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Innovative Paths and Value Exploration for Energy Conservation and Consumption
Reduction in Ammonia Synthesis Production

Tian Shuancheng (Shanxi Tianji Lu  ‘an Chemical Co., Ltd, Changzhi Shanxi 046000, China)

Abstract: As a key basic raw material supporting the development of agriculture and industry, the production of synthetic
ammonia has long been Mired in the predicament of high energy consumption and high carbon emissions. Driven by the dual
forces of optimizing and upgrading the energy structure and achieving the goals of carbon peaking and carbon neutrality, this
field urgently needs to break through the traditional development bottlenecks through systematic innovation. This study takes a
holistic industrial perspective to explore the technological innovation directions for energy conservation and emission reduction
in the ammonia synthesis production process, with a focus on analyzing the synergy effects of process flow reengineering,
system integration optimization, and intelligent control technology. Research has found that through core technical means such
as developing modular reaction devices, improving gas separation processes, and reconstructing energy transfer networks, a
significant improvement in energy utilization efficiency can be achieved. This not only creates considerable economic benefits

but also demonstrates profound social value in aspects such as ecological protection and resource recycling.
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