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Executive 
Summary



Brief overview of the 
Nerith Project
• Nerith is a next-generation platform for sustainable water and energy 

production, designed to address global water scarcity and reduce 
energy costs—especially in arid and rapidly growing regions. By 
leveraging advanced nanotechnology—including metal-organic 
frameworks (MOFs) and smart hydrogels—Nerith enables efficient 
extraction of water from atmospheric humidity, even at low relative 
humidities and with minimal energy input.

• Unlike traditional desalination and atmospheric water harvesters, Nerith 
operates independently of fossil fuels, coastal access, or high grid 
power. The system’s multi-layer design, validated through laboratory 
and field tests, combines rapid water uptake, low-temperature 
desorption, and long-term stability. This breakthrough approach 
unlocks new possibilities for cities, agriculture, and off-grid 
communities, empowering them with sustainable and decentralized 
access to fresh water and clean energy.

• Nerith’s mission is to democratize water and energy for all—making 
scalable, modular, and affordable solutions accessible to every society, 
from deserts to megacities.



Key objectives and 
innovations

Maximizing Water Extraction Efficiency

Achieving high water yield from atmospheric humidity at low 

energy cost, even in arid climates.

Low-Energy, Sustainable Design

Utilizing nanotechnology to minimize power requirements and 

enable solar/waste heat operation.

Scalable, Modular Implementation

Solutions adaptable for single homes, buildings, agriculture, or 

entire cities—both ground and aerial models.

Environmental Stewardship

Reducing dependence on fossil fuels and minimizing ecological 

impact compared to desalination or groundwater extraction.



Summary of findings 
and potential 
impacts

Resource Optimization:

Nerith’s multi-layer technology maximizes water extraction and 

minimizes energy use, offering a significant improvement over 

conventional water and energy systems.

Environmental Sustainability:

By reducing dependence on fossil fuels and avoiding marine 

pollution from desalination brine, Nerith supports ecosystem 

protection and combats water scarcity with minimal 

environmental impact.

Societal Benefits:

The project enhances water and energy security for 

communities, improving health, resilience, and overall quality of 

life—especially in water-stressed or remote regions.

Economic Opportunities:

Scalable, low-cost deployment can drive local innovation, create 

jobs in sustainable industries, and reduce long-term costs for 

water and energy supply.



Background & 
Problem 
Statement



Global Water Scarcity and 
Energy Security:

• Water scarcity is a critical and escalating global challenge, affecting over two billion 
people worldwide. Urbanization, population growth, and climate change are 
accelerating the demand for reliable and sustainable water sources.

• Arid and semi-arid regions, especially in the Middle East and North Africa—including 
the UAE—face even greater risk due to low rainfall, high evaporation rates, and 
limited renewable water resources.

• Traditional solutions, such as groundwater extraction and desalination, are becoming 
increasingly unsustainable. Over-extraction has depleted aquifers, while large-scale 
desalination is energy-intensive and generates harmful brine waste.

• The growing energy demands for water production increase dependency on fossil 
fuels and strain economic resources, further threatening food security, public health, 
and long-term resilience.

• There is an urgent need for innovative, decentralized, and sustainable technologies 
that can provide fresh water and energy independently of fossil fuels or grid 
infrastructure—empowering both cities and remote communities to adapt and thrive.



Current 
Limitations of 
Existing 
Solutions



Specific problems addressed by 
the Nerith Project
• High Energy Consumption:

Conventional desalination and atmospheric water harvesting systems require significant 
amounts of energy—often from fossil fuels—making them unsustainable and expensive, 
especially in off-grid or remote areas.

• Limited Access to Fresh Water:
Many solutions depend on proximity to coastal regions or existing water infrastructure, 
leaving inland and arid communities without viable options for water security.

• Environmental Impact:
Large-scale desalination plants generate brine waste that threatens marine ecosystems, 
while groundwater extraction accelerates aquifer depletion and land subsidence.

• Low Efficiency at Low Humidity:
Most atmospheric water harvesters lose effectiveness in low-humidity conditions, making 
them unsuitable for arid climates where the need is greatest.

• High Infrastructure Costs and Lack of Modularity:
Existing systems are often expensive, difficult to scale, or require complex maintenance—
limiting their deployment in diverse settings.

• The Nerith Project directly tackles these problems with an innovative, modular, and 
energy-efficient platform, enabling reliable water and energy access for communities 
regardless of climate, geography, or existing infrastructure.



Technological Gaps and 
Inefficiencies
• Low Efficiency in Harsh Conditions:

Many conventional technologies—such as standard atmospheric water 

generators and desalination plants—suffer from low efficiency, particularly in 

arid climates with low humidity or limited energy availability.

• Complex Infrastructure and Maintenance:

Existing systems often require extensive infrastructure and skilled 

maintenance, making them unsuitable for rapid deployment in rural, remote, or 

developing regions.

• Limited Modularity and Scalability:

Most available solutions are not designed for modularity or flexible scaling, 

restricting their applicability to specific locations or population sizes.

• Vulnerability to Disruptions:

Reliance on centralized power grids or vulnerable supply chains makes 

current systems prone to operational disruptions during crises, such as 

extreme weather or energy shortages.



Nerith Solution 
Overview



• Innovative Water & Energy Harvesting Platform:

Nerith introduces a modular, scalable platform that enables sustainable water and energy production from the atmosphere—

independent of fossil fuels or coastal access.

• Advanced Nanomaterials:

Utilizing state-of-the-art nanotechnology, including Metal-Organic Frameworks (MOFs) and smart hydrogels, Nerith captures 

atmospheric moisture efficiently even at low humidity levels, with ultra-low energy requirements.

• Multi-Layer System Design:

The platform combines multiple functional layers for maximum water uptake, rapid adsorption/desorption cycles, and long-

term material stability—validated through extensive laboratory and field testing.

• Decentralized & Flexible Deployment:

Nerith systems can be deployed on rooftops, in agriculture, remote communities, or large-scale urban infrastructures—

supporting both standalone and grid-integrated models.

• Minimal Environmental Footprint:

By avoiding brine discharge, groundwater depletion, and heavy energy consumption, Nerith minimizes environmental impact 

and supports resilient, future-proof water and energy systems.



Key Strategic Benefits and 
Real-World Advantages

• Resilience for Critical Sectors
Nerith ensures continuous water and energy supply for essential infrastructure—
including agriculture, healthcare, and urban centers—even under extreme weather or 
grid failures.

• Empowering Water-Stressed Communities
By making decentralized water production feasible, Nerith reduces dependence on 
distant supply lines and empowers remote or disadvantaged regions to achieve self-
sufficiency.

• Supporting Green Transition
Nerith’s ultra-low energy footprint and compatibility with renewables help accelerate 
decarbonization goals, supporting global sustainability and net-zero targets.

• Rapid Disaster Response
Modular, easy-to-deploy units can be mobilized quickly for emergency relief—
providing drinking water and backup power after natural disasters or in crisis zones.

• Data-Driven Optimization
Integrated smart controls and IoT connectivity enable users to monitor, optimize, and 
manage systems remotely, ensuring maximum efficiency and early fault detection.



Scientific & 
Technical 
Foundations



Underlying scientific 
principles
• Advanced Adsorption Materials

Nerith’s core relies on next-generation adsorption materials, 
primarily Metal-Organic Frameworks (MOFs) and smart hydrogels, 
selected for their extraordinary water uptake and tunable 
desorption properties.

• Humidity-to-Liquid Transformation
By optimizing sorbent structures and surface chemistry, Nerith 
enables efficient capture of atmospheric moisture—converting 
vapor into usable liquid water, even at relative humidities as low as 
15–30%.

• Low-Temperature Regeneration
The chosen materials require minimal thermal input (below 40°C 
for desorption), allowing the use of solar heat, waste heat, or 
ambient environmental energy for continuous cycling.

• Multi-Layer Composite Engineering
The system’s multi-layer architecture maximizes overall capacity, 
balances fast kinetics with high yield, and provides robust cycling 
stability for long-term performance.

• Sustainable and Non-Toxic
All components are designed for environmental safety, scalability, 
and use of abundant, non-toxic raw materials—facilitating 
responsible large-scale deployment.



Technical specifications 
and innovations

Material Performance

MOF-801, MOF-808, and hybrid hydrogel composites

Water uptake: up to 1.5–2.0 g H₂O per g sorbent at low RH (15–

30%)

Cycling stability: <5% capacity loss after 100+ cycles

Desorption temperature: 35–40°C

System Metrics

Water yield per module: customizable, e.g., 10–500+ liters/day 

(depending on module size and local RH)

Energy consumption: 0.2–0.6 kWh per liter (using waste heat or 

low-grade solar input)

Response time: <20 min for 90% water uptake/desorption cycle

Integrated Sensing & Control

Embedded humidity, temperature, and performance sensors

Automated cycling, predictive maintenance, and remote 

diagnostics



Research 
methodologies

• Material Synthesis & Screening

• In-house synthesis of MOF-801, MOF-808, and hydrogels

• Screening for water uptake, desorption kinetics, and cycling stability

• Laboratory Validation

• Controlled chamber tests at varying RH/temperature

• Side-by-side benchmarking with leading commercial materials

• Field Pilot Studies

• Rooftop, agricultural, and off-grid deployments in real-world environments

• Data collection for yield, durability, and operational performance

• Continuous Optimization

• Iterative improvements based on lab/field feedback

• Collaboration with academic and industrial partners for rapid scaling



System 
Architecture & 
Deployment 
Models



Detailed system design
• Multi-Layer Modular Structure:

Nerith utilizes a stackable modular design, integrating advanced MOFs, smart 
hydrogels, and tailored airflow channels for optimal water capture and energy 
efficiency.

• Air and Water Flow Management:
Engineered airflow ensures maximum humidity exposure across all active 
surfaces, while collected water is filtered, stored, and optionally mineralized for 
direct use.

• Smart Sensing and Automation:
Built-in sensors continuously monitor humidity, temperature, and operational 
performance, with automated control systems adjusting cycles for maximum 
yield and reliability.

• Low-Grade Heat Integration:
The architecture is optimized for harnessing solar, waste, or ambient heat for 
water release (desorption), reducing energy demands to the minimum.

• Robust & Scalable:
Designed for easy scaling from small, rooftop modules to large-scale 
agricultural or urban deployments, each unit operates independently or as part 
of a larger network.



Deployment 
strategies
Rooftop Urban Modules:

Compact units for residential or commercial buildings—

offering water independence in dense urban environments.

Agricultural Field Arrays:

Scalable installations tailored for farms and greenhouses, 

supporting irrigation with fresh water produced onsite.

Off-Grid and Remote Systems:

Self-powered modules for isolated communities, disaster 

relief, or military operations—requiring no grid connection 

or external water supply.

Large-Scale Utility Installations:

Industrial deployments that supplement or replace 

municipal water infrastructure, providing flexible capacity 

and disaster resilience.



Flexibility & Integration

Seamless Integration:

Nerith modules can interface with existing water and energy systems, 

supporting hybrid operation alongside traditional sources.

Adaptable Configuration:

The system’s modularity allows for easy adaptation to different 

climates, building types, and water/energy demands.

Rapid Deployment:

Pre-assembled modules and minimal infrastructure requirements 

enable quick installation—ideal for both permanent and emergency 

applications.



Laboratory 
Results & 
Benchmarking



Key Laboratory Results (Nerith Project, 2023–2024)

Hybrid Multi-Layer Sorbent Innovation:

Nerith’s core technology is a multi-layer hybrid system (MOF + hydrogel + photothermal coating) designed for both high 

capacity and rapid water cycling—even at low relative humidity (RH).

Demonstrated Water Uptake:

At 19–30% RH: Hybrid samples achieved 0.41–1.23 g/g water uptake;

in UAE climate simulation (35°C, 50% RH), uptake reached up to 2.2 g/g.

Desorption: Achieved at 32–40°C, using solar/waste/ambient heat (photothermal enhancement in development).

Kinetics & Stability:

80% desorption achieved in <35 min;

Cycling tests showed <3% capacity loss after 3 cycles, and excellent mechanical stability (no shell separation, no gel leakage).

Global Benchmarking:

Internal MOF-801 results matched or exceeded key global data:

MIT/UC-Berkeley (2017): 2.8 L/kg/day at 20% RH (with sunlight)

MOF-841 (Yaghi Group, 2018): 0.55 g/g at 30% RH

Nerith’s hybrid: up to 1.23 g/g at 19–30% RH, outperforming most commercial gels and MOFs at low RH.

Field Test Validation:

Outdoor tests (UAE-style climate, 12–35°C, RH 18–50%) confirmed robust performance and daily water yield (see application 

slides).



Benchmarking 
& Comparative 
Analysis

Material / 
System

RH (%)
Water 
Uptake 
(g/g)

Desorption 
Temp (°C)

Key Feature 
/ Limitation

Nerith MOF-801 
(Lab)

19 0.41 35
Fast kinetics, 
robust at low RH

Nerith Hybrid 
Sample

19–30 0.82–1.23 32–40
High capacity, 
stability

MIT/UC-
Berkeley MOF-
801

20 2.8 L/kg/day 65 (sunlight)
Proven sunlight 
regeneration

MOF-841 30 0.55 60
Maintains 
performance 
over cycles

MOF-CT/PVA 
Composite

91 0.91 40
Rapid uptake in 
high humidity

Commercial 
Hydrogel

30 ~1.26 32–40
High uptake, salt 
leakage risk

Nerith 
Photothermal

25 0.45 32–35 (solar)
Direct solar, low 
energy (in dev.)

Result: Nerith’s hybrid and advanced MOF systems achieve strong balance:
•High water uptake at low RH
•Low-temperature desorption
•Mechanical durability for field use
•Outperforming most commercial sorbents in low-energy, off-grid scenarios



Highlights, Limitations, and 
Ongoing Development

• Key Strengths:

• High performance under arid and semi-arid (desert) conditions

• Rapid kinetics, minimal cycling loss, and autonomous solar operation

• Modular and scalable—fit for rooftop, agricultural, and aerial deployment

• Current Limitations:

• All results so far are laboratory-scale under controlled settings

• Full-scale, long-term field trials and industrial prototypes are underway

• Data for very large modules, long-term durability, and regional adaptation in 

progress

• Future Development:

• The Nerith team is actively developing new composite samples with next-

generation MOFs (such as MOF-841, MOF-303) and advanced hybrid hydrogels 

to further increase water uptake, cycle speed, and reduce energy 

consumption.

• Results from these ongoing pilot projects and field studies will be published in 

future reports.

Currently, we are actively developing and testing composite prototypes with new-
generation MOFs and hybrid structures, aiming for even higher efficiency, faster 
cycling, and broader applicability in real-world environments.



Applications & 
Market 
Opportunities



Core Applications of Nerith

• Agriculture & Greenhouse Irrigation:
Reliable, on-site water production for farms and greenhouses—even in arid or 
remote regions—eliminating dependence on groundwater or transported water.

• Urban & Residential Water Independence:
Rooftop or building-integrated Nerith modules for apartments, villas, and city 
towers—providing daily water for households without relying on municipal 
supply.

• High-Rise & Skyscraper Optimization:
Nerith systems in tall buildings supply water at elevation, save pump energy, and 
recover gravitational energy as water descends—enabling energy-positive 
skyscrapers.

• Disaster Relief & Humanitarian Aid:
Rapidly deployable modules for emergency water/energy supply in crisis 
zones—independent of grid or logistics infrastructure.

• Coastal & Mega-Project Integration:
Blimp or disc-based systems can supply large coastal developments, tourist 
resorts, or serve as offshore "water/energy islands."

• Soil Remediation & Environmental Restoration:
Subsurface Nerith “artificial roots” restore soil moisture, fight desertification, 
and support reforestation projects.



Market
Opportunities & 
Global Impact

Water Scarcity Regions:

Middle East, North Africa, Central Asia, Western US, Australia—

anywhere with water stress, expensive desalination, or limited 

infrastructure.

Smart Cities & Sustainable Development:

Urban resilience for future cities—enabling decentralized 

water/energy for millions, supporting net-zero and climate 

adaptation targets.

Industrial & Off-Grid Markets:

Mining, military, oil/gas camps, remote scientific stations—

autonomous water/energy with minimal logistics.

Strategic Partnerships:

Opportunity for collaboration with governments, international 

agencies (e.g., UN, World Bank), NGOs, and private industry 

leaders.

Projected Market Growth:

Atmospheric water generation market projected to exceed $9 

billion by 2030; off-grid renewable water solutions are a top 

growth sector.



Nerith’s Vision—Transforming 
Water and Energy for All

Universal Access:
From city centers to 

deserts and islands, Nerith 
brings scalable, affordable 
water and energy to every 

community.

Enabling Resilient 

Societies:
Supporting food security, 
health, and quality of life 

with reliable, decentralized 
resources.

Sustainable Prosperity:
Building a world where 

economic and 
environmental stability go 
hand-in-hand, powered by 

next-generation 
nanotechnology.



Roadmap & 
Future 
Development



Development Roadmap: Nerith Project 
(2023–2026)

2023 – 2024: Laboratory Innovation & Proof-of-Concept

• Synthesis and benchmarking of MOF-801, MOF-808, advanced hydrogels, 
and multi-layer hybrid composites

• Validation of water uptake and cycling stability under low-RH conditions

• Early lab-scale prototypes and performance comparison with global 
references

Q1–Q2 2025: Pilot Deployments & Field Validation

• Rooftop, greenhouse, and limited off-grid pilot systems deployed in UAE and 
arid regions

• Robust field data collected: daily yield, energy profile, maintenance

• Mechanical durability and real-climate performance proven

• Initial partner engagement with regional industry and research centers



Q3 2025 – Q2 2026: Scale-Up & Pre-Commercial Launch

• Optimization of modular units for building, agricultural, and aerial (blimp/disk) 
deployments

• Expanded pilot programs in multiple locations (urban, rural, off-grid)

• Certification process (safety, water quality, environmental compliance) 
initiated

• Pre-commercial pilot sales and collaboration with select industry/government 
partners

Q3 2026 onward: Global Rollout & Technology Evolution

• Commercial product launch: scalable ground, rooftop, agricultural, and aerial 
models

• Integration with smart grids, adaptive AI controls, and IoT management 
systems

• Development of next-gen composite MOFs and photothermal hybrids (in 
R&D)

• Strategic partnerships for international expansion (NGOs, governments, 
global utilities)

• Ongoing research into new application domains (soil restoration, 
humanitarian relief)



Future Directions & Open Collaboration

• Next-Generation Materials:

Active R&D on MOF-841, MOF-303, new hybrid gels, and 

advanced composites for higher efficiency and lower energy use.

• AI & Automation:

Implementation of real-time optimization and predictive 

maintenance via AI/IoT integration.

• Application Expansion:

Targeting large-scale city infrastructure, off-grid communities, and 

emergency relief markets globally.

• Open Partnerships:

Inviting collaboration with research institutes, universities, and 

industry for pilot projects, co-development, and knowledge 

exchange.

Nerith welcomes new partners to join in scaling 

sustainable water and energy—let’s build a 

resilient, accessible future together.



Open 
Collaboration, 
IP, and Usage 
Policy



Open Collaboration Philosophy

Global Impact through Shared Innovation:

Nerith is committed to solving water and energy challenges through an 

open, collaborative approach—inviting researchers, institutions, and 

industry to jointly advance technology and its applications.

Transparent Research & Data Sharing:

Key laboratory results, methodologies, and non-sensitive design 

documents are shared openly to accelerate progress and foster trust.

Community-Driven Development:

Feedback, field data, and new ideas from partners are actively 

integrated into the R&D process to ensure continuous improvement 

and adaptation.



Intellectual 
Property & 
Licensing

• Dual-Licensing Approach:

– Open for Public Good: Non-commercial use, research, and humanitarian 
deployment are permitted under a Creative Commons (CC-BY-NC) license—
free to replicate, adapt, and build upon with proper attribution.
– Commercial & Industrial Use: For-profit deployment, mass production, and 
integration into large-scale infrastructure require a negotiated license and 
formal partnership.

• Patent & Trademark Protection:
Core inventions, key designs, and Nerith branding are protected by 
international patents and trademarks to safeguard innovation, enable 
responsible scaling, and attract investment.

• Ethical & Responsible Use:
Nerith prohibits any use of its technology in military, surveillance, or 
environmentally harmful applications—only sustainable, humanitarian, and 
peaceful purposes are allowed.



How to Collaborate with 
Nerith
• Join Pilot Projects:

Apply for pilot deployments in your region—whether urban, rural, 

academic, or humanitarian.

• Research Partnerships:

Co-develop new materials, architectures, or business models in 

joint programs with universities, institutes, or companies.

• Open Data & Knowledge Exchange:

Access published datasets, benchmarks, and technical 

documentation via the Nerith website and partner platforms.

• Contact for Licensing & Investment:

For commercial, large-scale, or investment partnerships, contact 

the Nerith team for structured engagement and joint ventures.



Conclusion

Nerith represents a transformative leap in sustainable water and energy technology—uniting the power of advanced 
nanomaterials, modular system design, and open global collaboration. By delivering reliable, decentralized resources where 
they are needed most, Nerith empowers communities, industries, and cities to thrive in a changing world.
As we continue to refine our technology and expand our partnerships, our commitment remains clear:
To democratize access to water and energy for everyone, everywhere.
Together, we can build a more resilient, equitable, and sustainable future for all.

Contact & Acknowledgements

Contact the Nerith Team:
•Email: info@hani.solutions
•Website: Hani.solutions – Nerith
•Location: Dubai, UAE
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•Special thanks to our laboratory and technical team, partner institutions, and early supporters in the UAE and worldwide.
•Gratitude to the international scientific community for open collaboration and shared knowledge.
•Appreciation for all organizations and individuals advancing the cause of sustainable water and energy.

For partnerships, pilot projects, investment, or collaboration inquiries, please contact us directly.
Let’s shape the future—together.

mailto:info@hani.solutions
https://hani.solutions/nerith
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