OPTIMIZING MICROBIOLOGICALLY CONTAMINATED
WASTEWATER TREATMENT USING MICROBIAL FUEL CELLS

DCMFC diagram courtesy of Int. J. Energy Res. (Wiley)

DATA ANALYSIS

Table 1: Total Dissolved Solids
Aluminum exhibited a rapid initial increase, reaching 986
ppm by 48 hours, before leveling off to end at 1607 ppm,
showing that it may have a faster initial reactivity compared
to the other metals.

Figure 1: Total Dissolved Solids
lllustrated that zinc eventually showing the highest overall
increase. Nickel demonstrated the least amount of dissolved
substances, indicating the lowest reactivity among the four
metals tested over the experimental duration.

All figures, tables, graphs, and photographs by Jocelyn Mathew unless otherwise stated.

METHODS

1.Build two Double Chamber Microbial Fuel Cells (DCMFC) using four 1.4-liter containers .
2.Create two Proton Exchange Membranes (PEM) with 1 cup of distilled water, 6 tsp of potassium chloride, 2 tsp of agar, and 2 PVC pipes
3.Configure the two anodes and cathodes with 1 pair of alligator clips each to a multimeter

4.Retrieve 2 liters of wastewater from Santa Ana River, Yorba Linda, to put in the two separate 1.4-liter airtight containers and 2 liters of distilled
water to put in the last two airtight containers

5.Introduce the aluminum anode and carbon rod cathode to the DCMFC's respective chambers by clipping each to an alligator clip that connects to .
the multimeter

6.Inoculate 1 liter of bacteria-rich wastewater solution into the DCMFC's anodic chamber with the aluminum anode

7.Measure the voltage output through the multimeter every 12 hours for 5 consecutive days

8.Analyze the final TDS of the cathodic chamber substrate and average voltage after 120 hours of inoculation in the DCMFC
9.Sanitize the supplies and area with Isopropanol disinfectant before rearranging DCMFC with the zinc, iron, and nickel anodes
10.Repeat this process with the rest of the three anodes, each 3 times in 5-day trials

ABSTRACT

In my experiment, | aimed to enhance the efficiency of a Double
Chambered Microbial Fuel Cell (DCMFC) for water purification and
electrical output by testing four different anode materials:
aluminum, zinc, iron, and nickel. A DCMFC utilizes a Proton
Exchange Membrane (PEM) to separate its anode and cathode
chambers, employing electrochemically active bacteria to oxidize
substrates, thus generating electricity. By measuring the voltage
and Total Dissolved Solids (TDS) over five days, | hypothesized
that aluminum would be the superior anode due to its high
conductivity and corrosion resistance. Surprisingly, zinc
outperformed aluminum in increasing voltage and TDS after 120
hours, despite aluminum's initial lead. This unexpected result
suggests that aluminum's effectiveness diminishes over time,
possibly due to chemical changes under acidic conditions. This
study not only underscores the potential for microbial fuel cells in
sustainable wastewater treatment but also suggests zinc as a
promising anode material for optimizing DCMFC performance.

Table 2: Average Voltage Produced

e Zinc anodes maintained high and stable voltage levels
throughout the 120-hour period, starting at 1225 mV and
ending slightly lower at 1222 mV, indicating consistent
electrical output.
Figure 2: Average Voltage Produced

Zinc maintained a high and relatively stable voltage around
1200 mV. Aluminum showed a small decline but remained
consistent, averaging just above 1000 mV. Iron's voltage was

The Total Dissolved Solids (TDS) was measured with a TDS Meter and the electrical output was measured with a multimeter
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