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Kenneth Dorian, Junior, Greenwich High School
2nd Place, EnergizeCT Future Sustainability Awards
5th Place, Pfizer Life Sciences

Grace Herrick, Freshman, The Gunnery
2nd Place, EnergizeCT Alternative/Renewable Energy Awards
Finalist, Dominion Physical Sciences

Lauren Low, Freshman
Engineering & Science Magnet School, New Haven
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Finalist, Pfizer Life Sciences
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Meet the GENIUS Olympiad Competitors
These students were selected to compete by applying directly to
GENIUS Olympiad and were selected out of the international entries- A great testimony to quality of their work.

Maximillian Minichetti, Junior, Greenwich High School
Winner- UTAS Engineering and UTC Award
5th Place Senior High, Dominion Physical Sciences

Andrew Ma, Junior, Greenwich High School
Finalist, Envionmental Sciences Awards
Finalist Senior High, Dominion Physical Sciences

Omer Tekin, Abidin Emhan, Taha Cangoz
Juniors
Putnam Science Academy
3rd Place Senior High Team EnergizeCT Future Sustainability Awards
Finalist, Senior High School Team Pfizer Life Sciences Awards
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2014 Connecticut Science & Engineering Fair
( Student information as of April 2014 )

Kenneth Dorian, Grade 11
Greenwich High School, Greenwich, CT

The Remediation of Heavy Metals from Wastewater Using an Aspergillus niger Activated Flow Filter
Connecticut Science & Engineering Fair Awards
! Pfizer Life Sciences Awards --- 5th Place- Life Sciences Senior High- Plaque
! EnergizeCT/CL&P/eesmarts Future Sustainability Awards --- 2nd Place High School - $500 Cash and Plaque, Trip
to Compete at GENIUS Olympiad, Oswego, NY
! Stockholm Junior Water Prize --- Certificate, Letter,$50 gift card to Amazon given by CSEF, possible advance to
further competition
! The Goodwin-Niering Center for the Environment --- $100 for “Excellence in Environmental Conservation Studies”
! TurnKey Compliance Solutions Environmental Awards --- $200 Cash Award High School- For excellence in
environmental sciences
! GENIUS Olympiad --- GENIUS Olympiad Competition for HS student (s) and advisor

Abstract
In a society where economic efficiency results in water pollution, methods to extract toxins require attention. Heavy metals lead and
arsenic, for example, pose direct threats to ecosystem health and stability. Fungus is one attractive biological metal remediation
solution that has yet to be investigated thoroughly. This research investigates one fungus, Aspergillus niger, and its remediation
potential. Unlike many organisms that utilize intrinsic functional groups for remediation, A. niger naturally creates superoxides, which
oxidize and bind native metal cations in water. To measure A. niger's potential to remediate lead and arsenic, the fungus was cultivated
and applied separately to a flow membrane. Remediation efficiency was measured at various time points via atomic absorption
analysis of the aqueous filtrate. In initial experiments where 7.5g of A. niger was suspended in contaminated water, 45% of lead and
14% of arsenic were remediated in 48hrs from separate 10 and 50ppm solutions, respectively. In 24hrs of exposure, 1g of suspended
fungus remediated 9.9% of lead and 5.4% of arsenic from the same initial concentrations. A novel Fungal Flow Filter was constructed
to include 50g of A. niger. The surface area of the fungus, and thus remediation efficiency was maximized by employing a fungicoated coil to which contaminated water is exposed. Remediation trials demonstrate that 96% of a 10ppm lead solution and 9.4% of a
50ppm arsenic solution were removed within 24hrs. In a solution where the metal ions were combined, 96% of lead and 14% of
arsenic were removed in the same time interval.

Biography
I am 16 years old and currently studying as a junior at the Greenwich High School in
Connecticut, USA. Although my innate passion for STEM has always played a large role in
my life, it was in middle school that I, upon hearing about the energy crisis and alternative
energy technologies for the first time, took a personal oath to intensively research and
creatively formulate ways in which I could help. I spend the majority of my free
time engrossed in scientific journals, especially on the subjects of photovoltaic, and
piezoelectric technologies. I am inspired by Edmond Becquerel, who discovered the
photovoltaic effect and more importantly, to me, did so at the early age of 19. His discovery
is not only a significant aspect of my current independent research, but also indicative that
young people can indeed solve the world’s greatest problems with creativity and ingenuity at
their disposal. I was more personally motivated to take action upon visiting places like
Houston, Texas, to see family, and Phoenix, Arizona, to attend Intel ISEF 2013, where so
much solar and thermal energy is wasted daily. Finally, it is such an honor to be a recipient of
this UTC Award, which serves as validation for the extent and level of my independent
research.
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2014 Connecticut Science & Engineering Fair
( Student information as of April 2014 )

Lauren Low, Grade 9
Engineering & Science University Magnet School, New Haven, CT

The Affect of Pseudomonas putida on the Biodegradation of Plastics
Connecticut Science & Engineering Fair Awards
! Pfizer Life Sciences Awards --- Finalist - Life Science Senior High - CSF Medallion & Acrylic Award
! CASE Urban School Challenge Awards with Bristol-Myers Squibb & Travelers --- Senior High Finalist - Medallion

and acrylic award

! Environmental Sciences Awards with CACIWC --- 2nd Place HS- $200, Plaque, CACIWC gifts, Trip to Compete
GENIUS Olympiad, Oswego, NY
! United Technologies Corporation Awards --- $500 in UTC Common Stock, Plaque, Backpack, Book, and Annual
Report
! University of Connecticut - Physics Department --- UCONN Early College Experience Program: Life Sciences Co-Op $100 Gift Certificate
! GENIUS Olympiad --- GENIUS Olympiad Competition for HS student (s) and advisor

Abstract
Plastic products, used by our society daily, require biodegradation, which is becoming a necessity for removal from the environment.
The goal of this project was to evaluate if exposure to pseudomonas putida (P. putida) induces biodegradation of plastic. Six plastics
(polyethylene terephthalate, high-density polyethylene, polyvinyl chloride, low-density polyethylene, polypropylene, and polystyrene)
were exposed to P. putida. High-Density Polyethylene was expected to demonstrate the largest degradation after P. putida exposure
because it is known to breakdown more rapidly than any other plastic. Samples from six plastics were weighed using a Mettler
Toledo analytical balance. P. putida (Carolina Biological) was placed into media for 5 days to expand the population. P. putida
solution (5 mL) was pipetted into 30 test tubes. 5 mL of media broth was pipetted into 30 additional test tubes as a control. Plastic
samples were inserted into the 60 test tubes kept at 25C for seven days. Plastic samples were removed from media, dried for 24 hours,
and weighed for final measurement. The primary outcome was the difference in weight before and after the samples were exposed to
P. putida. For additional information regarding plastic degradation, scanning electron microscope (SEM) was used for photographs of
six samples.
The data demonstrates weight reduction in all plastics, except polyvinyl chloride, following P. putida exposure.
However, these differences did not reach statistical significance. The largest weight difference was found in polyethylene
terephthalate, mean difference of 0.202275 (control 0.00002). Limitations to this experiment were the duration of exposure and period
of drying.

Biography
Lauren Low is a freshman at the Engineering and Science University Magnet School
(ESUMS) in New Haven, Connecticut. This was Lauren’s second year competing at the
Connecticut State Science and Engineering Fair and her fourth year competing at the New
Haven District Science Fair. Lauren is currently the student body president of the ESUMS,
has been the student council president and vice president in the past, and aspires to continue
participating in student council. She is also an active member of the ESUMS Science Club
where she helps mentor her peers and completes scientific research projects of her own.
Lauren enjoys working hard to help improve the community; she has facilitated numerous
programs that give homeless families resources, collected by the school. One of her most
recent projects, The Need To Read, donated over 500 books to a local women and children’s
shelter. One of her favorite sports is martial arts, she is currently a second-degree black belt
and instructor in the art of Tae Kwon Do. Lauren also enjoys the arts including piano as well
as preparing pieces for entry in a local silent auction called the Leonardo Challenge hosted by
the Eli Whitney Museum. In the future, Lauren hopes to develop a career in the scientific
field and is already exploring undergraduate college programs to work toward this goal.
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2014 Connecticut Science & Engineering Fair
( Student information as of April 2014 )

Sylwia Zambrzycka, Grade 11
Meeshali Patel, Grade 11
Hill Regional Career High School, New Haven, CT

Saving the World from Brain Eating Amoebas
Connecticut Science & Engineering Fair Awards
! CASE Urban School Challenge Awards with Bristol-Myers Squibb & Travelers --- 3nd Place High School - $ 300
and Plaque, Medallion
! GENIUS Olympiad --- GENIUS Olympiad Competition for HS student (s) and advisor

Abstract
Who would have thought that brain eating amoebas would be found in the water supply that is used by individuals around the world?
How can we prevent this from occurring? This experiment focuses on finding an effective and affordable material to use in filters. A
material which could be added as an additive to decrease the amount of amoebas found in the water supply after filtering. Rocks,
aluminum, plastic and copper were used. Amoebas were filtered through four different filters, each filter contained a separate material.
Samples were gathered and they were ran through a Fluorescence Activated Cell Sorting (FACS) machine which quantified the
number of amoebas and counted the number of events. We hypothesized that plastic would be the best material to use as an additive in
filters, based off of our previous science fair experiment. After conducting all the sample tests by using the FACS machine, we focused
on the standard deviation to explain and analyze data. The FACS machine provided us with numbers of events, so we looked at one
standard deviation above and below the average. This allowed us to see if the material was effective compared to the control. The data
gathered suggested that plastic would be the best additive to use in filters. The control was 1509 events and the standard deviation was
1171.8 above and 1007.54 below the mean. We arrived at a solid conclusion that plastic is the most effective material that would keep
individuals safe from brain eating amoebas.

Biography
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2014 Connecticut Science & Engineering Fair
( Student information as of April 2014 )

Grace Herrick, Grade 9
The Gunnery, Washington, CT

Evaluating the Performance of a Model Solar Concentrating System Using Thermoelectric Generating
Technology
Connecticut Science & Engineering Fair Awards
! Dominion Nuclear Connecticut Physical Sciences Awards --- Finalist - Physical Sciences Senior High - CSF
Medallion & Acrylic Award
! People’s United Bank Mathematics Awards - with ATOMIC --- 3rd Place High School - Plaque, $200 from People’s
United Bank
! Barnes Aerospace Applied Technology Awards --- 2nd Place High School - $300 and Plaque Medallion
! EnergizeCT/UI/eesmarts Alternative/Renewable Energy Awards --- 2nd Place High School - $300 Cash and
Plaque, Trip to Compete GENIUS Olympiad, Oswego, NY
! United Technologies Corporation Awards --- $500 in UTC Common Stock, Plaque, Backpack, Book, and Annual
Report
! Meyerand Young Woman Scientist Awards --- $300 cash - High School, Physical Sciences
! GENIUS Olympiad --- GGENIUS Olympiad Competition for HS student (s) and advisor

Abstract
Thermoelectric generator modules, TEG, using the Seebeck Effect are being developed with increasing power conversion efficiencies.
Traditional TEG’s consist of Bi2 and Te3. It is known that thermoelectric materials have the capacity to generate electrical energy.
That energy can be utilized for cogeneration, producing electrical power while heating water. A model solar concentrating system,
comprised of a parabolic dish, TEG, and water heating system was investigated using inexpensive materials. Measurements were made
to assess the value of this alternative method of power generation. The combined efficiencies of electric generation and water heating
will surpass solar panels with respect to capturing solar energy. TEG modules were characterized by subjecting the modules to known
temperature differences and measuring the output power and internal resistance or losses. A solar concentrator comprised of a 77 cm
diameter, 43 cm focal length parabolic mirror, using a manual tracking mount, was used to concentrate solar radiation onto the TEG
array. A water circulating system for cooling TEG’s was used to provide the heat removal on the cold side to create the temperature
difference and produce heated water. The heat energy was calculated with the flow rate and rise in temperature across the TEG cooling
block. A 12 watt buck-boost DC-to-DC power converter was used to change the variable output voltage of the TEG to a constant 12
volts for running the circulating pump and providing external power. For solar irradiance of approximately 900 watts per square meter,
efficiencies are estimated at 5% electrical and 50% thermal.

Biography
I am a freshman at The Gunnery. Recently, I was appointed to the national Tri-M (Modern
Music Masters) Music Society. I have been both a rower and a coxswain for the Gunnery
Crew team. This is my third trip as a finalist to the Connecticut Science and Engineering
Fair. I am very fortunate to have a lot of people in my life who support me. The support I
receive allows me to explore my environment and find ways to improve it. The depletion of
available resources of energy has led me to focus on the study of sustainable sources of
energy. I wish to be both a M.D. and an environmental engineer and bring energy efficient
innovative technologies to areas in need of services. I believe access to electricity and
education are basic human rights everyone should have. I have been in Girls Scouts for nine
years and earned my Bronze Award running a successful blood drive for the Red Cross and
this year I earned my Silver Award by helping teenage unwed mothers earn their high school
diplomas. In middle school, I was a member of Junior National Honor Society and at The
Gunnery I am on Dean’s List. I volunteer my time to support many non-profit organizations
such as Danbury Hospital, the Special Olympics, and the American Cancer Society, Relay for
Life. When possible, I attend a Global Health Lecture series at Western Connecticut Health
Network.
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2014 Connecticut Science & Engineering Fair
( Student information as of April 2014 )

Andrew Ma, Grade 11
Greenwich High School, Greenwich, CT

Temperature-Induced Concurrent Removal and Recovery of Wastewater Ammonia-Nitrogen
Connecticut Science & Engineering Fair Awards
! Dominion Nuclear Connecticut Physical Sciences Awards --- Finalist - Physical Sciences Senior High - CSF
Medallion & Acrylic Award
! Environmental Sciences Awards with CACIWC --- HS Finalist - CACIWC gifts, CSF Medallion, Acrylic award
! Stockholm Junior Water Prize --- Certificate, Letter,$50 gift card to Amazon given by CSEF, possible advance to
further competition
! Yale Science & Engineering Association, Inc. --- Certificate,$50 gift card to Amazon given by CSEF
! Mu Alpha Theta --- Certificate, $50 gift card to Amazon given by CSEF

Abstract
Ammonia-nitrogen (NH4+ and NH3) has a variety of important applications. When discharged through wastewater effluent, however,
ammonia-nitrogen causes a multitude of environmental problems. The objective of this research is to design, evaluate, and model a
novel process and apparatus for wastewater ammonia-nitrogen removal and recovery. In a newly-designed dual-chamber apparatus,
increased temperature drives the following net reactions: (#1) NH4+(aq) → NH3(aq) + H+(aq), (#2) NH3(aq) → NH3(g). Net
reaction #2 is accelerated by depressurization. Together, this constitutes the conversion of aqueous wastewater ammonia-nitrogen to
gaseous ammonia-nitrogen, which can be drawn out and reused. The apparatus was tested with synthetic wastewater solutions of pH
10 at varying concentrations. For example, in a 2-hour single round of apparatus operation (final temperature 65ºC), the 30mg/L
system reached equilibrium, with 26.51% of ammonia-nitrogen removed/recovered. The experimental results were generalized
mathematically for all initial temperature, final temperature, ammonia-nitrogen concentration, and pH combinations. Both
experimentally and mathematically, it was observed that virtually any desired removal/recovery percentage (i.e. >99%) could be
achieved through multiple rounds of operation if the gaseous ammonia product is removed from the system between rounds. In
comparison to existing removal and recovery techniques, this new process is advantageous in that it: (1) produces unbonded,
uncontaminated ammonia, (2) does not require chemical absorption for recovery, (3) does not depend on environmental/biological
factors, and (4) utilizes a simpler and concurrent mechanism. Overall, the process provides the dual environmental benefits of
economically incentivized wastewater purification and a viable alternative to the energy-intensive conventional ammonia synthesis
process.

Biography
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2014 Connecticut Science & Engineering Fair
( Student information as of April 2014 )

Maxmillian Minichetti, Grade 11
Greenwich High School, Greenwich, CT

A Filamentous Organic Solar Cell Based Piezoelectric Architecture for Powering Commercial and Biological
Electronic Devices
Connecticut Science & Engineering Fair Awards
! Dominion Nuclear Connecticut Physical Sciences Awards --- 5th Place- Physical Sciences Senior High Individual Plaque
! EnergizeCT/UI/eesmarts Alternative/Renewable Energy Awards --- High School Finalist - Medallion
! EnergizeCT/CL&P/eesmarts Future Sustainability Awards --- High School Finalist - Medallion and Acrylic Award
! UTC Aerospace Systems Awards for Excellence in Engineering --- $1,000 cash and plaque for excellence in
engineering
! United Technologies Corporation Awards --- $500 in UTC Common Stock, Plaque, Backpack, Book, and Annual
Report
! IEEE, Connecticut Section --- $250 Honors Award -Senior
! Arthur Mensing Award --- $1000 cash award for excellence in the physical sciences
! Connecticut Invention Convention --- $50 gift certificate & invitation to present at CT Invention Convention as “CIC
Next Step Inventors”

Abstract
The facile and cost-effective fabrication of energy-harvesting smart structures is integral for a number of different scientific fields.
This study seeks to engineer and optimize an innovative, fully-flexible, and mechanically robust filamentous architecture with
combined photovoltaic and piezoelectric energy-harvesting capabilities to derive wearable electricity from human locomotion and
solar radiation. Furthermore, the amelioration of device stability to achieve long operational life-times is a prerequisite for the
successful application of this versatile and promising technology. Therefore, methodologies for stability enhancement were
investigated to address the degradation phenomena apparent in both conventional Organic Photovoltaic Cell (OPVC) and Piezoelectric
Nanogenerator (PNG) devices. Hybrid OPV-PNG architectures were successfully engineered by optimizing a film-type PCDTBT:
PC70BM organic solar cell for filamentous application on the exterior of a similarly optimized ZnO nanowire/PVDF composite
piezoelectric core. Film-type OPVCs exhibited a 160% increase in PCE, after device optimization. Fully-flexible OPVCs paralleled
their rigid counterparts in performance, only 1.8% lower in PCE. Optimized PNG cores generated consistent voltages, demonstrating a
61% increase from control devices. Filamentous OPVC architectures produced approximately 590 mV after PDMS thin film
encapsulation, exhibiting only a 0-6% decrease in voltage output after 240 hours of storage in air. Two OPV-PNG devices were
integrated within cotton textiles to simulate practical application, producing approximately 1.14 V and 310 mV from OPVC and PNG
components, respectively. Such energy-harvesting smart structures may be implemented to reliably power battery-operated devices
such as cellular phones, pacemakers, prostheses, and hearing aids. The versatility of this technology promises additional applications
for energy-harvesting in nature.

Biography
My name is Maxmillian Minichetti; I am 16 years old and currently studying as a
junior at the Greenwich High School in Connecticut, USA. Although my innate
passion for STEM has always played a large role in my life, it was in middle school
that I, upon hearing about the energy crisis and alternative energy technologies for
the first time, took a personal oath to intensively research and creatively formulate
ways in which I could help. I spend the majority of my free time engrossed
in scientific journals, especially on the subjects of photovoltaic, and piezoelectric
technologies. I am inspired by Edmond Becquerel, who discovered the photovoltaic
effect and more importantly, to me, did so at the early age of 19. His discovery is
not only a significant aspect of my current independent research, but also indicative
that young people can indeed solve the world’s greatest problems with creativity
and ingenuity at their disposal. I was more personally motivated to take action upon
visiting places like Houston, Texas, to see family, and Phoenix, Arizona, to attend
Intel ISEF 2013, where so much solar and thermal energy is wasted daily. Finally, it
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Top Winners in the
2014 Connecticut Science & Engineering Fair
( Student information as of April 2014 )

Omer Tekin, Grade 11
Abidin Emhan, Grade 11
Taha Cangoz, Grade 11
Putnam Science Academy, Putnam, CT
Alternate Source of Paper from Melons
Connecticut Science & Engineering Fair Awards
! Pfizer Life Sciences Awards --- Finalist - Life Science Senior High Team - CSF Medallion & Acrylic Award
! EnergizeCT/CL&P/eesmarts Future Sustainability Awards --- 3rd Place High School - $300 Cash and Trophy

Abstract
For many years the basic source for paper is from trees, but besides trees people tried to use many other sources unfortunately it did
not work and now it has affected the Earth`s entire ecosystem with humanities overwhelming usage of paper. Since the before 1947 the
Earth was covered in 5.9 million hectares of forest. Then the paper industry exploded. Since then 3 million hectares of trees have been
cut down and thousands of species have been lost. Our project is based on; a way to find a new and ecologically beneficial way to
construct paper through various melon endocarp layers. If we use melons in the place of trees to make paper, then the amount of trees
being cut down, the amount of species being destroyed, and the amount of oxygen in our air would go in the opposite direction because
of the dramatic decrease of trees being cut down. They cut hundreds of years old trees to make paper but in order to grow melon, it
only requires 3-4 months. We have taken the endocarp out of melons and mix that layer with homemade glue and flatten it into a thin
paste layer. Then later, dries it out into a piece of paper. The end result of this project is the full sized A5 paper that you can be able to
write on. Ultimately our project is totally harmless to ecological systems, because instead of cutting down of trees we will use fiddling
waste product of melon.

Biography

