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Increased awareness of climate change has brought to light the urgency to develop effective technologies for CO2 capture and valorization. Gas-liquid membrane contactor is an attractive tool for post-combustion CO2 capture as it combines the unique advantages of both absorption process and membrane technology. In this technology, liquid absorbent is used to provide CO2 selectivity, while the porous membrane provides high contact area between the CO2 and absorbent. Despite the promising performance of amine-based solvents, its use leads to energy intensive processes and use of toxic solvents. Aqueous-based solvents have been developed as an eco-friendly alternative but suffers from poorer performance than the amine-based solvents. Enzymes can be incorporated to improve performance. In this work, the enzyme ribulose-1,5-biphosphate carboxylase/oxygenase or Rubisco is proposed as the biocatalyst to facilitate the capture and conversion of CO2 into high-value products in aqueous-based solvents. RubisCO is the most abundant enzyme in Nature and is mainly responsible for the conversion of inorganic CO2 into organic acid during photosynthesis. However, its application is limited by its short service life. In this study, Rubisco is covalently immobilized on porous membranes to improve its stability. Dopamine (DA) and polyethyleneimine (PEI) were used for surface modification to improve enzyme compatibility, while glutaraldehyde was used for covalent immobilization on the coated membrane. The effect of coated membrane on retained enzyme activity, reusability, storage stability and CO2 conversion performance were investigated. Initial SEM results confirmed successful coating on the porous membranes using DA and PEI. On the other hand, the presence of new peaks at 1500-1800 cm-1 and 2800-3750 cm-1 in ATR-FTIR spectra confirm the presence of the DA/PEI coating and Rubisco immobilization, respectively. With this study, preliminary steps are taken in exploring the potential of biocatalytic membrane contactors for CO2 valorization into organic compounds. 

