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Development and application of carbon capture and storage (CCS) technology

Na Song
Guizhou University, Guiyang, Guizhou

[ Abstract] Carbon Capture and Storage (CCS) technology, as a key pathway to address climate change and
achieve carbon neutrality goals, effectively reduces greenhouse gas emissions by capturing carbon dioxide generated
during industrial production and energy utilization, and securely storing it in geological structures. In recent years,
with the acceleration of global carbon neutrality efforts, CCS technology has made significant advancements in
capture efficiency, transportation safety, and storage monitoring. In the capture stage, innovations such as novel
chemical absorbents, adsorbent materials, and low-temperature capture systems have enhanced capture economics.
In terms of storage, models like offshore brine layer storage and enhanced oil recovery (CCUS-EOR) continue to
mature. However, CCS technology still faces challenges such as high costs, insufficient infrastructure, and the need
for stronger policy support. This paper systematically reviews the innovative achievements in each stage of the CCS
technology chain, analyzes its application potential in industries such as power, steel, and paper, explores the
requirements for policy and regulatory frameworks and risk management systems, and proposes industrial
development pathways based on international experience and Chinese practices. The study indicates that through
technological innovation, policy incentives, and international cooperation, CCS technology is expected to play a
significant role in the low-carbon transition of the global energy system.
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