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Membrane contactors for intensified physical solvent absorption biogas purification processes: a parametric study.

Influence of solvent properties

Performance of the solvents decreases as follows :

methanol > N-methyl-2-pyrrolidone (NMP) > Propylenecarbonate (PC) > selexol > water Key factors : low CO 2 solubility in water, high viscosity of selexol.

Influence of membrane performances

Decrease of the k m value decreases the transferred molar flow.

Methanol and NMP are the most efficient solvents and the most affected.

For water, limitation is made by the liquid side instead of the membrane

Influence of flow configuration (liquid in or liquid out)

Optimum of the compacity value in liquid-out configuration. Value is dependent of the solvent used.

Always higher value of compacity is better in liquid-in configuration.

Strong dependence of the correlation used

Comparison with packed columns: Intensification possibilities

High value of intensification factors

Intensification factor independent of the inlet pressure 0.00 (u l /u g = 1, φ = 0.9, k m = 10 -3 m.s -1 ). This study intended to explore the possibilities of process intensification thanks to membrane contactors for absorption processes based on physical solvents. A systematic parametric study has been performed for CO 2 absorption in five different solvents showing a broad range of solubility and viscosity.

The results obtained here show however that solvent viscosity strongly impacts the interest and feasibility of membrane contactors compared to packed columns. Because the solubility / viscosity interplay plays a key role in the maximal intensification performances, a parametric study on operating temperature would be interesting. It is known that a lower temperature generally increases solubility but also viscosity. The intensification / energy trade-off is thus likely to strongly depend on the solvent temperature. The influence of solvent volatility, which has not been taken into account in this study, should also be considered.

It is expected that this exploratory parametric study will stimulate further researches on intensified processes with physical solvents.
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Table 2 :

 2 Influence of the pressure in liquid-in configuration
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Table 1 :

 1 Fixed and variable parameters in this work