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Carbon footprint accounting and emission reduction analysis of
coal-based synthetic ammonia

LI Chun', SUN Zhihui®, HUANG Xiangqi*>, QIAO Ning'
(1. College of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China;

2. China Quality Mark Certification Group, Beijing 100089, China)

Abstract: By means of the life cycle assessment, a “cradle-to-gate” accounting model of coal-based synthetic ammonia
carbon footprint was constructed with 1 t liquid ammonia as the functional unit, to account carbon footprint and analyze
emission reduction measures based on the production data of domestic coal-based synthetic ammonia enterprises. The
results show that the carbon footprint of 1 t liquid ammonia product made from coal is 6 204.11 kg COze, with direct CO2
emission caused by chemical reaction in the ammonia synthesis stage accounting for 47.12% of that in the life cycle,
which should be the focus of emission reduction; Considering improving energy efficiency and utilizing negative carbon
technologies, the coal-fueled chemical looping technology for hydrogen production and carbon capture technology are
adopted respectively to reduce carbon emissions. Compared with traditional processes, the carbon footprint can be
reduced by 27.99% by using coal-fueled chemical looping technology for hydrogen technology, and by 46.36% by using
carbon capture technology. The latter has greater potential for carbon emission reduction and should be developed
emphatically.
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