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Process simulation and parameter optimization of alkanolamine route for
removing CO, from biogas

ZENG Jin-fan, JU Yong-lin~
(Institute of Refrigeration and Cryogenics Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract : Biogas is a typical biomass energy source that can be purified into compressed natural gas (CNG) or

liquefied natural gas (LNG).CO, removal technology is the key to purify biogas.The technology using aqueous amine

solvent is a popular and feasible one at present, but it consumes high energy. Aspen Hysys is utilized to simulate this

technology to achieve the CO, removal targets and make the biomass meet the critical requirement for LNG production.To

reduce energy consumption, genetic algorithm method and sequential method are developed by Matlab to optimize the

ratio of amine solution and main operating parameters. As the mole fraction of CO, in feed gas is 30% ,40% and 50%,
respectively , the optimized power consumption is 0. 163,0. 191 and 0. 235 kWh-m™,which decrease by 0. 85%, 1. 59%
and 0. 91% respectively than before optimization ; the optimized regeneration heat consumption is 2.29,3.02,and 4. 34

GJ-m™, which decrease by 5.68%,7.69% and 8.49% , respectively. The optimization results are compared with the

existing data of factory, experiment and simulation. It provides a reference for the parameter optimization and energy

consumption of CO, removal from natural gas with a high concentration of CO,.

Key words: biogas; methane; CO, removal;

optimization; energy consumption
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