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Antoine Rouxhet, So-mang Kim, Gregoire Léonard
Chemical Engineering, University of Liege, Liege, 4000, Belgium

Using a KOH/K,CO, blend solution to capture CO, from ambient air is an appealing approach to counteract the high corrosivity induced
by KOH solutions. K,CO, solutions could not be used alone, given the slow absorption kinetics and poor mass transfer performance. The
point is thus to combine the ease of handling of K,CO, solutions and the absorption performance of KOH solutions, the latter being used
in the first pilot-scale DAC plant built by Carbon Engineering in 2015. This work aims to explore the first insights into assessing the
potential of KOH/K,CO, solutions for carbon capture in ambient air. A comparison between the utilisation of KOH and NaOH is also
conducted, mainly based on the precipitation issues that may occur in both cases. All reasonings are based on the thermodynamic
equilibria characterising the CO, absorption and hydration phenomena and assuming an ideal aqueous phase and ideally fast kinetics.
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This work shows that a 100% removal efficiency is theoretically achievable with a KOH/K,CO, blend solution, based on equilibrium
considerations and assuming an ideal aqueous phase. However, the comparison of the results with literature data highlights the
importance of kinetic limitations within the studied solution. It is also shown that using a KOH/K,CO, solution does not yield any
precipitation problems for various operating conditions, whereas Na,CO, precipitation may occur with a NaOH/K,CO, solution for
extreme concentration values. The absorption kinetics and the non-idealities of the aqueous phase should be considered to refine the
results. Nevertheless, the results highlight thermodynamic limits that make the first step towards an efficient design of CO2 capture
systems with K,CO,-based blends.

[1] Ayittey, F. K., Obek, C. A., Saptoro, A., Perumal, K., & Wong, M. K. Process modifications for a hot potassium carbonate-based CO2 capture system: a comparative study. In: Greenhouse Gases: Science and Technology; 2020. Vol. 10, Issue 1, pp. 130-146.
[2] Keith, D. W., Holmes, G., st. Angelo, D., & Heidel, K. A Process for Capturing CO2 from the Atmosphere. In: Joule; 2018. Vol. 2, Issue 8, pp. 1573-1594.

[3] American Physical Society (APS). Direct Air Capture of CO2 with Chemicals: A Technology Assessment for the APS Panel on Public Affairs; 2011.

[4] Baciocchi, R., Storti, G., & Mazzotti, M. Process design and energy requirements for the capture of carbon dioxide from air. In: Chemical Engineering and Processing: Process Intensification; 2006. Vol. 45, Issue 12, pp. 1047-1058.



