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“Pollution is nothing but resources we're not
harvesting. We allow them to disperse because
we've been ignorant of their value.”

— R. Buckminster Fuller, American engineer, architect, and futurist
who developed the geodesic dome
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PMFCs part of the energy mix
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PMFC is a novel system to generate “bio-electricity” using living
plants and bacteria.



Quick Facts about PMFCs

e Uses plant roots to fuel electroactive bacteria (EAB) at the anode by excreting rhizodeposits to
generate bioelectricity

e Applications have been extended to paddy fields, wetlands, green roofs and floating water bodies
e Incorporated into agricultural lands without impact on food production
e Functional in otherwise unsuitable areas such as wastelands to harvest bioenergy

e Plants can be grown indoors, on green roofs, and rooftop gardens to generate bioelectricity, maintain
air quality, and render ecosystem services

PMFCs are capable of generating sustainable green energy with living plants as the only source of
organic matter (OM)

PMFCs are attractive as potential source of cheap, clean and renewable bioenergy



PMFCs as sustainable technology




PMFCs can provide urban energy
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PMFC Commercialization
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Role of Plants

Figure 8.1 Schematic overview of a plant microbial fuel cell (PMFC).
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Role of Plants
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Supporting Matrix
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Microorganism in
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Substrate conversion
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Electron Transfer in PMF

(@)
Substrate

H*
DET via the OM cytochromes IDE via endogenous mediator

Substrate

(

H*
DET via conductive biofilm matrix
Figure 8.2 Three main mechanisms for extracellular electron transfer (EET) proposed by several researchers, including (a) direct electron

transfer (DET) via outer-membrane cytochromes, (b) indirect electron transfer (IET) via an exogenous or endogenous mediator, and (c)
DET via a conductive biofilm matrix. Source: Winaikij et al. (2018).
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PMFC Applications

Roof top plant MFC

Pollutants degradation
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PMFC flat-plate
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PMFC setup
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PMFC setup
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PMFC setup

Block Scheme of the PMFC-EH Sensor Node

Temperature
Sensor
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Figure 2. Conceptual PMFC-EH system for the loT applications proposed in this paper.
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PMFC how much power?



PMFC how much power?

- for €3 plants = (70 %) x (4.6 % conversion rate) x (20 %) x (30%) x (9 %) = 0.017 %

~ for C4 plants = (0.70 X 6.0 X 0.20X 0.30 X 0.




PMFC how much power?
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Prospects and challenges of PMFCs




PMFC Future
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Plants and micro organisms can
generate electicity in a Biological Fuel Cell
- Solar energy are converted by plants and microbes.

to produce electrons. The electrons can be used as
electrical energy.

Solar Panels
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“Directly or indirectly nearly all life on Earth is solar-powered

Plants convert sunlight into organic compounds that, when consumed by other life, pass on the
sun's energy to the rest of the food web. As humans, we access this stored energy through
digestion and by burning raw or processed plants. Petroleum is just long-dead organic matter
transformed by geological forces, and first-generation biofuels are ginned up from corn, sugar cane
and vegetable oil.

Unfortunately, petroleum is as packed with environmental and security problems as it is energy, and
first-generation biofuels -- which are refined by burning other fuels -- fall well short of carbon
neutrality. Worse, as global food crops literally lose ground to biofuel production, mounting scarcity
drives up food prices, hunger and political instability .

But what if there were a way to have our rice and burn it, too? What if we could derive energy from
crops without killing them, or generate power using plants and land not needed for food, all through
the power of microbes? That's the idea behind plant-microbial fuel cells (PMFCs).”

[source: The New York Times].
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