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A Mixed-Feed Steam Cracker 

converts hydrocarbon feedstocks 

into valuable petrochemicals 

through thermal cracking. This 

project focuses on improving 

energy efficiency, enhancing 

hydrogen purity and recovery, 

and reducing CO₂ emissions. An 

interactive application was also 

developed to compare scenarios 

and support decision-making
• System tested through deployed 

application (AWS-based)

• Model accuracy validated vs Aspen 

simulation data

• Strong agreement observed (R² ≥ 

0.90)

• Consistent outputs across scenarios

• CO₂ feasibility verified (P < P_allow)

• Injection within safe limits

This project developed a 

multidisciplinary decision-support 

prototype integrating simulation, 

analysis, and CO₂ feasibility to 

evaluate steam cracker operations. 

Results highlight the need to balance 

yield, energy, hydrogen, and CO₂ for a 

practical and sustainable solution.

Steam cracking processes face 

challenges in energy consumption, 

CO₂ emissions, and hydrogen 

recovery, requiring an integrated 

optimization approach with 

practical decision-support tools.

Prototype

What is Next?
integrate AI for smarter, faster decision-
making and Integrate real-time plant data 
for live optimization.

CHE: Ethylene yield up to 70% | H₂ purity 99.5% | Energy −59%

ISE: Predictive models R² ≥ 0.90 | 3 scenarios optimized via MCDM

PETE: Screens CO₂ storage feasibility based on injectivity and pressure limits

SWE: Cloud-native app integrating multidisciplinary KPIs and scenario-based 

decisions | Cross-platform iOS & Android | Auto-generated PDF report
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