
1. Project Statement
Utilizing solar-powered Proton Exchange Membrane
(PEM) Electrolysis for Sustainable Green Hydrogen
Production from Wastewater Treatment via Reverse
Osmosis and Deionization Filtration.
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Solar-Driven Electrolysis of Agriculture Wastewater for the 
Production of Green Hydrogen

4. Prototype Final Design

7. Testing / Validation

9. Conclusions
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2. Constraints

3. Target Specifications

6. Results

8. Large Scale Economics

5. Mathematical Modeling Equations

• Material 
selection 

• Water purity 

• pH for pure water is 6-7

• TDS of the water is 
approximately 0 ppm

• Conductivity of the water is 
0 μS/cm

• Solar power in the process is 180 W

• Water level in the system is 300 mL

• Hydrogen volumetric flowrate is 300 
mL/min

• Size of the units

• Location
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(7) Economic Analysis:
• Annual Production: 36,500,000 Kg

• H2 Cost: 5.32 SAR/Kg | H2 Price: 17 SAR/Kg
• NPV: 1,223,030,799 SAR 

Facility location:
Selecting the optimal facility location for minimizing transportation
costs for wastewater and green hydrogen. Analysis with Lingo
software indicates Jubail as the ideal site. Annual transportation
costs are 1,697,797 SAR for pipeline and 11,136,967 SAR for
trucks.


