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Energy consumption analysis and optimization of the natural gas
desulfurization and decarbonization unit

ZHU Hong-lin" , LI Tao, LI Jing, GAO Yang, LUO Wei
(Central Sichuan Oil and Gas District, PetroChina Southwest Oil & Gas field Company, Suining 629000, China)

Abstract: Aiming at the problem of high energy consumption in the desulfurization and decarbonization unit of
natural gas purification plants,a process simulation model of the unit was established based on Aspen Hysys software,
with the model calculation error controlled within 10. 22%. Taking the H,S content in wet purified gas and the total
process energy consumption as the objective functions, a single-factor analysis and optimization were conducted on
parameters such as the MDEA solution concentration. The optimization results show that when the MDEA solution
concentration is 48% ,the MDEA solution circulation rate is 70 m’/h, and the temperature of the MDEA lean solution
entering the absorber is 31°C | the total process energy consumption is reduced by 461. 68 kW compared to that before
optimization. Furthermore , an exergy analysis was carried out on the desulfurization and decarbonization unit, revealing an
overall exergy efficiency of 15.29% for the process. The main exergy loss originates from the reboiler of the MDEA
regenerator, which consumes 2393.39 kW, accounting for 61.37% of the total energy consumption of the unit. The
research results provide a guiding direction for energy conservation, consumption reduction, and technological
improvement of the natural gas desulfurization process.
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