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ARFZED B EIE, KIBR O ERST D ED BV Water-in-salt BAEK (WISE) & FHEHL 5 B ik
BRI BWT, BEENTCIIHHELTLEY LW RIETREN AL TE L W IO METSET L&A
L. H LW WISE ORRAEITH & &b, ZOH L\ WISE OWIKFE, 72 b NCRIRIGE D o 2179 2
ETHD, BT, BHNT- WISE ZFIH L7285 LW KRR B ~D G 2 R 7 12,

FP. MIRZEMEORWHTI/27e WISE ZRE L7ofR, T AREM & LTabnden ) VERIEDOH T,
vul il s (KP07) NEREICEMAIETH D Z L2 R Lz, & OEE KiP07 KIEIR & F12, BE
fEfFFE D Lithium bis(trifluoromethanesulfonyl)imide (LiTFSI) ¢> WISE TIThoau 7= SRR OGR4 ik %
FAWT, MOREKEKR & T 5 2 & T, REICHE S (RIBZEMECA A v OIS D A B = X LT
BRI,

BT, IBE KaPoOr KIBTR ODVS TR EZ TR D720 K FE D R R KIETCPEEEATZE © WISE & L C#k
HE N TV S LITFSI & CH3COOK (Kac) & OIRIEEFIEZE LB L7z, ZOFEE., RIE KaP207 KIFIE TIIHER D
WISE & [FIEEIZ, BALAEDOIERSS Al OEHIHI O E /R I, 2, MEBYEKERCTRLND HOK y
EUIEEDO X I, BRI A A AREEERET S N A &N, F72, 4molkg ! DL DR TR
ML L, —60°CTHIEDOHTHCHAENL Z S22V EVWMRIBRZE 2 /8T 2 E MR TE 7, &b, Bkt
NRU—ZZR L TBHRIERL D EN) . HERMICHLPELDIEO BN ER SN, Tr=UZ27 ey b
12 X D5 Tk KaP207 KIRHRDS P20 DT =4 & HoO DRI THR wy b U — 7 HEENTERL ST 5 Al EEMEN
R X T,

IR TIL, IRIE KaP2O7 ZKIERIZ I 1T B il MRIRZ E R 72 A A AR & )y o T IR LR O FE LR R
DI WIEOWRREZ ST LT, BRI (NMR) (25 D9 OfEHE, /LA AT KHE H0 %
IR LIIREETT =4 0 A AU EBER L TWD Z ENRBENT, £/2. T~V HEDfRT
X, BE EFICE S O-H MHEESIO 27 ML OEND, P04 DT =42 & Ho0 DR TREX DKFFES N
TER STV A ATREMENE W E AR SN2, S 51T, X BRINMHHEE (XAFS) OfEENS, K OFEBIC
X H20 & PO FNEND O DENL L TV B A[REMERRIB I T2, T D DIERARIED DHTRER NS | P20
X0 T EKREBEICLo TRy N7 RICESHAEEAZBLELTWAZ L KNITEDOR Yy NU—2
GO ZERIZ H20 2 F L DT P2OHITEHETE D, LW IHEIROREIRE S 7,

5 HE TIRIE KiP207 KR Z AW IZEBA~OISHM R 21T o7, ¥x VT A4 E LT K DBRBET S &
RE LT, BRIEERED IR WE KBBIR NI LAY TH D ¢ D KNiOs « ntH0 12 TR 21T 72, Z DOFEHE, i
JE K4P207 AKIFIEH CHIKBIEME 2 9 2 L 0N HER S22, BREMOZL BN D, BEWE O BERAHE D
A F U KT W ATRBED VRIE STz, & 62, EREEBEOR B D Ni(OH): <, = > 7 /LkFE (NiMH)
EHMOAMGE L THO LN KEWHES S THRBRICRHERESEZ R L2 & &, BRI FEO pH OA4RT
RHTRCEMRN D K JEHR T ICP /ATHER D | BIEWE DEMAE DA 422 KICld/e < H'Th 5 mlkE
PERENZ ERRALNERoTe, TILHORERNG | IRIE KaP207 KK Tl NiMH Bl & [7 U Ni(OH)2 1E4 &
KBWEEEEBE AT, 7BV EHETE DRI ENALMNE -T2,

DX DAL, fEkD WISE OFfE TH - - AKIEIC K T DI O R E 2 dE L, & OICHREE - 587
TV O KEER TIXR WIS b b3, BRIGHE OEMHEDA 4 & LT HIZ X > TEBBER T
D BT 7 KIEGCR KB A EBLTX DR AR LI & 70 D, IRIE KaP207 KIEIR & W T2 dE o
FERbIZAT TE, B —ZREMICK T DENDRRERETH D120, WROBGCE RS im O BE/EMIC
OWTOHEE S LICED CTHRERMEED ZMERH D, 29 LEZiREEwRT 5 Z & T, Bt S5
IR AUENHIFTE | F e KRIRR B O FEBUC T BB — R L e B,

%5 : FSCE R IX, RIS 2000 7 & 530 300 35% 1 #3257, & L<IFHEIL 800 35% 1R LT E a0,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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The purpose of this study is to explore new Water-in-Salt Electrolytes (WISE) with a wide potential window and to aim
for solution stabilization at low temperatures. Furthermore, the author evaluated the characteristics of a new WISE and
analyzed the solution state. The author also attempted to apply the obtained WISE to new aqueous batteries.

Firstly, the author searched for a new WISE with higher stability at low temperatures and found a highly concentrated
aqueous solution of K4P207. In Chapter 3, to investigate the solution properties of highly concentrated K4P207 aqueous
solutions as WISE, the results showed that K4P2O7 solutions indicate an expanded potential window and suppression of Al
dissolution, similar to typical WISEs. Furthermore, at concentrations above 4 mol kg™!, the melting point disappeared,
demonstrating high low-temperature stability without salt precipitation or freezing even at —60°C.

In Chapter 4, the author analyzed the solution state to investigate the causes of high low-temperature stability in highly
concentrated K4P207 aqueous solutions. NMR, Raman, and XAFS analysis suggested that a network structure formed by
hydrogen bonds between P207* and H20, with K* close to P207* without surrounding H20.

In Chapter 5, the author investigated the use of highly concentrated K4P>O7 aqueous solutions in battery applications. The
results revealed that in concentrated K4P2O7 aqueous solutions, a neutral electrolyte battery can be constructed using
electrode materials with H" acting as the ion to compensate the charges, such as Ni(OH)2 and metal hydrides.

This study shows the potential to realize new aqueous secondary batteries in neutral pH solutions with improved low-
temperature stability, addressing the challenges of conventional WISE. For the practical application of batteries using highly

concentrated K4P207 aqueous solutions, understanding these unique solution phenomena in detail is crucial.
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