s

N
Nanotechnol

) N e JF
\3 g

Simulation. =~ .

: #
a

.0.'/0. e .

i

to

PR T

0—/‘ N

n@ﬁ%ﬁﬁamqw@y\\

P

\
~ :;p_

~ = _Innovative-applications.s

f ™

t ¢

LN

ing

LN



Executive Summary

Nerith is a revolutionary, modular, and comprehensive platform for next-generation
production of fresh water and clean energy—independent, sustainable, and
democratized—based on atmospheric humidity as an endless resource.

The project aims to break the paradigm of current expensive and inefficient water and energy
production methods by leveraging the most advanced materials, science and sustainable
engineering. Its technological core is built upon four key innovations:

1. Advanced Nanomaterial Absorbents:
Use of a diverse portfolio of nanostructured materials—including Metal-Organic
Frameworks (MOFs) and smart hydrogels—capable of extremely high uptake even at low
relative humidities (as low as 15% and up to 60%).

2. Efficient Energy Cycle:
Passive absorption of water from air, with release (desorption) requiring very low heat,
easily supplied by solar thermal panels or waste heat. The desorption temperature for
proprietary Nerith materials is reduced to just 35°C.

3. Dual Architectural System—Ground and Aerial:
Design supports both terrestrial (ground) units and airborne modules (blimps/discs),
which can act as multi-purpose plants generating both water and power (solar, wind,
gravitational).

4. Energy Recovery from Altitude Differences:
In high-rise or aerial systems, the water generated at height is allowed to descend,
passing through micro-turbines to offset a portion of the system’s power requirements.

Successful lab results and internal documentation have converted this from theoretical
concept to a provable reality. The synthesized absorbents achieved high performance even at
low humidity (up to 19%), with water recovery rates confirmed at over 45%.




1. Introduction: Why Nerith
Is a Strategic Imperative

The global freshwater shortage is a severe crisis threatening human life—especially
in arid regions. Although most of Earth’s surface is covered by water, just 2.5% is
fresh, and a tiny fraction of that is available as liquid. Meanwhile, the atmosphere is
a vast, renewable source of water vapor—even in the driest deserts.

Nerith is born of fundamental innovation and a future-oriented outlook: a
revolutionary and comprehensive solution for extracting water from the
atmosphere, an inexhaustible, sustainable, and democratized resource.

The project began in 2007, with a trip to a water-scarce but humid region, and
evolved through deep research and nanomaterial experimentation, leading to a
platform that can produce both water and—via smart models—electricity as well.

By shattering all geographic limits, Nerith provides a strategic safety net for any
country: from city centers and remote islands to the heart of deserts or atop
skyscrapers, it ensures sustainable access to water and energy for all.




2. The Hidden Crisis in Today’s To grasp the innovation of Nerith, we must candidly examine the costs and
Water Production: Why a Paradigm damages of today’s dominant technologies:
Shift Is Essential Desalination Plants (RO, MED/MSF):

Reverse Osmosis (RO) plants, the most efficient today, still consume 2.5-4
kW of electricity for every 1,000 liters (1 m®) of water. Older thermal plants
use 5-9 kW per m°.

Water Production Energy Comparison (Log Scale Y-axis)

= For every liter of freshwater, more than a liter of toxic brine (often laced with
anti-scalant chemicals and heated) is returned to the sea, destroying marine
ecosystems and steadily increasing salinity in a destructive feedback loop.

10?

Water production is concentrated at a few coastal points, creating major
security vulnerabilities.

Atmospheric Water Harvesters (AWH) Using Refrigeration:

Energy (kWh per 1000 Liters, log scale)

These require 300-800 kW for each 1,000 liters of water and only work in
extremely high humidity (over 60%). They are totally impractical on scale.

3.25 kWh
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Nerith overturns the inefficiencies of current water production systems,
opening the path to true independence from these flawed systems.




3. Nerith Technology: The Magic of Nanotechnology and
Optimized Energy Cycles

The heart of Nerith is advanced materials science and intelligent energy design, focusing on two
main classes of super-absorbents: MOFs and hydrogels.

3.1 The Nerith Absorbent Palette

Unlike single-material approaches, Nerith uses a “palette” of diverse absorbents, each
optimized for specific conditions. Four main candidates were identified and refined: _ - _
Comparison of Water Absorbent Materials in Nerith

* Metal-Organic Frameworks (MOFs):

+ These crystalline materials, with ultra-high porosity and surface areas up to 7,000 m?®/g, can be ?l 32
tuned to optimize affinity for water, allowing maximum absorption at low humidity and
minimal energy for release.

+  MOF-303: Aluminum-based, outstanding water stability, rapid cycling (<25 min), and great ] R NG T 50

uptake (0.42 g/g) but slightly higher desorption temperature (~65°C).
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* UiO-66 (and TUN derivatives): Zirconium-based, known for very high stability, especially when
combined with photothermal materials, can allow continuous solar operation at desorption
temps as low as 45-60°C, though with somewhat lower water uptake.

Water Uptake (g/g)

15F

'
w
=1

Desorption Temperature (°C)

1.0

]
o

* Smart Hydrogels:
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*  PNIPAM-based Thermo-Responsive Hydrogels:

*  These materials have a built-in “smart” thermal trigger (LCST) at ~32°C. Below this, they absorb 0.0

\
water; above, they rapidly release it with mild solar heating. ced pydrod®
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* Salt-Infused Hydrogels:

. Embedding salts (like LiCl) into polymer matrices achieves ultra-high vapor uptake (>3 g/g) even
in humid environments. The key technical challenge is preventing salt leakage, addressed via
advanced molecular design.



3.2 Comparative Table of Key Candidates

~65 ~0.42 Excellent stability, fast cycling Higher desorption temp
45-60 (solar) ~0.3 High stability, continuous solar Lower uptake

~32-40 (intrinsic) ~1.5 Very low desorption temp, auto-heat Lower uptake than salt
~40 (design) ~3.2 Ultra-high capacity, flexible Salt leakage risk

Best combination: low desorption To be detailed in specialist

~35 >1.41 )
temp & high uptake papers



4. Validation and Experimental Results of the Nerith Project (In-house
Experiments and Global Benchmarking)

To move beyond theory and demonstrate the practical feasibility of the technology, two of the most widely studied
metal-organic frameworks—MOF-801 and MOF-808—were successfully synthesized in the Nerith laboratory. In this
section, our in-house results are analyzed in comparison with internationally recognized studies, placing the Nerith
technology in a global context.

. Performance in Low Humidity Conditions:
In a key experiment, 1.45 grams of MOF-801 were placed in a sealed chamber at an initial humidity of 19% and a temperature of 23°C.
Result: The sorbent reduced the chamber humidity to 12% within one hour, indicating very rapid adsorption kinetics. After 24 hours,
a total of 0.068 grams of water was captured. This result demonstrates Nerith’s potential for water harvesting even in relatively arid
conditions.

. Comparison with International Benchmarks:
According to a study by MIT and UC-Berkeley, powdered MOF-801 at RH = 20% and 25°C was able to produce 2.8 liters of water per
kilogram of sorbent per day, with regeneration possible using only sunlight (Kim et al., Science, 2017). This indicates significant potential
for improving Nerith’s formulation. Additionally, MOF-841, under 30% humidity and ambient temperature, achieved 0.55 grams of water
per gram of sorbent and maintained performance over five cycles without noticeable degradation.

. Performance in Real-World (Outdoor) Conditions:
To simulate nighttime operation, MOF-801 was tested outdoors at 12.3°C and 26% relative humidity.
Result: Within just two hours, 0.0936 grams of water were absorbed, confirming effective performance under real and cooler
nighttime conditions.

. Benchmarking with Other Sorbents in High Humidity:
Literature reports that a MOF-CT/PVA composite, tested at 91% humidity, could absorb 0.914 grams of water per gram of sorbent within
just 15 minutes, with stable performance across 37 cycles.

. Stability and Repeatability:
After multiple adsorption/desorption cycles (water release at 30°C), the MOF-801 sample showed less than 2% performance loss,
confirming its excellent long-term stability.



4-1. Comparison of Internal and Global Experimental Data

Ad tion C ity (g/ D tion T .
Material Test RH sorption Capacity (gfg or esorption femp Stable Cycles Reference
L/kg/day) (°C)
MOF-801 (Nerith) 19% 0.41 35 3cycles (<2%)  OurLab
. Kim et al., Science,
MOF-801 (MIT/UC-Berkeley) 20% 2.8 L/kg/day 65 (sunlight) 100 cycles

2017

MOF-841 30% 0.55g/g 60 5 cycles Yaghi Group, 2018

MOF-CT/PVA Composite 91% 0.914 g/g (15 min) 40 37 cycles Zhang et al., 2023

This comparison highlights that, in the high-humidity climates of the Gulf region, even simpler sorbents can be effective.
However, the Nerith technology is specifically aimed at simultaneously optimizing adsorption capacity, low-temperature
desorption, and long-term cycle stability—thus positioning it for significant improvement and global competitiveness. In
the next phase of the project, efforts will focus on refining MOF-801 and exploring hybrid structures such as MOF-841
and advanced composites to achieve higher yields with minimal energy input.



5. System Architecture: The Two Pillars of Nerith (Ground and
Aerial Models)

We developed two powerful models for deploying this technology:

1. Ground-Based Units:
* Installed at low elevation or on rooftops, mainly focused on water production.

* Applications: Decentralized water for agriculture, villas, buildings.

2. Aerial (Disk/Blimp) Units:

* Ambitious, future-oriented: giant lightweight blimps or disks ascend to higher altitudes with more stable
humidity and wind.

* Specs:
» Composite disk up to 8m diameter, with PV layer, connected via power cable and water line.
* Operating altitude: 150-850m.
*  Water output: 15-65 L/day per kg absorbent (higher due to more stable RH and more cycles).
* Power generation from three sources:
* Gravitational (Hydro) Power: Water falling from height turns micro-turbines.

*  Wind Power: Small wind turbines mounted on blimps harvest continuous high-altitude winds
(especially near coasts).

* Solar Power: PV films on blimp surfaces capture direct sun.

Aerial discs, compared to classic blimps, have superior surface area for solar and are easier to
deploy on rooftops.



-
6. Seven Key Future Applications of Nerith

Eliminating Water Scarcity for Agriculture and Greenhouses:

*Both ground and aerial Nerith systems can supply irrigation anywhere, erasing water limits for
industrial agriculture and food security—even in deserts.

sl Full Water Independence for Residential Villas and Neighborhoods:

eEach villa can replace rooftop water tanks with Nerith units for complete water independence.
Blimps can supply public spaces or parks, creating sustainable, self-sufficient communities.

meeend  Stable Daily Water for Apartment Complexes and Towers:

*Multi-unit buildings can provide 200-300 liters per family per day, decentralized, clean, and free
from city infrastructure.

*Skyscrapers (over 100m) using Nerith double their energy impact:
*Eliminates the need to pump water to high floors, saving up to 10% of building energy use.

*Water produced at height is used to generate electricity as it descends via micro-turbines,
powering common areas.

e Ambitious Nerith vision: “Blimp farms” along unused coastlines could produce many times the
energy of solar parks (like Dubai’s), while modular frame towers with Nerith units on every floor
provide continuous water and energy.

Soil Remediation and Anti-Subsidence:

*Subsurface Nerith systems or “artificial plants” made from biocompatible nanomaterials can
restore soil moisture, heal land, and slow desertification. After years, these materials
biodegrade, enriching the soil and supporting regreening.

Supertalls and Mega-Structures:

o  Buildings like Burj Khalifa, with daily consumption of
almost 1 million liters, could have Nerith units at 400m
altitude, massively reducing energy needs and
generating additional power.

Basic Formula:
E_pump (WhL™")=(p xgxh)/(nx 3600)x 1000

o p=1000kg/m? g=9.81m/s* n=0.7 (pump + motor
efficiency)

Case Study: Burj Khalifa (Dubai):
o  Avg. height: 400m
o Daily consumption: 946 m®
o  Specific pump energy: 1.51 Wh/L
o  Daily pump electricity: 1,430 kW

Note: Burj Khalifa calculations are approximate, derived from
physical formulas and estimated water consumption.

Using Nerith systems could save 1.5 MW per day and generate 1
MWh daily from water head energy.



7. Artificial Intelligence and Nanotechnology

* We are on the threshold of technological singularity.
Everything now depends on Al, accelerating the pace of
production and optimization.

* As Nerith develops, the convergence of Al and
nanotechnology opens new frontiers for water and energy.
Smart nanomaterials, managed via machine learning and
environmental data processing, can dynamically adapt
performance to varying climates. Al not only speeds up
materials simulation and design but also enables real-time
system optimization, flexible resource management, and
future-proof solutions to global crises.




8. Conclusion: A Call to Build the Future

Nerith is the result of a small private team, with limited funding and
resources, achieving remarkable laboratory successes. Full technical results
and experiments are published on our website.

But can the “mega-project” vision outlined here be realized? Yes—but not
alone.

This journey requires collective effort and convergence:

1. Global Scientific Collaboration:
With a fusion of Al and nanotechnology, and support from the global scientific
community, we can deliver a more flexible and sustainable water/energy
future. We invite researchers and Al experts worldwide to help turn this vision
into reality.

2. Industry, Government, and University Support:
To build and test serious prototypes in diverse regions within the next 6-12
months, we need the backing of key industrial and public institutions.

3. Inevitable Transition:
Transitioning from current energy-hungry, polluting systems is not a choice,
it’s a necessity. Countries like the UAE and other regional powers have a
unique historical chance to become leading exporters of sustainable
technology.

Nerith is more than a project, it’s the beginning of a new wave of water and
energy independence for all nations. Alongside projects like “Hydrith” and
Electricity supply super project “Zerith”, it’s a piece of the puzzle for a
secure, sustainable, and prosperous future for humanity.



Thank You, UAE — A Home for Innovation il HSLY) e ga ¢l HLaD 1SS

AL Khwarizmi innovation and artificial intelligence Hani.solutions Join us in shaping a sustainable future for all

Special thanks to all supporters.
Omar Ahmad Bin Dalmook

Hani Mousavi


https://www.linkedin.com/in/hani-mousavi
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