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this research is to create electricity from soil utilising plant microbial fuel cells [PMFC] or bio-
battery, which transform chemical energy from organic components in soil into electricity.

There are various sources of energy we have gone through in day to day life and as a source of electricity we consider
drilling rigs and smokestacks, windmills and solar panels, and perhaps even lithium-ion battery packs spring to mind. What we
generally don't consider are the farms, which cover more than one-third of the Earth's total land area. Yet, it has been
discovered that they may also be used as an energy source. Soil may create electricity by forming biological batteries that can
power agricultural sensors, reducing the need for single-use chemical batteries. The soil is actually incredibly rich in fuels, and
we are simply collecting that fuel in this situation.

This bio-tech process is to create a battery that generates power from soil bacteria. The battery will be installed in the
ground and the nutrients and bacteria present in the soil seep into the battery when it is watered or rains. As a result Protons
and electrons are produced of their feeding activity. When paired with oxygen pouring into the battery through holes, the
process produces enough electricity to operate lights, displays or tiny appliances. Soil bacteria, unlike solar panels or wind
turbines, never cease producing energy. As a result, even when the sun isn't shining or the wind isn't blowing, the flow of
electricity will remains steady. Eventually, our lawns and plants may be able to power our lights, TVs, music, and even Wi-Fi.
We could eventually power our entire homes with this affordable source of renewable energy and if the soil is consistently
watered, this battery will always generate electricity.

Chemical processes are used in standard batteries. With a lithium-ion battery, for example, lithium ions flow from the
battery's negatively charged anode to its positively charged cathode. This will produces free electrons that travel through a
separate wire, transferring an electric current from the anode to the cathode via the device being powered. Instead of utilising
an element like lithium as fuel, this battery will employs organic materials. Microorganisms in the soil consume organic
materials, breaking it down in a process that produces hydrogen ions as well as electrons. A wire is required within the gadget
that carries free electrons from the anode to the cathode, energising the sensor in the process.

For years, scientists have been working on bio batteries that use enzymes to break down carbs, fatty acids, and
alcohol. In elementary school, many students are exposed to the popular potato battery demonstration, which demonstrates
how the acids in a potato may be used to power little lights or clocks. A number of studies have also been conducted to
generate energy from organic debris present in wastewater and utilise it to cleanse the wastewater. Yet, the technique has yet to
scale.

Professor Shelley Minteer's research group at the University of Utah is researching on putting DNA into bio batteries
to boost energy density. She believes that the pricing and operational efficiency of biosensor technology will determine its
broad adoption.

At this stage, it's time to consider the cost of the materials that will need to construct electrodes, how to connect
everything and how to make those systems efficiently.

Most of biotech is composed of graphite, which is abundant and inexpensive, even less costly than the materials used
to construct solar panels, which can also be used to power sensors but take up more area and can only provide energy when the
sun is shining. While single-use chemical batteries may need to be replaced several times each year but this biotechnology will
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generate energy on a continuous basis, both during the day and at night. They will create electricity regardless of whether it is
raining or overcast.

According to some scientists, these sensors may last up to ten years and cost less than one euro, compared to four to
ten euro for chemical battery-powered sensors. This is what will genuinely make or break the situation.

These panels will one day aid to power future biotech cities. Imagine farmers using their own fields not simply to
produce food, but also to sustain not just humans, but also cities' energy demands. In the next years, this biotech will be able to
significantly enhance the energy density of its batteries.
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