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Study for electronic states of water in high-concentration agueous electrolytes
solutions to demonstrate potential window expansion of mechanism of aqueous
electrolyte
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To elucidate the cause of the enhanced electrochemical stability of water in

hydrate melts (HW), 1 used electrochemically attenuated total reflectance far-UV spectroscopy
(EC-ATR-FUV) to demonstrate the changes in electronic states of water in highly concentrated salt
aqueous solutions such as HM during voltage application, and elucidate the mechanism for improving
physical properties such as electrochemical stability.
We found that it is effective to use far-ultraviolet spectra, and near-infrared spectra, which
contain complementary information, to understand the solution structure of high-concentration
solutions of Li and Na salts. When we performed measurements on the EC-ATR-FUV, which had a uniform
thin aluminum film deposited on the surface of internal reflectance elements, we observed what
appeared to be the electronic spectrum of the Solid Electrolyte Interphase (SEI) formed on the
electrode surface.



SDGs Goal7

HM
1.5V
HM LiTFSI
LiBETI LiTFSI :
LIBETI H20 0.7 0.3 2.0 3.0V
HM
HM
HOMO-LUMO
ATR-FUV
HOMO-LUMO
FUV
PEG PEG ATR-FUV
ATR-FUV HM
ATR-FUV EC-ATR-FUV
(HV) EC-ATR-FUV
HM
HM
a) b)
EC-ATR-FUV
ATR-FUV
ATR-FUV
EC-ATR-FUV 10nm
HM

ATR-FUV



ATR-FUV LiTFSI LiBETI
ATR-FUV 1 Li
n-g *
HM
Li- Na-
1 Fig2 NaTFS LiTFSI 150nm
g
‘ [TFSI] =2
s 0 n=0%  Fremeeem g, e f
> -
8 g = e
=4 [4+] Y
3 5w 1
201 - ) 5
41 1 -
o
Q e 1 2 3 1 5
volume molarity (mol El)
R T 2 NaTFS LiTFSI
1 HM
ATR-FUV 100 5
molL™  LiTFSI LiBETI HM
ATR-FUV
HM
HM OH
HM
3 20m HM 28m
7200 cm-1
HM
0.6+ (a) 0.87 C(Li(TFSI/BETL))
0.6 (b) /mol kg'
C(Li(TESUBETI)) G 20
® /mol kg'' B 0.4+ —28
§04' > 2 0.2
) ~
% 00]
202 202/
<
“5-0.44
0.0 061
7500 7000 6500 6000 7400 7200 7000 6800
wavenumber/cm”’ wavenumber/cm’!
4 LiTFSI21m LiTFSI+LiBETI 28m v1 + vz mode
2

EC-ATR-FUV

150nm



HM

IRE EC-ATR-FUV
EC-ATR-FUV 30nm +
5 +2 V 155  152nm
Ed —2 V el
2V - 2V
LITFSI

145 150 155 160 165 170 175 180

30nm + +2V
ATR-FUV 2



Ozaki Yukihiro Morisawa Yusuke Tanabe Ichiro 53

ATR-far-ultraviolet spectroscopy: a challenge to new o chemistry 2024

Chemical Society Reviews 1730 1768
DOI

10.1039/d3cs00437F

Ueno Nami Takegoshi Masato Zaitceva Anna 0Ozaki Yukihiro Morisawa Yusuke 156

Experimental verification of increased electronic excitation energy of water in hydrate-melt 2022

water by attenuated total reflection-far-ultraviolet spectroscopy

The Journal of Chemical Physics

074705 074705

DOl
10.1063/5.0071893

13 1 5
84
2024
ATR-FUV NaCl04
84

2024




104

2024

Yusuke Morisawa

Electronic states of water in “ Water-in-Salts” and “ Hydrate-melts” electrorytes.

Scix2023

2023

Shoichi Higashi, Yusuke Morisawa

Investigating the Solution Structure of Hydrate Melt (HM) using NearlInfrared Spectroscopy

Scix2023

2023

Shoichi Higashi , Yusuke Morisawa

Attenuated total reflection far ultraviolet (ATR-FUV) spectroscopy of the ambient environment of water in highly
concentrated alkali metal salt electrolytic solutions.

2023

2023




ATR-FUV

72

2023

17

2023

2023

83

2023

82

2022




Yusuke Morisawa, Nami Ueno

Investigation of the electronic states of water in hydrate-melt using attenuated total reflectance far-ultraviolet
spectroscopy

SPIE Nanoscience + Engineering

2021

Yusuke Morisawa, Nami Ueno

Study for electronic states of water in high-concentrated aqueous solutions of lithium salts

Scix2021

2021

Yusuke Morisawa

Investigation for hydrogen bonding via electronic states using ATR-FUV

Pacifichem 2021

2021







