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O Intel International Science and Engineering Fair
(Intel ISEF)

o Category: Environmental Sciences
Environmental Management
0 Awards: Best of Category Award
First Award
Second Award

13



Intel ISEF 2010 [Second Award ]

The Pyrolytic Synthesis of Biochar and Biofuel from
biowaste: An Analysis of its potential to Amend Fuel

Crisis and Food Security (USA)

An Innovative Method to Evaluate the Effects of the
Aquatic Environment on the Chemotaxis of the
Amphibian Pathogen Batrachochytrium Dendrobatidis

(USA)

Get The Lead Out: The Removal of Lead from Water
Using Common Seashells (USA)

14
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2010 [First Award)

Health Effects of Metal Nanoparticles: The Role of
Hypoxia Inducible Factor-1 Alpha in MMP-2 and MMP-
9 Production by Human Monocytes Exposed to Nickel
Nanopartitles (USA)

0 Nano-Nickel and Nano-Titanium dioxide particles have been
produced for many years with new formulations and surface
properties to meet novel demands.

0o Nanoparticles can translocate from the lungs to the
circulatory system.

O To evaluate the potential systemic effects of metal
nanoparticles, we compared the effects of Nano-Nickel and
Nano-Titanium dioxide on MMP-2 and MMP-9 gene
expression by RT-PCR and MMP-2 and MMP-9 activity by
gelatin zymography.

o Our research provided further understanding and evaluation
of the potential health effects of metal nanoparticle exposurgs
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Intel ISEF 2010 [ Best of Category Award ]}

Environmental Toxin 4-nonylphenol and Autoimmune
Diseases: Using DNA Microarray to Examine Genetic
Markers of Cytokine Activity (USA)

0 4-Nonylphenol (4-NP) is an environmentally dispersed
xenoestrogen that is used as a surfactant in industrial,
agricultural, and domestic consumer products.

O The potential for human exposure to 4-NP is high
because of its widespread use.

0 The U937 lymphocytic cell line was treated with 4-NP
(5uM) and estrogen (5uM).

0o Using DNA microarray and conventional RT-PCR, it was
determined that 4-NP significantly up-regulated
proinflammatory cytokines, while estrogen caused
Insignificant increases.

0 These effects may be especially harmful in females, as
estrogen plays a dominant role in their physiology



2011 Intel ISEF [Second Award)

The Assessment of Silver Nanoparticles in the
Environment on Gene Expression in C. elegans (USA)

Embrace Air with Algae Repair (Canada)

Mussels, a Natural Approach to Sewage Treatment:
Evaluating Geukensia demissa as Biofilters of Local
Bay Pollution (USA)

An Experimental Study of the Impact of Airborne
Pollutants on the Peak Expiratory Flow (PEF) Rate of
Asthmatic Subjects PLUS A Novel Risk Assessment
Model to Predict the Adverse Effect of PM10 and

TVOCs on the PEF Rate (UAS)

17



—

2011 Intel ISEF [First Award)

AWSS (Autonomus Water Sanitization System)
(Argentina)
Because the underground water there is highly
contaminated with arsenic and cyanide, a result of the
open sky minery, so they have to purify their water
supply.

0 Adds chlorine in the beginning of the process to get
rid of germ contamination and to oxidize the arsenic.

0 Makes a distillation and a double condensation taking
out metaloids and mineral salts.

0 Executes a biotechnological treatment with a fern
(PTERIS VITTATA) that absorbs the remaining
arsenic that is present after the distillation process.

18



—

Intel ISEF 2011 [Best of Category Award ]

Mimicking Wetting Behavior of Spider Silk: Studies on

— Water-Harvesting Efficiency According to the Fabrication
of the Pattern of Wettability Gradient (South Korea)

o Fog harvesting can be an innovative solution to water shortage
because it provides clean water ceaselessly without filtering process
and power supply.

o Ina wettability gradient surface, droplets spontaneously move
toward hydrophilic region.

o Spider silk is compose of many nodes, and each node has a pattern
of wettability gradient.

o Thus, the water droplets on the spider silk move towards the center
of each node and coalesce into bigger ones.

0 In order to mimic spider silk, we suggested a novel method using
controlled vapor diffusion and self-assembled monolayer (SAM).

O A wettability gradient was generated by the method, and verified by
surface chemical reaction and droplet movement analysis.

o Wetting behavior of spider silk was successfully mimicked on
surface by this method.

O An new concept of water-harvesting device inspired by spider silk

was designed.
19



2012 Intel ISEF [Second Award]}

Molecule Sorting and Highly Selective Methane Detector
(China)

Macroinvertebrate and Nutrient Response to Stream
Water Quality after a Wildfire in Medano Creek, Great
Sand Dunes National Park & Preserve (USA)

Dig Deeper: Effect of Carbaryl, Pyrethrin and Insecticidal
Soap Application on Cricket (Gryllus Assimilus) and
Earthworm (Lumbricus Terrestris) Mortality Rates,

Radish Growth (Raphanus Sativus) and Soil
Composition (Canada)

Acid Mine Drainage Remediation: A Novel Approach,
Phase II (USA)

20



2012 [First Award])

What will Grow: Mining Reclamation-Establishing Plant
Life on Abandoned Mine Site Waste Fields, IT (USA)

0 To determine possible native grasses that would grow on
abandoned mine-waste fields in Grant County, NM.

O Selected six native grasses, introduced at mine-site with sixty
test polts.

21



Intel ISEF 2012 [Best of Category Award ]
. | v of il E latil .
Compound (VOC) Emissions on Lung Health Plus a Novel
Risk Assessment Model to Predict Their Effect on the peak

Expiratory Flow Rate (PEFR); and the Development of a New
VOC Adsorption Filter (USA)

O After experimentation in the filed and laboratory (Phase 1), a novel
PEFR mathematical model (Phase 2) and a new filter to adsorb
indoor VOCs were developed (Phase 3).

o The PEFR model utilizes over 4 million air quality readings from
indoor environments and 112 air samples from test chambers to
guantify the impact of each target VOC on the PEFR.

O Twenty eight test chambers, containing common building materials,
were independently constructed and maintained in a controlled
environment.

o The model uniquely quantifies the effect of the most harmful VOCs
identified using GC-MS, including Methylene Chloride, 1,2-
Dichloriethane, Xylene, Stryene, and Ethyl Benzenz, on PEFR.
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2014 Intel ISEF Env. Management [ Second Award ]

Biodegradable Breathable Band-Aids(Hong Kong, China)

Developing a Sustainable Water Filtration System for Use
In Low Income Countries(USA)

Sustainable Future for Endangered Species? Predicting
the Impacts of the Wilmar Policy on Bornean
Orangutan Populations(USA)

Passive Manipulation of Thermal Radiation: Dual Purpose
Condensers to Provide Potable Water (Canada)

Engineering a Novel Cimex Lectularius Trapping
Mechanism Utilizing Electrospun Recycled Polymers
(USA)

23



2014 Intel ISEF Env. Management [First Award ]}

Effect of Antifreeze on a Keystone Species (USA)

2014 Intel ISEF Env. Management [ Best of Category
Award )

Bio-Waste Materials as Eco-Friendly Mordant in Fabric Dye
Process (Malaysia)

24



2014 Intel ISEF Env. Sciences [Second Award ]

Investigating the Efficacy of Bioluminescent Mushroom
Panellus stipticus as a Biosensor to Detect the Toxicity
of Water Contaminants (USA)

P.A.H. (Polycyclic Aromatic Hydrocarbons) Mixtures:
Using Zebrafish to Elucidate Mechanisms of Toxicity
(USA)

Effects of the Environmental Pollutant Acrylic Aldehyde on
Renal Fibrosis (USA)

Grains of Gold (United Arab Emirates)

25



2014 Intel ISEF Env. Sciences [First Award ]

An Investigation of the Consequences of Aquatic Single-
Walled Carbon Nanotube Exposure Concerning
Daphnia magna at Varying Concentrations (USA)

2014 Intel ISEF Env. Sciences [ Best of Category
Award )

Novel Renewable Filter for Heavy Metal Removal: A
Practical Application of Functionalized Multi-Walled
Carbon Nanotubes (USA)

26



2015 Intel ISEF Env. Engineering [Second Award ]

Synthesis of a Novel Metal Organic Framework with a PCU
Topology for CO2 Separation in CCS (USA)

Effective Remediation of Air Pollution through an Algal
System Integrated with Carbon Mineralization
Technology, Phase I. Selection of Algal (USA)

Novel Photocatalytic Pervious Composites for Removing
Multiple Classes of Toxins from Water (USA)

Production of Energy and Fertilizer from Ordinary Waste
Materials through Micro-Scale Anaerobic Digestion
(USA)

Synthesis of Electrospun Nanosilver-Functionalized Nylon
6 Nanofibres for Membrane Water Purification
(Singapore)
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2015 Intel ISEF Env. Engineering [First Award]

BioDissolve: The Natural Breakdown of Polystyrene Waste
through the Application of Pseudomonas putida to
Produce Usable Byproducts (USA)

2015 Intel ISEF Env. Engineering [ Best of Category
Award ]

International Oil Spill Remediation: The Numerical
Simulation of an in-situ Subsea Separator, Part Il (USA)

28



2015 Intel ISEF Earth & Env. Sciences [Second Award ]

Bioassay Determination of Environmentally Safe Levels of

Atenolol, Carbamazepine, and Ibuprofen in Waterways
(USA)

A Method for Identifying the Photoproducts, Mechanisms,
and Toxicity of Petroleum from the Deepwater Horizon

by High-Performance Liquid Chromatography and
DNPHI Derivatization (USA)

Combating Jellyfish Blight: A Novel Usage of Chondroitin

Sulfate within Trashed Jellyfish to Adsorb Heavy Metal
Pollutants (South Korea)

Improving the Carbon Use Efficiency of Soil Microbial

Communities: A Field Testing and Modelling Approach
(USA)

Instantaneous and Cost-Effective Bacterial Counts using
Copper Oxide Nanocomposites (USA) 29




2015 Intel ISEF Earth & Env. Sciences [First Award )

March of the Molokal Mangrove: The Socio-Economic and
Ecological Impacts of Introduced Red Mangrove
(Rhizophora mangle) on Molokai, Hawaiian Islands
(USA)

Rice Straw Power (Egypt)

2015 Intel ISEF Earth & Env. Sciences [ Best of
Category Award ]}

Low-cost Heteronanostructure Semiconductor Uses
Visible Light Energy to Efficiently Degrade Toxins
Threatening Aquatic Life (USA)
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2016 Intel ISEF Env. Engineering [Second Award ]

A-Nevel Hydrogel Based Desaliratientechnigue Using——
Saponified Starch-g-polyacrylamide and Its Hydrophilic

Properties to Harvest Fresh Water (USA)

Design and Implementation of a Sustainable Permeate Gap
Membrane Distillation System for Water Purification in
the Turkana Basin of Kenya (USA)

Novel Utilizations of Globally Invasive Algal Species:
Environmental and Economical Implementations of
Fermented Macroalgae (USA)

Effective Remediation of Air Pollution through an Algal
System Integrated with Carbon Mineralization
Technology (USA)

Solar Powered UV-c Treatment for Fecal Coliform and
Enterococcus Bacteria in Storm Water Overflow (USA)

Functionalizing Biochar with Layered Double Hydroxides
for Phosphate Removal from Aqueous Solutions (USA)



2016 Intel ISEF Env. Engineering [First Award]

An Eye in the Sky: Determining the Viability of Using
Drones for Agricultural Improvement (USA)

Developing Inexpensive Calcium Alginate Based Scaffolds
for Phosphate Sorption in Stormwater (USA)

2016 Intel ISEF Env. Engineering [ Best of Category
Award ]

Reinventing the Leaf: A Manufactured Biohybrid
Photosynthetic System (USA)

32



2016 Intel ISEF Earth & Env. Sciences [Second Award ]

A Novel Profitable Phytoremediation Process for Reducing
Eutrophication at Zero Cost (USA)

Testing the Water Quality of Karst Outflows in the Ozarks
(USA)

NEW Low-Cost System Uses Novel Visual Aid to Improve
the Quality and Accessibility of Water in Developing
and 3rd World Countries (Canada)

Quakify: A Low-Cost, Crowdsourced, Real-Time Solution
to Earthquake Early Warning (USA)
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2016 Intel ISEF Earth & Env. Sciences [First Award )

Sea Level Rise and March of the Molokai Mangrove: The
Socioeconomic and Environmental Impacts of Sea
Level Rise and Introduced Red Mangrove (Rhizophora
mangle) on Molokai, Hawaiian Islands (USA)

2016 Intel ISEF Earth & Env. Sciences [ Best of
Category Award ]}

Staying Afloat: Utilizing the Physiological Adaptation
Mechanisms of Marsh Vegetation and the Use of

Mathematical Modeling for Barrier Island Restoration
(USA)
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