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• Conventional units are too slow and 
lack the automation needed for 
sudden gas surges.

• A modular unit is required to couple 
liquid neutralization with a fast and 
highly efficiency gas treatment 
system.

Problem Statement
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Background
• Treats industrial spent caustic soda to 

remove toxic pollutants.

• Eliminates H2S gas releases that 
cause safety and operational 
bottlenecks.

• Integrates an automated scrubber 
and MOF-based polishing for real-
time gas management.

Constraints

Specifications
• ≥ 80% removal (100–1000 mg/L) 
• 6.0–9.0 pH stable 
• Setup/disassembly ≤ 2 hours 
•  ≤ 40 kg mass , ≤ 80 Wh batch
• ± 0.6 pH  ± 30 mV ORP accuracy 
• 24-hr+ onboard CSV storage
• Dashboard refresh ≤ 1s , Actions ≤ 1s

• Signal processing; < 5 s
• Shutdown ≤ 2 s (Gas/pH triggers)
•Watchdog fault recovery ≤ 6 s
• Chemical consumption reduced ≥ 20%

Integrated Specifications

•MEWA/RCJY (pH 6–9) 
• sulfide < 5 mg/L)
•Max 2.5 m × 2.5 m footprint 
• Analog pH/ORP (0–5V) 
• Corrosion/fatigue-resistant materials 
• Total cost ≤ 12,000 SAR
•Open-source/Educational license 
•  ≤ 70% ESP32 Flash/RAM
•Output gas < 5 ppm H₂S

Innovation

System Concept

Testing & Validation

Conclusion
• Met all effluent standards by maintaining pH 

6–9 and sulfide < 5 mg/L.

• Ensured outlet H2S remained below 5 ppm 

assisted by the MOF-polishing stage.

• Reduced chemical consumption compared to 

manual systems through automated dosing.

• Validated a portable, automated solution for 

treating high-caustic industrial wastewater.
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