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Research on Optimization of Petrochemical Production Process and Energy Conservation and
Consumption Reduction

ZHU Chunqi
Shijiazhuang Energy Chemical Technology Branch of Xindi Energy Engineering Technology Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The petrochemical industry is a fundamental industry with high energy consumption and pollution, accounting for about 1/7
of the total industrial energy consumption in the country. Therefore, research on process transformation and energy conservation and
emission reduction in the petrochemical industry has significant practical value. A detailed overview of the main production processes
and throttling principles in the petroleum refining industry was provided. Based on this, an in-depth analysis was conducted on the
existing energy consumption level and the shortcomings of the entire process system. Key process improvement technologies were
proposed for raw material pretreatment, catalytic conversion, distillation purification, heat integration, and a series of energy-saving
measures such as steam system, circulating cooling water system, and waste heat and gas utilization were also elaborated. Conclusion:
The use of pinch point technology and analysis models to implement an overall energy balance plan for the entire plant can accurately
identify key and unreasonable energy consumption links. The combined process scheme of heat exchange network and absorption heat
pump distillation can still achieve good energy-saving benefits even when the raw material flow rate is reduced. The carbon emissions
from processing 1t of crude oil in a refining unit range from 270 to 659 kgCO.e/t, with the highest carbon emissions from deep
processing units. The research results can provide certain guidance and technical reference for energy conservation and efficiency
improvement in petrochemical enterprises.

Keywords: petrochemical industry; process optimization; energy conservation and consumption reduction
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