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Relation between solution states and electronic states of water in high concentrated lithium and
sodium salt aqueous electrolytes. (! School of Science and Engineering, Kindai University)
OYusuke Morisawa', Shoichi Higashi', Ayano Nanba', Ryotarou Wake'

High-concentration lithium and sodium salt aqueous solutions exhibit excellent properties
as electrolytes at ultra-high concentrations (m >18 mol kg™'), such as hydrate-melt and water-
in-salts, show a great property, for example, wide range of electrochemical stability. Changes
in the electronic state of water due to cation coordination are thought to be a contributing factor
to such the unique nature of this state. It is also known that the hydrogen bond structure with
anions changes depending on the salt concentrations. In this study, we will observe the
electronic state of water using attenuated total internal reflection far-UV spectroscopy (ATR-
FUYV), and examine the solution structure using near-infrared spectroscopy in the same solution.
In case of the very high concentration of electrolyte in aqueous solutions, FUV spectroscopy
shows that the first electron transition of water shifts to a higher energy due to the coordination
of the cations to the n-electron of oxygen. On the other hand, using NIR spectroscopy, changes
in the hydrogen bond structure of water were clearly observed as shifts of frequency of overtone.
Regarding changes in hydrogen bonds, differences were observed between lithium and sodium
salts.
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EIREDO Y FULBIOT MU U LAHKERIZ, A FLA b AL R water-in-
solt & IFTN D K ) AelBEEE (m>18molkg!) EIKCIX, KULFMILENED KIEIZ
M BT 272Y, EFEE L TENFELZRLET, IFF BT K DKOEFIR
REOEIZ L > TKOBIENEIND Z LICLY, 20 L9 Mo EIZ%w 53
LERTHDLEBZOLNTWET, . BAFT UL OKRFBR/HEBLOITH L&D
HEREIZ L > T, EMKREA~OREREEOE AT & &2 b TWE T, A5
TlE, BRARKFEEIN T HIE(ATR-FUV) &2 IV TKOE FRIEZ B2 L, [ DRI
P T OERNEE D TERIROBEZ TR ET, 77T, VF U LB THRE
L72&912[1], T U U AZBNTH KRR OBMEORENFEEITEHNGE.
FUV 3iEE, BEED n B ~DOH T AL OENIZ L0 KOFE—BETEEN LY
BWZRALX =7 MLl extbxE Lz, —JF, IRVEEEZHWS &
KDOKFREEHEE DZACNEE OB HOEE LTE- &0 LBl E L, K
FREEOEIZHOWTIE, VFULEEFT M) UL TCEVLDARLIVE LT,
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