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Abstract :

For the establishment of the decarbonized society, utilization of renewable energies is desired.
In order to use renewable energies effectively, the storage of electric energy produced from
renewable energies to the rechargeable batteries is inevitable. Although lithium-ion batteries are
widely used in various field, they are flammable due to organic electrolyte solutions. For large-
scale power storage equipment, high safety is most important. Therefore, we focused on the
rechargeable battery using aqueous electrolyte solution which is not flammable.

In this study, the salt concentrated aqueous electrolyte solution with high ionic strength was
focused. As the positive electrode reaction, the anion intercalation/de-intercalation into/from
graphite was investigated. As the negative electrode reaction, the lithium-ion insertion/extraction
into/from Li4Ti50 1, in the bilayer electrolyte solution (ionic liquid/ high ionic strength aqueous
solution) was investigated. From the results, the possibility of the innovative rechargeable battery

using the salt concentrated aqueous electrolyte solution with high ionic strength was shown.

1. FUBHIC
HERIBPEAL DR IA & 72 2 IRF AR A 2 OFVE R Pt i ¥ v % 52819 2 i R L 2 ORI g
T ALAEICH S WA RET AL F — OB AL T T 5, FFHSLAREY 5 788



FTHEINT IR FEOKRZ LPIEE 55, 22T, HATRIRALF—-D—DTdH 5 KEEM
ORMRIFH2BE Eh b, KEERIZKEE,» 5 RESTRETH 525, REEH,S HHFEICKE
tHidhad, 72, KBEBEMZ T CRENEEA TE LW DHEFICRE L 2B 3BT Lrk

< BHOEO HE O ERBHREBEBRNIZ 5120 T, BITEDFHLIZK S BbL0nH Y
LywEfaZCns, £ 2 CTHAERBET FOL X — ORMERIFIH 2 T OO DB O£ EEX B 12
2. KB TEONIBHERETHE TS Z EBBEARATRTH D, K£HEE KBS ITHELEE
WMHERBETH D, EHEME LT ALF—FEDOEHN) F 7 44 4 VBN SRR E R E
i e EMEA < FHL T TO S5, il 5 2 ORI TR L BRSO B IRE IR A 5 &
WO RN B D FIEHO KB TIEKIIAL R B B, T 2 TRWZETIEIARIED K % T fifik
ICHO S RAEMEEEMICER U,

AWFZE TR EIE A BRI IS A ISR U 7284 o v i ACGRTE M & il U ¢ IEMR I ELER
ANDT =& VFABEERG, BRI F 2 V) F 7 LD F 7 LA L U AHABEER G & RO 72 5
U W E BRI C) 22 5E 22 2475 2 2 HM & Lz, BARMIZIE L) &4 4 Vi AKCRE
R TORIANDO T =K VIFABEEK G, 2) 4 & VRRERTE S A A v iR AR R A
W F 4 V) F 9 4 (LisTis0:LTO) ND Y F 97 A4 4 VEEABEERIS. 1D 0WTH#HNE,

2. B1FCBEKREBRP TCORANDT Z 4 U HEABRBERT
2-1. EBRFE
WA VSRR R R R O R

#fiZKIZ Lithium bis(trifluoromethylsulfonyl)amide (LiTFSA) & Mg(TFSI). & & 1128 ¢ #I4 TR
L. 25CICH ) 2 AR 2 % L 72, BUN, B A 21.9 m 0.95:0.050 & 512, TFSI7 =+
V@%ﬁﬁiUUHSMMHF$7:iVaMgHGD¢mﬂFﬂ7:iy®%»mfiﬁ¢5o
H AR O T RACE N M (BALA) &2 =B v (fF MR & b P, 2k 1 Ag/
AgCIFEM) 272 ) =7 24 =T RN &Y A M) —HIETIT > 72, A4 A VARERE OWI7E 13 P Mk
D B ILTRNA Y= Y ZAWEIZK S5 T T - 72, 512, EREHOTFSI7? =4 v D
BN IRRE A TN B 72, T~ Vo RllE & 17 - 7=,

£1. MHBLEMRN

Concentration  TFSI(Li):TFSI(Mg) Concentration of Concentration of H,O/TFSI

of TFSI /m (molar ratio) LiTFSI /m Mg(TFSI), /m (molar ratio)
21.0 1:0 21.00 0 2.6
21.9 0.95:0.05 20.8 0.55 2.5
21.0 0.9:0.1 18.9 1.05 2.6
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