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Design and optimization of a biogas pressurized liquefaction process with
mixed refrigerant
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Abstract: To improve CO, removal index of biogas liquefaction and simplify its decarbonization process, a biogas
pressurized liquefaction process with mixed refrigerant is designed.After the pretreated biogas is separated by a two-stage
membrane,a high-purity CH, stream and a CO,-rich stream are obtained. Liquid CH, and food-grade liquid CO, are
obtained through liquefication and distillation under pressure. HYSYS simulation shows that this process can realize a
biogas liquefaction rate of 84.24% ,a CH, recovery of 83.62% ,a CO, recovery of 85.17%,a liquid CH, output rate of
51.06% ,and a liquid CO, output rate of 33.18% when the simulated biogas has a flow of 1 000 kg+h™' and a
composition of 60% CH,+40% CO,.Based on this, HYSYS & Matlab,a co-simulation platform,is constructed.Taking the
product specific power consumption as the objective function, the process is optimized by the sequential quadratic
programming ( SQP ) algorithm. Specific power consumption reduces by 25.83% after optimization. Finally, the
adaptability of the optimized conditions is analyzed by adjusting the biogas composition ( CH, content between 57% and
62%) and flow (920-1 060 kg-h™").
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