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Catherine Herrick, Grade 7

! Dominion Nuclear Connecticut Physical Sciences Awards  ---  1st Place- Physical Sciences 7th Grade Ind. - $200 &
trophy, invite to compete Broadcom MASTERS

! Environmental Sciences Awards with CACIWC  ---  1st Place MS - $300, Trophy, CACIWC gifts
! Association for Women Geoscientists  ---  Certificate & $50 gift card to Amazon given by CSEF
! Long Island Sound Foundation, Inc.  ---  $500 Life Science/Environmental Science/Physical science
! Project Oceanology  ---  Individual  - Book + 2 tickets, First Place Junior, check for $100, t-shirt

St. Rose of Lima School, Newtown, CT

The Investigation Of The Presence Of Plastic Microscopic Fibers In Effluent Sewage Water And The Long Island
Sound

Connecticut Science & Engineering Fair Awards

When synthetic clothes, clothing made of polyester, fleece, nylon, spandex, acrylic, and rayon, get washed they release microscopic
plastic fibers into the water supply, (Browne et al., 2011). Wastewater treatment plants do not have the necessary equipment to remove
microscopic plastic pollutants from the water. The polluted water ends up in our aquifers and oceans contaminating the world’s water
ecosystems. An experiment with samples of effluent water from a household washing machine, the Long Island Sound, The
Newtown Wastewater Treatment Plant, and the Pootatuck River was conducted in search of microscopic plastic fibers. The samples of
effluent water from the washing machine had micro-plastic fibers in different colors. The other water samples were examined to find
fibers that looked similar to this baseline. The experiments consisted of filtering the water in each sample through Millipore filters
with a porosity specification of 0.05 mm. The filters were dried, weighed and examined under a dissecting microscope. The filters had
grids of 0.3 mm square which enabled classification and counting of fibers into short and long fibers. A camera attached to the
dissecting microscope was used to view, count and classify the fibers that were collected onto the filters. Because this was a
controlled experiment using synthetic clothing in the washing machine, the washing machine had the most contamination. The
contamination in the samples from the Pootatuck River and the Newtown Waste Treatment Plant were found to be significant
compared to the L.I.S and the tap water.
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Gabriel Mesa, Grade 8

! Dominion Nuclear Connecticut Physical Sciences Awards  ---  1st Place- Physical Sciences 8th Grade Ind.- $300 &
trophy, invite to compete Broadcom MASTERS

! Connecticut Science Teachers Association's Marty Tafel Student Research Award  ---  Physical Sciences 8th
Grade - $500 and invite to CSTA Award Banquet

! Connecticut Invention Convention  ---  $50 gift certificate & invitation to present at CT Invention Convention as “CIC
Next Step Inventors”

Canton Middle School, Canton, CT

Graphene Enhanced Piezoelectric Generator for Environmental Energy Conservation

Connecticut Science & Engineering Fair Awards

The purpose of this experiment was to create an environmentally neutral battery for generating electrical energy through mechanical
instead of chemical means taking advantage of a new and promising material, graphene. The result was a piezo-electric battery
enhanced with graphene for use in personal use situations such as lighting a home in a rural area during monsoon season where
alternative green energy such as solar is not feasible. The first step was researching graphene properties and piezoelectricity. The next
step was to determine a method by which the graphene could be combined with a piezoelectric crystal, thus giving it additional
strength and conductivity. Many methods of combination were tried including various concentrations of graphene as well as the
development of graphene films in different conditions. The next step involved building a device that fit the criteria needed to justify
producing and manufacturing it. The device had to be environmentally green, produce sufficient energy for the cost, and work to
effectively translate mechanical energy. Then the device needed to be tested for electrical output and durability through mechanical
stress testing. Next the battery was evaluated for environmental disposal through soil and water degradation. Finally the battery was
put into a live application for demonstration purposes, in this case a light that works without external electricity during a rainstorm. In
conclusion, the possibility of having small scale devices self-contained devices that turn mechanical energy into electrical energy is
very real with the application of new materials such as graphene to the problem.
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Prastik Mohanraj, Grade 7

! Dominion Nuclear Connecticut Physical Sciences Awards  ---  2nd Place- Physical Sciences 7th Grade Ind. - $100
& trophy, invite to compete Broadcom MASTERS

! UTC Aerospace Systems Awards for Excellence in Engineering  ---  $1,000 cash and plaque for excellence in
engineering

Engineering & Science University Magnet School, New Haven, CT

Using Wettability to Develop Reusable Freezer Bags

Connecticut Science & Engineering Fair Awards

Plastic freezer bags always get disposed after one use, creating negative environmental and economic impacts. A reusable freezer bag
for food storage/transport that can alleviate these problems is not readily available on the market. The purpose of my experiment is to
design an environmentally and economically friendly reusable freezer bag with low wettability, satisfactory freezer food preservation,
and easy decontamination. Cloth was used because it is natural and not harmful to food, unlike plastic. My hypothesis is that from
regular cloth, wax-coated cloth, moisture-absorbent cloth, and silicone-cloth bags, silicone-cloth would be the best choice due to its
hydrophobicity and resistance to large temperature variations. The experiment involves the measurement of the bags’ wettability
through contact angle, food preservation in freezers, and decontamination of the bags to determine bacteria presence after many uses.
My data showed that the silicone-cloth bag had the least wettability with contact angles approximately 150°, best food preservation,
and minimal bacteria growth following decontamination. I concluded that silicone-cloth was the best material at the given criteria.
New cloth can be reinserted after few uses. But, the same silicone bag can be used for 10 years, decreasing the overall cost and the
amount of bags going into the landfills. Further experiments I would carry out include finding materials that can withstand deep
freezing for long periods of time, finding materials that can withstand a freezer as well as a microwave, and finding materials that will
not yield any bacteria growth after decontamination following freezer food preservation.
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Jonathan Wu, Grade 7

! Dominion Nuclear Connecticut Physical Sciences Awards  ---  4th Place- Physical Sciences 7th Grade Ind. - trophy,
invite to compete Broadcom MASTERS

! EnergizeCT/CL&P/eesmarts Sustainable Resources and Practices Awards  ---  2nd Place Middle School - $300
Cash and Trophy

Middlebrook School, Wilton, CT

Solar and Wind Power

Connecticut Science & Engineering Fair Awards

An average family needs 20,000 kWh of electricity per year, equivalent to 45 solar panels or a 10-kW wind turbine. For the
experiment, solar panels were placed on the blades of a wind turbine to determine if it is a viable idea to make the blades of a wind
turbine out of solar panels to utilize both wind and solar power. First, a wind turbine was assembled and produced an average of
0.92 volts of electricity. Next, solar panels were acquired. The average electricity produced under a steady light source by a single
solar panel was measured at 0.89 volts. Finally, the same solar panels were installed on the blades of the wind turbine. The average
electricity produced by the wind turbine and a single solar panel was 1.57 volts. The experiment demonstrated combining solar panels
and wind turbines produced more electricity than using solar panels or wind turbines alone. However, the solar panels affected the
aerodynamics of the blades and the rotation of the blades reduced the surface area of solar panels facing the sun, so both systems are
less effective when combined than if they were installed separately. Additional research was performed to find other options of
combining wind turbines and solar panels. A prototype was constructed with 2,800 square feet of solar panels arranged around a
20'x20'x10' WindCube. The prototype reduces installation costs and effectively uses both wind and solar energy. This experiment
confirmed it is possible to combine wind turbines and solar panels into one unit.

Abstract




