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• OBIWAN aims to develop sustainable catalytic routes for 

converting carbon-containing streams into valuable 

chemicals and fuels.

• Within this framework, CO2 utilization combined with 

hydrogen-based conversion is a key strategy.

• Methanol is a particularly attractive product because it can 

serve as both a liquid energy carrier and a versatile 

chemical platform.

• Therefore, CO2 hydrogenation to methanol is a central 

research direction in the project.

Fig. 1. OBIWAN concept: conversion of carbon-containing streams into 

methanol and downstream products. 

• High-throughput screening rapidly maps the performance 
landscape of Cu–ZrO2-based catalysts and identifies 
promising compositions for CO2 hydrogenation to methanol.

• Fixed-bed validation, targeted physicochemical 
characterization, and atomistic modeling will be integrated 
to clarify structure–performance relationships and guide 
rational catalyst optimization.

My Research Focus in OBIWAN

Fig. 2. Research workflow for Cu–ZrO2 catalyst development in 

CO2 hydrogenation to methanol.
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Fig. 3. Schematic preparation procedure for X–Cu/ZrO2 catalysts.
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Fig. 4. Catalytic performance and main reaction pathways in CO2 hydrogenation.
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