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Table 1. Summary of the theoretical calculations and the reported values of electrochemical windows for
different solid-state electrolytes.
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LisN 0-0.44 (18] 0-0.9 [19] Li/yR A H % )5 /LisN-C-PTFE
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Fig. 1. (a) Schematic diagram of conventional cyclic scanning voltammetry device for solid-state electrolyte;
CV testing curves for(b) LGPSI??], (¢) LLZOP4, and Li,OHCIB! solid-state electrolyte.
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Fig. 2. Schematic diagram of the testing device for the electrochemical stability window.
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Fig. 3. Schematic diagram of chemical stability of the three kinds of electrolyte/electrode interfaces.

F2 PR 0T/ PR S THD IR AR 2 R e MR RT3 A G ) 3 TR IR =R 2K

1. BB—FARIERE WA, BPENHMEE, AR RN, T
RSB AR S . RS RS S Y AR SRR D, JU R R R AR E A LR
ZARFEBETHEE, BN &S AR,

2. BIOARI IS )1 AT T . S ST AR S R R R TR
&SR, BIE B BRSBTS AR e 2 R
HOAS R R, R ] JE AN W e R R — D A AR ok R R AR AR A, 7R SRR IR T
BB B A 5t (07 AR 3 TR R IR B, WO SR S B 38 S . LGPS, X
LisMXs (M =1In, Y, Er, X =X%) MY nSsREEEmE, Heine
KR SN TR T Ge*', I, Y3, ECYSEERR, EEMYIBR LisP, LS, LiX
SMEAHE Li-Ge, Li-In (RRIGIE) 5864, M TAESMMNFE, HIBSGSHEMMERL



P SIS IR Y, TR MR REERAE . FBIMALEIR 4T NaSICON ZYHy
fif# i (LiixALTiox(PO4)s, LATP; LiinALGexn(POs)3, LAGP) S5 @4 FLifl. 1t
P11 2 P A I 5 SE A ) IE AR R Z [T AE A R A 34, OB = A AL 35 L 3 L
TSR Gt (R SRR ST I 1) e R R TR VA SR AR AL R, dE
AHAME . BIIFENURI, TR S 2 BEUKE) 7 P # 2 ] B B8 (A 5 AN e 25 BT 5
B o S EN I ZS RS E A IERRA R AL S A B, B T s A
ZEMN B, iR AL PR S AR AR S AR R R A

3. =N ARET ) 1A R e P R K2 B S i oo 4 5 B A R
ARIERREN, (ARAEE T B 3R B P AN TE RS 1K H e 8 52 AL T
[KfasE, ZTF5 W SEI fEEk CEI (cathode electrolyte interphase) FE%%, LiPON i B
SRR By 0 4 JE AN B T S R 1, LA R 1 S L ) R L LT 4 W LN,
LisP, LiO %5, X— MR FIEAO RS BiE, mHRAMER. ik,
LisN S5 A% 5 IR 2 R ES 1 ARk, Fod B 1 i S 2 A T F i 2 BB T ig, sk
UKL BB, SETFEMIA5 %4 LiF, LisN, Li,O%5HE sl 12k fili. LLZO T
KA FEN LiCOs FidkZ, w— e fEfE RIEm A AT, 78 Gl — 0 3R S S B
HII % IB) I RA 0.05 Rk, 7ESLBRIERE P IRA AT RE <4k 3 70 R R BT, Rtk
WANASAH =R E . MR R 0T S50 F AR B A 2 e A PEAR R R, DRI e
A P A O PR LA R KR JE T 7
3.2 FHE) CHD fhafgase it

3.2.1 A S RS E 1

B T4 JEd B AR m B R 7 A%, BT LML LiF, LN, Lo AREM
SET B = B 43 4, J LT T il A e o o R 3 1 A e o Horp LLZO AT B 1 X 4
AL, FRYONRI R E M R, R Zhu ZBSE XPS MR- 5 HE 5 R,
LLZO 5& @R MG IRAET 2 -2 -2 KBRS, FHXTE T AP, Ta™,
N> =FB AR TT R R JEAT Ny, KL N AL SR AL s, Nb 4525 () LLZO Hi3) 1
B I )4 B2 )2 Coxygen-defcient interphase , ODD) , {HE T zr° 5 APY, Ta’", Nb*'ff



WIS P I, R B i M T s N, A ND T B 41 LLZO £ 5 &
JEE RS, Li/LLZO/Li X RR et FH - il B () #E 5% S BBtk 484 m

aLi —* Li - e )

Li'® ef Lig

LATP

b

B 4. (a) ZALH (BN) e ZFa5E LATP/LiBS, 5(b) LiF F11a] ZFa5E LPSCYLIB A i~ E .
Fig. 4. Schematic diagram of the (a) LATP/Li interface stabilization by BNI[3¢I and (b) LPSCI/Li interface
stabilization by LiFB7], respectively.
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Fig.7. Schematic Illustrations of Thermodynamic Calculations (a) Schematic of an energy convex hull,
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composed of LiCoO> and Li3PSs4. The star corresponds to the predicted phase equilibria with decomposition

enthalpy DHD at the mixing ratio.
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Abstract

Compared with the lithium-ion battery based on the non-aqueous electrolytes, all-solid-state
lithium batteries have received more attention and been widely studied due to its superiority in
both safety and energy density. The electrochemical window of solid electrolytes determines
whether the electrolyte remains stable during the cycling of the high-voltage batteries. Current
solid electrolytes typically have narrow electrochemical windows, limiting their coupling with
high voltage cathodes and lithium metal anode. Therefore, the formation of the stable interphase
determines the stability of the all-solid-state batteries. Herein, both the experimental and
theoretical progresses of the electrochemical stability window of solid-state electrolytes were
summarized. Besides that, the experimental achievements in improving the stability of the
interphase were also introduced. On this basis, the strategies of constructing dynamically stable
interphase and preventing lithium dendrites branch crystal are put forward. The future research

direction of the interphase construction in all-solid-state batteries is thus proposed.
Key words: All-solid-state electrolyte, Electrochemical windows, Interface stability, All-solid-
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