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Name: Akhil Devu and Prayush Chotaliya

Grade: 9

Project: How can we fully utilize microbial fuel cell technology to power remote

villages?
Date Notes:
October 4 Met with Ms. Bretner and had question approved.
2024
Question: How can we fully utilize microbial fuel cell
technology to power remote villages?
Type of Project: Innovation
Went through experimental/innovation/study rubric to
October, 29 understand components of project.

November, 5

Started to find our issue - Lack of electricity in rural areas. How
can we optimize microbial fuel cell technology to create
renewable energy in remote villages. As well as the fact that
microbial fuel cell technology doesn't produce much voltage.

Testable Question - How can we use microbial fuel cell
technology to create renewable energy in remote villages.

Looked for and created several designs for low-cost microbial
fuel cells
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November, 16

We wrote 2 Background Slides, talking about the topic of MCF
and the key components located inside of this machine. This
helped us get a clearer understanding of what a MCF is and
how it functions.

What are Microbial Fuel Cells

»Amicrobial fuel cell is a bio-electrical system that converts chemical energy into
electrical energy. This is because thereactions catalyzed by microorganisms resultin
electrical energy.

»Amicrobial fuel cell consists of an anode and cathode a polymer electrolyte membrane
which is a made of polymer perfluoro sulfonated acid and is used as the electrolyte.

> Bacteria thrive and multiply on the anode, generating a dense cell accumulation called
biofilm that sticks to the anode of the microbial fuel cells

» Bacteria then use their microbial metabolism to transform organic substrate into CO,,
electrons, and protons




Parts of a Microbial Fuel Cell

Anode - |s the positively charged electrode and the electrode where electricity moves into
Cathode - Is the negatively charged electrode and the electrode where electricity given or leaves

PEM - (Proton Exchange membrane) Is designed to conduct protons while acting as an electronic
insulator and generally made from ionomers which selectively transports protons from anode to cathode

Microbes - Is the substance that breaks down the substrate, releasing electrons, protons, and CO,

Substrate — The substrate is the organic material that the microbes consume to generate energy. The
microbes break the substrate down and release protons, electrons and CO,

Electrolyte — Supports the growth of microbes by providing a liquid environment. Conducts ions between
anode and cathode chambers to maintain a charge balance throughout the process of producing
electricity

Aeration Device — Is used to supple the cathode with oxygen which improves the cathode reaction rate,
enhancing the overall power output of the fuel cell.

External Circuit — Allows electrons to flow from the anode to the cathode, generating an electric current.
Consists of conductive wire, resistor and a Multi-Meter

November, 30

Finalized the materials that we would be ordering to create
the MCF. These links are from Amazon and Walmart.

Things we need to buy

Stainless steel mesh - . e 11514357 g/ BODD I35 Drstess 1 2 sspa?
dik=ey)2|joiME8 hRMKwZIEZ/cLSOETTH 1kET EkEC QKRBT 10 PEwF MY-PIWEendHE2 0PI LShwR LKD) ELEEDdptle HH1 jw\TE -
X2BewPtCLOLS[WiLD2g¥PhX.
ED=AD{MAZvT1uIPE D HyBsFIBGELNTLIC _QE o7 t¥ne) B2V TEeald0ljg AN Sz HIheGUMKEZCF1EyY DU FtwBMILmEE]E Cwed! l.e0mpsEuD 0Demd
GET mpMtV/EBNa08|ERR7H22MOHLAdik 17330127188 ar=8-2. oed=d21Z IVITmFtFT12cF8hd GY&th=1
Activated Ca rbon (Activated cha rcoal) P

0 oo Ao =SE Y £ 4237, SREVPELNEE . 1=SEM. CA_S5508 SEDIPENE P .
hweys_onZaed, EAI N D O-geF i MV FOWIELOBih pYEADTASABEZLYSPD_BwE Edclarc=pw.ds
Electric Wire N b _semi 71081 L B am .

EB230FABREAFEDT_rd_p =51 602150 T55e-41.Jp ke BA2S0FAEh SEFELE_rd_r= {IYSMAQDE; ) 18_r=s3edb3B21 b-4836 5175
Bebd2b053c8a=hEap _cad =d IKZAVOTrm FIZT ! 2cFSkZX R eibwith=1

Epoxy €1 TN I— SPARitEt=st 12 sspeFerid=t EMPESEy NFW2SV2C FESTEDIEWTUMZ:
HOUIA0Y1 208 Lim eUE e paNElP it b DIEKT ahPHZ-d_7uo 01 B0 PCAEP-ANTZVBCDErmZH S BegSeBFuOC YbSEDex B Py PeP Nseo8h Skt e

DB PP H S ekl _Be crakZ 75V 3 17 0 2B MIME - GoiLSm-F LU Z7OKBC Dol USN e\ e D3K Faiard! B-EoHinZan 743 DarmvpLCOP-G4L50 :, SeB3i-hves

Hi_AhhkDAIU HehlEib_tez EEE] JERTRE e 2 AT TP 20Fohd ¥ith =t

Thick ROpe - nttpsyrwwl owes.com/nd/Blue-Hawk-0-75-in-Twisted-Sisal-Rope-By-the-Foot/ 1000780440

Boost Converter (higher voltage) - smeon caveunc _— s

erid =1 KVC BRPYSHAOUEdib =ey 121jpiM 515 FIBTr YW Fglp 1 4P C kP NeP PTUTI0i0dk3M rEn BEp 3Nk i n QAP rmk B2 37 Uil 93k ) 'knh_hlIdUESTCy DNl )
dokMNyRoWwhy_LaG-NeBw3tyx05H{IcFFwp o/ K ds al}tl THGWH 2Rk GE2Ly dvk g CAdVIEEuPE_8Wid31 nd TR¥SaAqES fwBC 0T Pui (11

B P —

tere2uoe3CindustilC1 278 =11 aponakep_cod=dZIZATmFZT L2oP3hd GY¥Epac=1 scugto merRes iews

December 3,
2024

Today we did some more background research, we wrote
about why microbial fuel cells should be used and the history
of them.




Why use Microbial Fuel Cells?

* MFCs offer great promise for the future, as they can
generate electricity while resolving environmental issues

* Their versatility makes them very suitable for use in both
urban and rural locations, especially those with
limited electricity (Rural Villages)

* Unlike fossil fuel-based traditional power generation
system, MCFs emit a small amount of greenhouse gas

History of Microbial Fuel Cells

* Microbial Fuel Cells have been around since the early 20th
century.

* Initially, M.C. Potter designed the first microbial fuel cellin 1911, it
wasn't refined and lacked attention, he ultimately scrapped the
design.

* The MFC regained attention in the 1970s, with studies and tests
being held.

* We want to make MFC's affordable and design MFCs that can be
made in a bigger scale for remote villages.

December 15,
2024

Today we made our actual fuel cell.
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December 24,
2024

Today we worked on 3 slides about how the fuel cell can be
improved and complications with the MFC.




Complications

Although microbial fuel cells offer an eco-friendly, and simple way
of generating electricity, multiple problems can arise.

* One of which being the fact that microbial fuel cells don't have the
ability to produce much electricity. This can be resolve by making
them at a much larger scale, but this means that more
maintenance is required with it being costlier.

* Another issue could be the low energy production due to less
nutrients in the villages mud or food waste. Because of this the
MCF cannot be fully utilized, providing less electricity to the village

Implementing MCF's in our world

* MFCs can change the face of renewable energy through converting
organic wastes into electricity with the purpose of aiding communities
where electricity is in short supply.

* Most importantly, these devices will be useful in Sub-Saharan Africa,
Southeast Asia, and South America, where production of organic
wastes is high while infrastructure is not well advanced.

* Because this technology transforms waste into energy, itincreases
recycling rates, decreases pollutants, and in the process, minimizes
greenhouse gas emission.

* More research and cooperation could allow MFCs to play a significant
role in improving clean energy access worldwide.

Future Directions

* Increased amount of studies should be held on MFCs to upscale
energy output and cost efficiency for large scales such as poverty-
stricken areas.

* MFCs can be integrated with other renewable energy sources
such as solar and water aiming at the development of hybrid
systems that are capable and reliable. As well as, performing
other tasks such as water purification.

« With further innovation, MFCs could play a pivotal role in shaping
the future of clean energy.




January 17,
2025

Today we finished 1 slide on how Microbial fuel cells are
greater than traditional methods.

Why is our technology better than existing
solutions?

Some benefits of MFCs with the existing energy options include:

- Thatitis a renewable source of energy at lower costs and more enviranmentally friendly; whereas old fuel
cells depend on very expensive catalysts.

- The breakdown of organic material in MFCs into electrical energy depends on naturally occurring microbes,
which means they will be even cheaper and more renewable.

Moreover, MFCs are able to generate electric energy from wastewater and other organic wastes, thus turning
the pollution into a useful energy source while simultaneously the waste treatment is performed.

MFCs are much more environmentally friendly compared with the traditional batteries since they do not
depend on any limited resources and do not generate hazardous waste.

- With this, it is a good alternative to the basic ways of harnessing power in most remote, off-grid areas where
hardly any infrastructure is found. As these continue to evolve, MFCs could change the face of clean energy
production and wastewater management unlike anythingthat has previously been developed.

January 29,
2025

Went to go print completed slides for our trifold

February 5,
2025

Today we fully built our trifold with all the slides.
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February 16,

2025

Created our pitch/script.

February 19,

2025

Project Complete




SCIENCE FAIR LOGBOOKS

Every science fair project must include a logbook, also sometimes called a research
notebook, which is a complete, permanent record of how you did your
experiment/research project; it shows what you did and thought every step along the

way.

LOGBOOK POINTERS:

write your logbook in a notebook

make an entry every time you work on your project

date each entry

make your notes in point form

don’t worry about neatness; you do not need to re-copy your logbook to make
it look “tidy”

organize your logbook into sections such as: schedule, daily notes and ideas,
background research, contacts and references, experimental
procedure/method, data collection sheets, observations/results in tables and
graphs, conclusions

Write everything down, even if it seems insignificant at the time; the
information may be useful later on

Make sure that you describe things in enough detail that you and anyone else
reading your logbook in the future will be able to understand your thoughts and
repeat the entire experiment exactly like you did it in the first place, just
using your logbook.

You must create your logbook as you go; it is unacceptable to create your
logbook on the computer after you have finished your project

NOTE: The text that appears on your backboard/tri-fold is just a summary of
what you write in your logbook; there is much more information in your
logbook than what appears on your backboard/tri-fold.

LOGBOOK CONTENT:

Timetable : Come up with a timetable for doing each of the steps of your
project and try to stick to it

Choose a Topic: make a list of topics that interest you, things that you are
really curious about and that you want to find answers to; explain how you
came up with your topic, why you decided to do it.

Background Research: Record your background research about your topic from
books, magazines, TV programs, the Internet (with supervision), people and
companies. Keep a record about where you gathered your information for your
bibliography/list of references and acknowledgements.

Testable Question/Purpose: Based on your background research, write down
your testable question/purpose



Hypothesis: write down what you think the results of your experiment will be
based on the research that you’ve done

Materials: List everything that you will need to do your experiment, such as
equipment, ingredients, quantities of ingredients, measuring tools etc. Be very
specific - give lots of details

Procedure: List the steps you will go through to do your experiment. If you
make any changes to the procedure after you start your experiment, describe
them in your logbook with an explanation about why you made the change(s)
and if the change(s) will affect the results collected prior to the change.
Variables: list the controlled variables, the manipulated variable, and the
responding variable

Data: record all of your measurements/raw data that you collected on data
sheets in your logbook

Results: record your collected data in charts, tables, graphs, pictures and use
these to help you explain what happened in your testing; describe any
problems you might have had while you were testing , any changes that you
had to make to your original plans, and whether those changes would affect
the results collected before you made the changes

Conclusions: write down your conclusions, whether or not your hypothesis was
correct and why. It is OK if your results do not support your hypothesis - the
information you collected still supports science.
Recommendations/Applications: Make recommendations for improving your
project, for further study, and applications | can make from my research



