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Abstract: [Purpose] In response to the severe environmental challenges posed by the shipping industry's
reliance on fossil fuels, and in alignment with the International Maritime Organization's (IMO) net-zero
emissions target by 2050, [Method] the shipping industry has introduced on-board carbon capture
technology with immediate emission reduction efficiency. This technology has become a key transitional
solution as it can bridge the "gap period" between traditional energy efficiency optimization and fuel
substitution technologies. Ship-based carbon capture technology has emerged as a critical transitional
solution to bridge the implementation gap between conventional energy efficiency optimizations and
alternative fuel technologies, owing to its immediate emission reduction capabilities. This study
systematically examines the adaptability of carbon capture systems in maritime applications, building upon
the framework of land-based carbon capture, utilization, and storage (CCUS) technologies through
comprehensive analysis of advancements in material systems and process engineering. [Result] It critically
reviews global research progress encompassing the entire ship-based carbon capture, utilization, and
sequestration chain, synthesizing key research foci and principal achievements. The investigation
culminates in identifying prevailing commercialization barriers and operational challenges, [Conclusion]
while proposing strategic directions for optimizing shipboard carbon capture systems in alignment with
maritime decarbonization objectives.
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Fig. 1 Strategies for Reducing Greenhouse Gas Emissions in Shipping Industry
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Fig. 2 Schematic Diagram of Carbon Emissions Share in Global Shipping Industry.
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Fig. 6 Representative Studies on Adsorption-Based

Shipboard Carbon Capture Technology
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