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Fig. 1 Schematic of the carbon cycle in phosphorus mining
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Fig. 2 Phosphorus mine carbon emission reduction pathway
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Table 1 Comprehensive utilization technology of solid waste resources in phosphorus chemical industry
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Fig. 4 "Mineralization" model for emission reduction and sink enhancement
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Exploration and prospect of carbon reduction and sink increase in phosphorus
chemical industry
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Abstract In light of major strategic goals such as carbon peaking and carbon neutrality, achieving green, low-
carbon, and sustainable development in the phosphorus chemical industry has become increasingly vital. This
study, based on the current status of the phosphorus chemical industry, employed literature analysis and
comparative analysis methods to examine the challenges faced by phosphorus mining and phosphorus chemical
industries in carbon emission reduction. It explored the roles of new smart mining construction and the
photovoltaict+ecological restoration model in enhancing carbon emission reduction and sink in phosphorus
mining. Emphasis was placed on reviewing integrated solid waste utilization technologies, highlighting their
significance in carbon emission reduction within the phosphorus chemical industry. Furthermore, it provided in-
depth analysis on the significance and role of Carbon Capture, Utilization and Storage (CCUS) in carbon
emission reduction for the phosphorus chemical industry, and discussed the feasibility and economic viability of
microalgae carbon fixation technology in its application. Finally, the future prospects of an integrated carbon
emission reduction and sink model termed "mineralization" which combined phosphorus mining and phosphorus
chemical industries were discussed, aiming to provide reference and guidance for phosphorus chemical
enterprises in achieving carbon reduction and sink goals.

Keywords  phosphorus mine; phosphorus chemical; carbon emission reduction; solid waste resource
utilization; carbon sequestration by microalgae
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