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Abstract: In the context of the “dual carbon” goal, carbon emission reduction of the urea industry is of great
significance. Based on production data from a typical urea enterprise, this study employs the life cycle assessment
method to account for the carbon footprint and analyze the carbon reduction potential of measures. The results show
that the carbon footprint of coal-to-urea is CO, 3 426 kg/t, and the emission of low-temperature methanol washing
process is the largest, accounting for 79% of the total emissions. The application of green hydrogen and CCS
(carbon capture and storage) technology can be reduce carbon footprint by 48.99% and 44.64%, respectively, and

the carbon reduction potential of green hydrogen technology is slightly higher than that of CCS technology.
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Fig. 1 Flow chart of coal-to-urea production process
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Table 1 Input and output of each stage of urea production
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Fig. 2 Carbon flow diagram of coal-to-urea production system
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