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Energy Analysis in CO, Membrane Separation Process via
Heat Integration

Seong Hun Kim*, Tae Yong Kim"*, Beom Seok Kim*, Hyun—Jun Cho*, Yeong Koo Yeo*'
*Department of Chemical Engineering, Hanyang University

ABSTRACT : The membrane separation processes have received attention due to advantages such as
compactness, modularity, ease of installation, flexibility of operation, lower capital cost and lower energy
consumption, In this study, we evaluated accuracy of cross—flow, co—current and counter—current models.
With the most accurate model, we identified the operating conditions of the two—stage membrane separation
and examined the effects of permeance and selectivity of the membrane by simulation. Futhermore, power
requirements and operating cost savings due to the introduction of the heat exchanger were investigated by
applying heat exchanger network synthesis technique in the two—stage membrane separation using vapor
sweep.,
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Fig. 1 Experiment and simulation results
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Fig. 2 Configuration of two—stage CO, membrane separation process
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Fig. 3 Effect of pressure ratio on permeate CO, purity and CO, recovery
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