The Waterfall Wallpaper

Carbon nanotubes to keep you dry



What Does n-ERG Do? %
\

W e utilize nanotechnology to solve e—i
problems impacting everyday people v ERG
because we want to provide Doing work on the
solutions for you! nano-scale ™

Our current product, the Waterfall
W allpaper, uses carbon nanotubes to = !
keep you and your house dry! N ./ \ Wallpaper

. “ Waterfall




Motivation

Water damage can
happen at anytime

Excess water causes
humidity levels to be
higher

Excess humidity affects
us greatly!



http://drive.google.com/file/d/1dprU3aAPEGxDjQvHaT-FeM2Kl80rBAsH/view

Causes a Breeding Ground for Mold and Pests
Effects on You

Allergies Damage to Goods

Dust mites Silverfish



Relative Humidity (%)

Increases Heat Index
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Heat index 1s how hot it actually feels

As humidity increases, so does the heat index

More water in the air

means less water can
evaporate from our skin




Benefits of Dehumidifying

More hypoallergenic living
environment

Less chance of damage
happening to household
items

Ability to set thermostat
at more eco-friendly
temperatures




Current Ways to Dehumidify

Electric dehumidifiers Desiccants

Eva-Dry
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Renewable Minl-Dehumidifler

Attracts & Traps Excess Moistur®
Eliminates Musty Odors




Disadvantages of Current Ways to Dehumidify

If dehumidifier is electric, it uses energy

**s000e0 W goe o s s

If desiccant 1s rechargeable, it uses energy  :::::: % ol

..............

If desiccant isn’t rechargeable, it creates waste




Combining Desiccant and Wallpaper

Room 1

Room 2 O

Already patented
design using common
desiccants as a layer

in the walls

Toas, M.S. and Yuan, S. Attic and W all Insulation with Dessicant. U.S. Patent WO 2011049903, April 28, 2011.




Nanotechnology is all around us

Neutrogenae

Beach
Defense:

water+sun
protection

SUNSCREEN LOTION

Broad Spectrum SPF 70
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Stenocara Beetle

Taking inspiration from nature

1) Water vapor condenses on wings
2) Microscopic hydrophobic features form droplets
3) Alternating hydrophobic/philic layers funnel water to mouth

Hydrophilic layer

H,O flow

Parker, A. R.; Lawrence, C. R. Water Capture by a Desert
Beetle.

Nature 2001, 414, 33-34.




Implementing nanotechnology for dehumidification

- Carbon nanotubes (CNTs)

X oAl : - ~ s

- Discovered in 1952
- Plethora of properties

- Mechanical, electrical, chemical

- Simple and scalable

- Easily functionalized
Carbon2021, 172,772 - 780.


http://www.youtube.com/watch?v=VyULskYuGvg

1) Peel off
2) Apply hydrophobic/
. hilic 1
H,C=CH, in Ar patHe fayers
@ 775°C, 3 hr
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Sl/Fe Growth Substrate

t Vertically aligned
Water outlet MWCNTs
ACS Appl. Mater. Interfaces 2014, 6,13, 10608-10613




A Case Study!

Alexis |

e Alexis’ Humidifier Stats
o 35 pints/24hr
o 16.56kg H20 in 24
hours!

How does the W aterfall W allpaper compare?




(Est.) Water Absorbed at 25 ° C and
100 89% Humidity
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Sridhar, S., Vajtai, R., & Ajayan, P. M. (2014). ACS Applied
Materials & Interfaces, 6(13), 10608—10613.
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$/Kg

Cost Analysis to Absorb ~16kg of W ater
Cost Savings Time  Weight @ Cost

Past price evolution Future Low End 13 hours ~18 kg $535.00

.. High End 3 hours ~83 kg $2500.00

Su, X., Wang, R., Li, X., Araby, S., Kuan, H.-C., Naeem, M., &
Ma, J. (2021). Nano Materials Science.
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Jensen, B. (2019, January 30). What is the typical cost for water damage restoration? New Life Restoration




Market
Segmentation

e Laboratory/Medical devices with
passive humidity control

e Water reclamation and recycling

Special
Cases

e Factories and commercial
buildings

e Laboratory spaces

1.5mn houses built each
year

e $465bn projected
in home

improvement
industry (2022)



Our Team’s Expertise

Corban Connor Alexis
Synthesis Functionalization Characterization

(Mascot: Wrigley)




Conclusion

e Damages and complications from high humidity is a national problem with a

massive market

e C(Current solutions are inefficient and costly
e The Waterfall Wallpaper: an innovative, passive method to:
e Stop Water Damage

e Reduce Energy Costs
® Reclaim water for endless uses!
Vertically aligned
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Doing work on the
nano-scale ™

Thank you for your
attention!

“ Waterfall

Carbon nanotubes
to keep you dry!
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