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Abstract
The search for new technologies for lithium recovery increases as demand exceeds current production by the soda-lime process. In this sense, the electrochemical lithium recovery (ELR) has attracting attention for being a green technology, with high efficiency and low energy consumption [1]. In this work, the ELR performance of 3D composite electrode based on commercial LiMn2O4 supported on graphite felt (GF-LMO) was evaluated in a flow-through rocking-chair cell. Electrochemical characterizations showed the capacitive contribution of GF substrate to the total capacity of GF-LMO was insignificant, indicating that it only resulted from the lithium intercalation. The cyclic voltammetry (CV) performed in a three electrode cell showed the presence of two reversible pairs of redox peaks that can be attributed to the Li+ insertion in the tetrahedral position 8a with a transition composition of Li0.5Mn2O4, that will further transform to LiMn2O4 [2]. On the other hand, the CV performed in the two-electrode deionization cell showed that one of these peaks is irreversible. Therefore, galvanostatic lithium recovery were studied in two different potential windows, in order to evaluate the transfer of only one electron and the transfer of both ones. In the one electron transfer process, despite of the low-capacity values (6.6 mAh g-1 and 8.7 mgLiCl g-1), the steady state is quickly reached and remained its performance close to 100% over 50 cycles. On the other hand, exchanging two electrons, the equilibrium was only achieved after ~30 cycles and the expected capacity value (13.2 mAh g-1) was exceeded. As the second electron transfer takes place at potentials very close to water splitting, it suggests that secondary reactions were competing. These results highlight the importance of further studies to optimize deionization conditions (current density and working potential window), aiming to work with maximum lithium recovery capacity, without compromising electrode stability. The GF-LMO electrode seems to be promising for ELR due its facile and low-cost preparation and easy scale-up system.
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