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Characterisation of Mg species formed in Mg-based rechargeable batteries
by X-ray absorption spectroscopy
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As alternatives to the currently dominating lithium (Li)-ion rechargeable battery, batteries based on other
resources are being investigated actively and extensively. Amongst these non-Li-based batteries, the battery
based on magnesium (Mg) is considered to be one of the potential candidates [1]. The currently developing
Mg-based rechargeable battery system employes Mg metal as the anode, which often suffers from
passivation upon contact with an electrolytic solution. Avoiding this passivation of the anode is one of the
crucial issues that prevent the development of the current Mg-based battery system. Given this background,
this study aims at investigating the Mg species formed on the Mg metal (anode) surface upon contact with
electrolytic solutions by X-ray absorption spectroscopy (XAS). The results indicate that the surface of Mg
metal is intact only upon contact with electrolytic solutions, but Mg metal converts into (an)other Mg species
when electric potential is applied between the cathode and anode, and oxidation/reduction reactions occur on
the anode surface. This finding is important to elucidate the passivation mechanism of the Mg metal anode.
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Table 1. Summary of Mg samples measured in this study

Eavas ey PR AR E
Mg metal (pristine) L L

Mg metal in 0.1 M-Mg[TFSA],/G2 G2° 0.1 M-Mg[TFSA],

Mg metal in 0.1 M-Mg[TFSA],/G3 G3° 0.1 M-Mg[TFSA],
Mg metal in 0.1 M-Mg[B(hfip),],/G2 G2 0.1 M-Mg[B(hfip").]

Mg metal in 0.1 M-Mg[B(hfip)4]./G3 G3 0.1 M-Mg[B(hfip).],

Mg metal in 0.1 M-Mg[TFSA],/G3 after cycles G3 0.1 M-Mg[TFSA],
Mg metal in 2.26 M-Mg[TFSA],/G3 after cycles G3 2.26 M-Mg[TFSA],

3G2: Diethylene glycol dimethyl ether, °G3: Triethylene glycol dimethyl ether,
‘TFSA: Bis(trifluoromethylsulfonyl)amine
dhfip: 1,1,1,3,3,3-Hexafluoro-2-propanol
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Fig. 1. Mg K-edge XANES spectra for Mg metal soaked in "G2 glyme" (a) and "G3 glyme" solvent (b).
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Fig. 2. Comparison of Mg K-edge EXAFS spectra for Mg metal soaked in "G3 glyme" solvent with and
without charge/discharge treatment.



£R=C 3

L 2 BN

[1] (1) https://www.jst.go.jp/gtex/field/storage.html

[2] T. Ressler, J. Synchrotron Rad. 5 (1998) 118.

[3] M. Klasson, J. Hedman, A. Berndtsson, R. Nilsson, C. Nordling, P. Melnik, Phys. Scripta 5 (1972) 93.

MR ARG EE~DIGH « BEIZOWT
< ROFZEIL, IST F THHHY GX HINAIH 2 « GteX) O &GN 7Y —%2Hff Lz~ 7
P LEBMOMERZ) (7T b S IPMIGX23S1) O—# & L CEBINT-HDTH S,
Mﬁn@ﬁk%i Wik GteX FEICEEHT DR ERLETRERTEOM, ME - o b0 E
DFIHERE AR - BRTETH D,




