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Energy-saving and carbon-reduction technological transformation and economic

Benefit Analysis of Ammonia Synthesis plants

Hu Wei, Cao Taotao, Lu Xiaofei, Wang Kang, Luo Lina (Shandong Shengfa Coking Co., Ltd., Jining Shandong
272300, China)

Abstract: Amid the energy transition and the pursuit of carbon peaking and carbon neutrality goals, the high energy
consumption and carbon emissions of ammonia synthesis units have become increasingly prominent. Energy conservation
and emission reduction have thus become critical priorities for the industry’ s high-quality development. This paper
systematically analyzes the energy consumption distribution and carbon emission sources of ammonia synthesis units. It

proposes technical solutions for energy-saving and carbon-reduction upgrades, including optimizing raw material structures,

innovating gasification and purification processes, enhancing synthesis loop efficiency, and recovering waste heat and
pressure. Additionally, it explores the economic feasibility of intelligent control and management system development.
These findings aim to provide actionable insights for technological upgrades and investment decisions in this sector.
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