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Research progress on carbon neutrality by green resource
utilization of carbon dioxide
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Abstract

To actively address global climate change and achieve the &quot;dual carbon&quot; goals, it is essential to vigorously develop
negative emission technologies, such as carbon capture, utilization, and storage (CCUS). This paper systematically analyzes
the fundamental theories of carbon dioxide molecular structure characteristics and thermodynamic effects, focusing on the key
technological advancements in CO2 resource utilization both domestically and internationally. It compares and analyzes the
advantages and disadvantages of different technical routes. By combining typical engineering cases, it quantitatively evaluates the
emission reduction potential and environmental benefits of comprehensive CO2 utilization, exploring a new model for carbon-
energy-fertilizer coupled utilization based on energy combustion for cold emissions. The study shows that cold emission technology
can significantly enhance the efficiency of low-cost CO2 capture and collection, similar to capturing high-concentration CO2 from
chimneys in the air. This approach connects the entire chain from source reduction, process control, to end-use utilization, improving
regional atmospheric quality while laying a solid foundation for achieving carbon neutrality in industrial parks and regions.
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