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Abstract

As global efforts to combat climate change intensify, the need for effective carbon management strategies has become
increasingly critical. CO2 emissions from industrial sources, particularly fossil fuel-based processes, significantly
contribute to greenhouse gas levels in the atmosphere. Liquefaction of captured CO: is increasingly viewed as a key step
in the early deployment of carbon capture and storage (CCS) because it facilitates the safe and efficient transport of CO2
over long distances to storage sites or utilization facilities. It is expected that by the end of this decade, at least 20% of the
captured CO2 will be transported via ships.

PEP Report 1801 Carbon Dioxide Capture Economic Model — Part Il (May 2024) has reviewed carbon capture from
synthesis gas (syngas) for blue hydrogen and provided an Excel-based Economics Model. In this review, we present a
technoeconomic analysis for the liquefaction of CO2 captured from syngas originating in a blue hydrogen plant having a
steam methane reforming (SMR) unit. We have included a comprehensive technology review of the industrially relevant
liquefaction technologies along with material balance tables, a sized equipment list, and process flow diagrams for the
CO:z2 liquefaction process, which employs a closed-cycle configuration. The economic assessment is for a CO2 liquefaction
plant based at a US Gulf Coast location, with a production capacity of 1,000 metric tons per day [t/d] (724 million pounds
per year [MMIb/y]).

The technological and economic assessment of the process is the Process Economics Program (PEP)’s independent
interpretation of a potential commercial process. It is based on the information presented in the open literature, such as
patents or technical articles, and may not reflect in whole or in part the actual plant configuration. We do believe that
these sources are sufficient to represent the process and process economics within the range of accuracy necessary for
the economic evaluations of the conceptual process designs.
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