
REAC DISCOVERY: AN ARTIFICIAL INTELLIGENCE DRIVEN PLATFORM FOR THE DISCOVERY 
AND OPTIMIZATION OF STRUCTURED CATALYTIC REACTORS 

 
 
Cristopher Tinajero, 1 Simone Marchetti, 1 Marcileia Zanatta, 1 Eduardo García-Verdugo, 2 
Victor Sans1 
 
1 Institute of Advanced Materials (INAM), Univesitat Jaume I, Avda Sos Baynat s/n, 12071, 
Castellón, Spain 
2 Departamento de Química Inorgánica y Orgánica, Jaume I, E-12071 Castellón, Spain 
e:mail: tinajero@uji.es 
 
Keywords: Additive manufacturing, digital reactor design, ionic liquids, ML optimization. 
 

Additive manufacturing (AM) has emerged as a key tool in reactor engineering, enabling the 
development of optimized structures that significantly enhance the efficiency of catalytic 
processes in continuous flow systems. This study presents an innovative approach that 
integrates parametric modeling, high-resolution 3D printing, and artificial intelligence to 
design and fabricate reactors with advanced architectures that maximize mass and energy 
transfer. The implementation of periodic open-cell structures allows for precise control of 
fluid dynamics and substantial improvements in mixing efficiency, overcoming the limitations 
of conventional systems. Furthermore, the integration of self-driving optimization platforms 
enables real-time tuning of both reaction and topological parameters through machine 
learning, establishing structure-activity correlations that accelerate the identification of 
optimal operating conditions. This approach has been successfully applied to the conversion 
and valorization of carbon dioxide (CO₂), demonstrating its potential to enhance catalytic 
efficiency and sustainability in chemical processes. The results highlight how digitally 
optimized, additively manufactured reactors can provide tailored solutions for CO₂ utilization, 
outperforming traditional packed-bed systems. This work underscores the transformative role 
of smart manufacturing and automation in reactor engineering, paving the way for the next 
generation of sustainable catalytic technologies. 
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