Remediating the Issue of
Dead Zones through the
Utilization of Vargula
hilgendorfii Bloluminescence
In Sync with Underwater
Gratzel Cells to Induce
Visible-Light Water
Electrolysis
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Previous Methods

 Ultrasonic irradiation

© (AlEEEEIEE Two questions:
1.What is the cost range?
2.Can it be placed in the ocean?
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Z Diatomaceous Earth
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Methodology

* high efficiency, low cost, and
great madifying ability

s Acute = 24 hrs.

* TiO2 coated with an » appendage beat rate, heart
anthocyanin(berry dye) beat rate, mortality, ephilial

# layer of P3HT and PCG0OBM + Og, 0.05g 0.1g, 0.25g, 0.5¢, reproduction, locomotion,
mined with diatemaceous 0.75g, 1z, 1.5¢ 2g color of carapace, presence of
garth brood chamber

Creation of Dye Synthesized
Solar Cell
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The Dissolved Oxygen Levels Logarithmically Increased by the 20 Hour
Period
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ptest: *[p value) < 0.05 **(p value) < 0.01 ***p value) < 0,005




The Heart Beat Rate Increased Logarithmically by the 20 Hour Period The Mortality Decreased Logarithmically by the 20 Hour Period
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Heart Beat Rate

(Beats Per Minute)

Amount of Desiccated Sea Fireflies Amount of Desiccated Sea Fireflies

p test: *(p value] < 0.05 **p value] < 0.01 **"[p value) < 0.005 p test: *(p value] < 0.05 **(p value) < 0.01 ***(p value] < 0.005

The LD50 Significantly Decreased after the Inclusion of Diatomaceous Earth The Appendage Beat Rate Increased Logarithmically by the 20 Hour Period

Solar Cells

Tha LDSO was ~ 0.5 gm after 20 haurs.
The LD5® was less than 0.5 gmiin
diatomaceous sarth
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Appendage Beat Rate

Maortality Rate
(Percent Dead)

Amaount of Desiccated Sea Fireflies

Amount of Desicated Sea Fireflies
o test: *{pvalue) < 0.05 **{p valua) < 0.01 ***|p value] < 0.005




The LD50 Significantly Decreased after the Inclusion of Diatomaceous Earth
Solar Cells

The LOSO was = 0.5 g after 20 hours.
The LOS0 was less than 0.5 gmiin
diatomaceous earth
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Qualitative Observations

Locomotion Brood Chamber Color of the Carapace

Presence of Dead Zone = Absence of Dead Zone




Conclusion

Gratzel cells
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Case in Point
A 2005 HAB cost Massachusetts
mearly 550 million and Maine 523
million in economic losses
~Affected:
~~%eafood Industry
~~Housing/Residential Industry
~~Water Industry

LS WA EIWATES

Seafood Industry

Housing/Residential Industry

Wastewater Industry

Inclusion of Gratzel Cells
* As low as 520 per unit of

operation
= Can be placed in the ocean

directly
* Non-invasive




Future Applications and Research

Creation of a

biodegradable solar
cell

* The solar cell will be more
self-sustaining and can
decompose in the body of
water without harming
other aquatic organisms.

= Can be made of citrus peels
that can create a pectin
border around aguatic
organisms for protection of
waste

Utilization of other
Sources of
Bioluminescence

+ GFP protein in moon and
crystal jellyfish,
biocluminescence of
dinoflagellates,
bioluminescent octopod,
lanternfish, midwater
squid, and scaly dragenfish

Collaboration of an 10T
device with an ELISA

Assay

= The 10T solar device would
signal the assay to release
the biocluminescence
carriers in the detected low
oxygen and polluted
erwironment and work in
sync with it to induce
electrolysis based on the
wavelength of light
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