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Electrochemical Mg?" Insertion/Deinsertion into/from Rutile TiO in Non-Grignard Solutions
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The development of rechargeable batteries that rely on Mg?" as a carrier ion has attracted
much attention in recent years. The deposition/stripping of Mg metal has been extensively
studied as a negative electrode reaction because, unlike Li and Na, Mg does not grow needle-
like during metallization and has a large theoretical capacity (2205 mA h g™!). In this work, we
focused on TiO; as a host material (negative electrode material) and investigated the effect the
crystal structure on Mg?* insertion/deinsertion. In addition, we also investigated alternative
electrolytes to Grignard solution, which has been used for the evaluation of negative electrodes.
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Sweep rate: 1 mV s™! b
Electrolyte: 0.25 M Mg(TFSA),/solvent Potential range: =3.0~+0.5 V vs. Ag/Ag* ( ) 0.25 MMg(TFSA),/EC:DEC
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Fig. 1 (a) Cyclic voltammograms of rutile TiO2 composite electrodes in several electrolytes (0.25 M). (b)
Galvanostatic charge/discharge (Mg?*-insertion/deinsertion properties of the rutile TiO2 electrode in 0.25 M
Mg(TFSA)»/EC:DEC at a current density of 67 mA g!. The solvents used in this study is DME, DMF, DMSO,
and EC:DEC (50:50 vol.%).
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