in all the samples (8b)
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J e comyrat | NOs itrobacter Sp. O, NO,
1044 Individual species were observed ininitial sludge, which on enrichment . A e L e/ Nitratireductor NO, / Afipia 5p.05
decreased to ~765 for EW, less than 710 for EB and 624 for plank. / \indicus o, Nor—
These results contradict Wang et al, 3] who obtained a higher number of NO,
EeEce it Snble oreard ioh e : iy Figure 10. Schematic representation of metabolic activity between the
microbes enriched inthe biofilm
The microblal community analysis revealed the ~selection of
References : : chemlithoautotrophic organisms that fix COy for their metabolism, The

/ A most dominant order of species were Flavobacteriales (Bacteriodetes) and

18 sl £ B, .S ol D, Gl B0, (200). vt st A ]
It et o Precedogs el ey of S 10510, 5985775 L e Rhizhobioles (Alphoproteabatctera) n the enriched samples. A nitrogen cycle
B el € 70 AT St e o ety micro-environment was proposed with the presence of Nitrosomonas and
] B ek e oo oA Figure 9. Ternary plot Indicating the dominant specles Nitratieductor specfes. The metabolic interaction between CO; fixers and

6] Wang 2 Zheng Y. 0. Y. W, . W Y. Yarg, 2. 2, {2013, Ayl of oygenredoctonand
icabilcommunity of s o ot i bl el e, Bieesrce Technology 14,59.74 75 in the enriched samples Nitrate reducers contributes to the biofilm formation and current production.
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