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Electrolyte design to suppress hydrogen evolution ('Department of Chemical System
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As an ultra-safe energy storage system, aqueous electrolyte-based batteries have been
developed over the past decades. However, the reductive decomposition of electrolyte
(hydrogen evolution reaction) has hampered the utilization of low-potential anode
materials, which is essential to increase the energy density of batteries. In this presentation,
the thermodynamic and kinetic mechanisms to suppress the hydrogen evolution reaction
will be discussed based on the salt concentration, liquid structure, cation, and anion
dependency of the electrolyte.

Keywords : Aqueous electrolytes; Aqueous batteries, Hydrate melt; Concentrated electrolytes

K% BIRR OB L U THOW D KR ZIRA A dEiE, k5K - B O BRI R D
TS LM THSH Z b, WwE 30 FREBICHFLINTEZ D, Lo, Mko
BIVFRENRIT 1.23V LinZenized, 3.7V EEOEENET 2~ B IC
KT R X—EETHD 2 ERRELE 72> TV 2, MHFZEsR Tldk 2 O & figike+
5728 ARSI S WIEIREEIZ L D2 OKRGFE LSBTl /e 7TV —DA %
NEEMERIR TEIREROKIY) (N RL— AV M) 2B L, SERZEMEE S
T RNX—BECOWNLN AIHEZR Y AT LA OHEEEICHRA T 72, Z O IRER/K Y
B - SRR RO ERE - BITITEZ A LTV D Z EIZHEEE L, 3V ok
R IRA EMAEEIL LT,

ISR OBRICB N T, M7 =4V EORRNEETH D, minfitt, &
AYEME, SR EREWIESENEREEZ L RN D b, MK LIZS W =4
(CF3S05™ (OTF), N(SO2F), (FSIY), N(SO2CF3)>" (TFSI), N(SO2CoFs), (BETINZ AN X, A ¥t

HIZIEREZ BT D Z & TRV
PO 40 EEE B LR =R X —I &

60 I Li(PTFSI), 5(TFSI), ;- 1H,0 * R .

i e V. XY ERRECEAREICT ST
~2r hcLine = 7 > ((SOLCF;)(SO,CaFs) (PTFSI),
s T s & (SOCF3)(SO,CsF7) (HTFSIY)) % % H
% % ,7 LITFSI g KF'TF.SI+KOTf. }.//)/)‘ i@a%fﬁ%ﬁi%?%?@ﬁ—é : k VC\\\
Sn- e * R R P K T R O BHFE L2 Bk

10 ; NaOTf Na(PTFSl), 5(TFSI) 1,(0 Th,¢-3H,0 Ijj L/f: ( 1) 3)0
L NaTFSI o e
! 7~ o HIE & DFT-MD #H &I

| | | | |
2015 2016 2017 2018 2019 2020-2021

Year £V, ThHFEIRERAKMIZ SN
X 1. BRI OMNEST, 7 =4 L, IZEETOKRSFNFY U T
OEEMEAIERIUS L > THEERE(LICRI LI, — 1 F2/(LiY, Na*, KNZEFHEE L

© The Chemical Society of Japan -B301-1am-01 -



B301-Tam-01 AZ{b2a B1025SE2 (2022)

BRROGEALLTND Z LR Ky FHOKBREGRy NV —7B3GgkEh, 7Y
—IRIKGFF(T7 T AL —=)DFAE LR W e IR S 2 £ > TV D 2 E R BT
ol

Fi 2 OEMIZI T 5 EMIE O - B EME% Linear sweep voltammetry (LSV) %
FAWTARIZFE R, 2RO 0.0 mol LYKAEK LY 1V UL EAWEMEBZ R LT
(12 2), #5712, Li ZEIERBUKFIIC BT, FHACR BRI ITHCS 2 3Tt 2
L. KREBIRIE T TIT—UEREF D22 Al RO Li &4t « BAS(bRUS %2 #16
TEZRTDZ LTk LT,

—J7. BALREILF Y VT —A A AR EE R T, AU, SELERK & £ DOHMERFREIC
RERXXY VT —A T AKEMEN DD Z & 2RET 5, —EBN CTiEL I, Bk
HEZHEH K SEI 2T D b DD, A X REORITTFRAERD D KIERTT WV, &
BT KERISLRLTWZ LI LY SELOEEMEME T+ 52 &8 mbnTn5d 9,
B 2 AREI 2R e AR T D LiF OK~OEFREIL KF X0 5 E s, £72,
Xy VT —AF DA ABERENEIET Y VT —A DKL LR E

AL KRG 1% £ 0 BhERAGICHNNT &

W5, -, Li RIEEA RIS
TOMETEEIS WL, SEITERL & Z DHERHAF

HPTFSlbsTF S 10 REBREDNERINASZ EITLD,
10M NaTFSI/H,0 SEI (2 & 5 /KD LGSR FEFEE)
A(PTFS oee(TFSl)o 14(OTho21-3H,0 MR E < Pl S A, FEAKR BRI
1.0 M KFSIH,0 VCECT 2 @i iftE 2~ 3 & 5

KFSlo 5s0Tfo 45:0.9H,0 2 HiLd,

0.2 10 20 7 45 50 > AR IZB W TE, R FO M
Potental (1 vs M) N2 & TR BERE M FR PR FE MR I (SET)

X 2. FIREEUKFIMIC L > T 1V BLEES R B ZRIFFICEBLT 2720 DY)
72BN, WIREEK T D BRI F A K PR R ERHIEEIN 2 E LM E
PR T EHEER A X 0 EEICERR T D,

1) W. Li et al., Science, 264, 5162, 1115-1118 (1994)
L. Suo et al., Science, 350, 6263, 938-943 (2015)
2) Y. Yamada et al., Nat. Energy, 1, 16129 (2016)
3) Y. Yamada et al., Nat. Energy, 1, 16129 (2016), Q. Zheng et al., Angew. Chem. Int., 58, 1-7 (2019)
S. Ko et al., Electrochem. Commun., 104, 106488 (2019)
S. Ko et al., Electrochem. Commun., 116, 106764 (2020)
4)L. Suo et al., J. Am. Chem. Soc., 139, 51, 18670-18680 (2017)
S. Ko et al., ACS Appl. Mater. Interfaces, 11,49, 4555445560 (2019)
R. Bouchal et al., Angew. Chem. Int., 132, 16047-16051 (2020)

© The Chemical Society of Japan -B301-1am-01 -



	水素発生を抑制する水系電解液の設計

