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Analysis of CO, capture technology spectrum and scenario applicability in CCUS
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Abstract ; Carbon Capture , Utilization and Storage ( CCUS) is a critical technology for achieving carbon neutrality,
yet the high energy consumption and cost of CO, capture remain major bottlenecks to its large-scale deployment.This
study systematically assesses mainstream capture pathways. Findings reveal that post-combustion chemical absorption is
mature but energy-intensive ;oxy-fuel and chemical looping show promise but remain at demonstration phase;direct air
capture enables negative emissions at high cost. Among separation techniques, absorption faces energy and corrosion
challenges ; adsorption and membrane separation offer better efficiency but are limited by material properties ; cryogenic
separation delivers high-purity CO, with low energy efficiency.The development of CO, capture technology requires the
parallel advancement of iterative optimization of existing technologies and the exploration of cutting-edge transformative
technologies. Through material innovation and system integration, it is essential to drive its evolution toward high
efficiency, economic feasibility, and environmental friendliness, thereby providing critical technological support for
achieving carbon neutrality.
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