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Oil spills create significant environmental 
and economic impact, yet current 
solutions lack integrated evaluation and 
data-driven optimization. There is a need 
for a system that can systematically 
analyze removal performance under 
controlled conditions.

Problem Statement 

CHE Simulation
T max = 85.6 OC, recovery = 85%

Objective

Conclusion 

To develop an integrated oil spill 
remediation system that combines 
chemical treatment and sponge 
absorption, while linking laboratory 
experiments with simulation through an 
interactive dashboard to evaluate 
performance and identify optimal 
operating conditions.

The system successfully integrates 
chemical treatment and sponge 
absorption, achieving best performance 
at DI salinity and 90:10 ratio. The 3:7 
formulation showed highest 
effectiveness, with confirmed oil-wet, 
stable sponge behavior, demonstrating 
strong potential for data-driven 
remediation.

Dashboard visualizations, AI prompting, and automated reports for CHE and 
PETE experimental analysis.

Specifications 
Recovery ≥ 70%

Cost ≤ 1000 SAR/unit
Min oil area condition identified

Volume ≤ 100 cm³
Floating ≥ 1 min

User workflow ≤ 30 min
Image upload & retrieval (≤ 5 MB)
Auto-generated experiment report

Constrains
T ≤ 80°C (regeneration)

Flash point ≥ 60°C
Oil–water ratios: 90:10, 70:30, 

50:50
Salinity: SW, ½ SW, ¼ SW, DI

Oil-wet sponge behavior
Complete data entry enforced
Secure backend API handling

PETE Experiments

Final Dashboard
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Image-based oil area reduction 
PETE + CHE data unified in dashboard

LLM-generated structured reports


	Slide 2

