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Research progress of integrated technology of carbon capture and conversion

ZHANG Zhen

(North China Electric Power Test and Research Institute of China Datang Corporation Science and Technology General Research Institute Ltd.,
Beijing 100040, China)

Abstract: At present, under the guidance of the national dual-carbon target strategy, carbon capture technology is
being vigorously developed and has become an important technology to promote the utilization of carbon dioxide
resources and significantly reduce greenhouse gas emissions. As fossil fuel stocks gradually decrease and the
prices continue to rise, the search for new environmentally friendly green fuel has become a research hotspot. By
coupling renewable energy such as wind energy and photovoltaic with carbon capture, the conventional fossil
energy is fully utilized and converted into downstream products with high added value, such as syngas, methane,
methanol, formic acid, and so on, which can achieve large-scale low-carbon emission reduction, reduce the gap of
energy and chemical raw materials, increase economic income, and drive the strong growth of green industry, and
is in line with the national green environmental protection strategic plan. Based on the analysis on the research
status, mainstream technology routes, main equipment and demonstration projects, the direction of further
research and development of the integrated carbon capture and transformation technology is pointed out, and the
prospect of its industrial application is prospected.
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Fig.1 Mainstream technology routes for syngas production
coupled with carbon capture and renewable energy
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Tab.1 Electrolytic cell types for synthetic gas production
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Fig.2 Technical roadmap of carbon dioxide hydrogenation
to methane synthesis
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Tab.3 Main technical routes for methane production
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Fig.3 Process roadmap of carbon dioxide hydrogenation
to methanol
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