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Anthropogenic climate change necessitates effective mitigation strategies, with Carbon Capture and
Utilization (CCU) representing a promising pathway to address CO: emissions resulting from
human activity [1]. A prominent example of this is the catalytic hydrogenation of CO- to methanol
[2]. Historically, this process relies on Cu/ZnO/Al.Os (CZA) catalysts, which are highly prone to
deactivation by impurities like sulphur and oxygen frequently encountered in untreated industrial
exhaust streams [3], [4]. Molybdenum disulfide (MoS:) catalysts have emerged as a robust
alternative, where structural modifications and promotors significantly improve catalyst efficiency
and selectivity [5], [6], [7]. This work evaluates the technical viability and economic feasibility of
MoS: catalysts across different industrial contexts. Utilizing experimental data, a tailored kinetic
model for MoS:-catalyzed CO: hydrogenation will be developed and implemented in the Aspen
Plus simulation environment. The resulting process simulations will provide the foundation for a
comprehensive techno-economic evaluation, facilitating a direct benchmark against conventional
CZA catalysts to assess the practical applicability of MoS: in real-world scenarios.
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