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Abstract
Statement of the problem: The world is witnessing nowadays a serious geopolitical crisis due to the high demand of energy and the lack of resources. Heavy oil resources are of great interest in term of sustaining the market demand. However, their exploitation still represents the major challenge due to the high viscosity and low mobility of these oils in the reservoir. Enhanced oil recovery is promising technologies which allow at least some recovery of heavy oil. Much of the literature points toward the high efficiency of in-situ combustion in enhancing heavy oil recovery due to their economic and time effectiveness. Yet, this technique suffers from the early breakthrough of the created combustion front within the reservoir. This work shed light on stabilizing this front via bio-based catalysts in the presence of different metals. 
Methodology & theoretical orientation: We have opted thermal analysis combined with the isoconversional and model-based methods to find out the kinetic parameters and thermodynamic function related to the process of heavy oil oxidation in the presence and absence of the obtained catalysts. 
Findings: The efficiency of the synthesized catalysts is mainly dependent on the ligand choice, the activation energy of the process of heavy oil oxidation decreased significantly in the presence of copper-based catalysts. 
Conclusion: The choice of the metal and ligand is crucial for its application in the process of in-situ combustion. Selecting sunflower based ligand and combining it with copper metals was found the most efficient method to improve the process of heavy oil in-situ combustion.
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