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Membrane contactor has been incorporated to capture pre-combustion CO2 at elevated pressure and temperature in this work. Pre-combustion process is considered to be more efficient to capture CO2 due to high concentrations and pressure of CO2. Membrane contactor gives the advantages of high surface area, non-dispersive contact between the phases without causing flooding and entrainment of absorbent. The challenging part in the application of membrane contactor for pre-combustion conditions is to find highly thermal and chemical stable membranes and absorbents. In this study, a glass membrane was chosen as membrane material and amino acid based ionic liquid (AAIL) [P4444][Gly] with co-solvent PEG400 as absorbent.  This blend solvent has negligible vapor pressure and superior thermal stability, while AAILs have the ability of reacting with CO2 in the similar fashion as primary amines as it comprises of primary amine group and thus enhances the absorption capacity of the absorbent.
In this study, 1D-modelling of chemical absorption of CO2 in the tubular membrane contactor using the blend absorbent is developed at elevated temperature and pressure conditions, which describes the mass transfer of CO2 through gas, liquid and membrane phases. Earlier works [1-4] have been reported for post-combustion conditions and using aqueous amine solutions, and there are only a few publications describing the modeling of membrane contactor using ionic liquids [5, 6]. The model presented is for physical absorbent in hollow fiber membrane contactor and the liquid film is stagnant  [5]. Chemical absorption enhances the solubility and hence increases the absorption capacity of solvent. 
In this work the effect of chemical absorption on mass transfer flux in tubular membrane contactor has been studied and the results compared with physical absorbent. The liquid flows laminar through the lumen side while the gas flows in the shell side of the tubular membrane contactor in a counter current parallel flow configuration. Three resistances due to each phase occur for mass transfer of CO2 in membrane contactor and these resistances are modeled in series using heat analogy. Mass transfer coefficients for gas and liquid phases are estimated using correlations based on Reynold and Schmidt numbers. Physical properties of ionic liquid-PEG400 are measured in the lab at elevated temperatures and empirical correlations are developed for these experimental data. Performance of membrane contactor has been evaluated on the basis of mass transfer flux and pressure drop. Operational parameters such as gas and liquid flow rates are also optimized to get maximum CO2 mass transfer flux and reduced pressure drop. 
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