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Abstract :

Highly concentrated aqueous/non-aqueous hybrid electrolytes containing Li* and Mg®* metal ions
were synthesized, and their physicochemical and electrochemical properties were investigated in
comparison with the corresponding highly concentrated aqueous electrolytes. Lithium
bis(trifluoromethanesulfonyl) amide (LiTFSA) and Mg(TFSA). were used as the lithium and
magnesium salt, and deionized water and dimethyl carbonate were used as the solvent. All of the
hybrid electrolytes were non-flammable and, therefore, highly safe. The saturation concentration of
the highly concentrated aqueous electrolyte decreased as the proportion of Mg* increased and the
hybrid electrolytes were prepared with these concentration. The ionic conductivities were lower
than those of the corresponding highly concentrated aqueous electrolyte but increased as the
proportion of Mg” increased and became comparable to those of the conventional organic
electrolyte. The electrochemical window narrowed with increasing the proportion of Mg*. The
increase in ionic conductivity and the decrease in the electrochemical window width due to the
increase in the proportion Mg* are due to the decrease in salt concentration. In the hybrid
electrolyte with a large proportion of Mg®, TESA™ weakly coordinated with metal ions in the first
coordination sphere. TFSA intercalation reaction into graphite proceeded only in the one with the

highest proportion of Mg ?*', and TFSA-graphite intercalation compound was formed at stage 2,



indicating that, in the hybrid electrolyte with lower Mg* proportion, the TFSA™ intercalation
reaction into graphite is inhibited by factors other than the electrochemical window of the hybrid
electrolyte. Presumably, the coordination of TFSA™ and the metal ion is one of the factors.
Although it is necessary to find ways to advance TFSA™ intercalation reaction into graphite, it has
been revealed that the coexistence system of different metal ions is effective for developing hybrid

electrolytes.
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D BAAEDIAN21mLITFSA/H,0-hybrid % 9mLissMgos TFSA/ H:O-hybridth TIZTFSA O A K
JIMIEIT L B o722 L5, TFSA DA RIEAHEITT 22 Lsn»idnAg 70 v FERRO
BB ZT TCRRESENIELR A 572, MDY 3 2L —3 3 v TR X N5 —ElRPE oy
R ZE <. TFSA O ARKIBIZEBR L T 5 iR H 5. 21mLiTFSA/H,0-hybrid X
9mLiosMgozs TFSA/ HeO-hybridH TIZTFSAIZEIE A A » 2355 —E7 P& TRl 2 iz L. 2 Dl
NIRREZ R T 2 720 ORGP E T I F —I12& D BEANOTFSA #fi A K12 B 25 BT A L5
LTWBZERELLONS,

4. £¢O

Li'&Mg” % BRI DOK/ AR NA 7)) v FEMEEFERL, WISEL DRI EIT WAL 2
DR % ATz,

RESIEA 4V REGO T RNTONA T v FEMRRITWISE & [ARRIC R T, WISEXD
SEEULFNREESM E Lz, N4 7Yy FEFBEDOM* OBIE 4N % &, BIFEOER
LA REEME T L 2— T A F VREESHIL 72, FHCMg” OG0 E O TIFTFSA™
DEGANOHASIESHETT S L2k 572, La L, AHREMIGICITTT 21 E DAL %
AT X5 7201213 & 5 A 3BAALFNRENRDH EAVETHEZ L8 5h o7, N AT Y vk

BIFRICRESEA A+ v 2595 2 & CLIERMOE O XD  E/UMIE L 2R E4 R L5 1
BHZEBHENERD, NA Ty FEIRKE W =RKEHEBMORIED 7= IZH )5 FIET
BB NI,
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