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Sustainable Separation Technologies: Electrochemical Lithium Extraction and Carbon Capture

AM 11:00 - 12:00 Hwajoo Joo (F2}3), hwaju20@mit.edu
Postdoctoral Associate, Department of Chemical Engineering, Massachusetts Institute of Technology

ABSTRACT: Due to the upcoming climate crisis, carbon neutrality becomes the most urgent thing for mankind.
For the future, two main elements are essential to be captured; these are carbon dioxide and lithium. Carbon
dioxide is a material that mainly contributed to the global warming and it needs to be removed from atmos-
phere. Meanwhile, due to the electrification and uneven generated power from renewable energy source, lithi-
um, the main resource of the battery system is getting attention. One of the common things between these two
elements is they are scarce in nature. In other words, their concentration in nature is extremely low. For exam-
ple, concentration of atmospheric carbon dioxide and lithium in the brine are 400 ppm and few hundreds ppm,
respectively. This means that it takes a lot of energy to separate them from the feed. Therefore, electrochemi-
cal methods for separating carbon dioxide and lithium are getting interest. In this study, we developed the bat-
tery-like systems which has silver (silver chloride) electrode as a counter electrode to achieve this goal. For
these systems, we used bismuth electrode as a working electrode for carbon dioxide removal and manganese
electrode as a working electrode for the selective lithium extraction. These systems shows good reversibility
and low voltage operations, which along with the low energy consumptions.
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