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Fig. 1. Relationship between electrochemical window and
SEI/CEI film of lithium-ion batteries.
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Fig. 2. (a) Difference between the interfacial electrolyte and the bulk electrolyte; (b) main structure of the interfacial electrolyte.

228205-2


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 % 3R Acta Phys. Sin. Vol. 69, No. 22 (2020)

228205

TET P S5 14 2 5 TR ) PSR IR ZEL O, T AN S A 1 R
T8 A0 RS T R AR A A R A AR BT T LR
A TARR B, AR A B L i e I R R A
S BRI ik, PN /PR R T B LR T X
L BORRAE ; AR R Y A R S R A
LA AR 1 1T, LS T P AR ) i G 1
P r AR e T iy, U e At o AR Rk o i, FEUR
MW ICHE AT IE B ST ; A SRS v A ri AR A L
ez o), Py nd DA R AR R i, RV ol [l 4
PSR o S IS, U T LA i R E B PR
FIZEAE GILBE ., fR AN D) TIsEIREAE.

G R 2 AR /R AN 2(b) R,
B SRR ) 23 22 TR e i A A TR BUSR 2
AT Z A5, T2 B AR 31 s B X Al
BT HA R Z G548 . AR RGEA R 21 22 T A
TE—E MFFE A AR . i T L, FRLSRRAS 2H o0
ZIER IR, AP 7. FF5E 5
FRIBLZE o3 B RLAR PR E PR L, 5 SR 20
O Z IR AHELE N . 3Tk, A2 — 2 AT
FNERIITTE B AR — AR 2

AT R A DU R ESE /Ny
T/ETRRBRAERENE, B 2T AR
o AL ARE PE A AL B AF 5 - 12, Sl e
LR R B EE R, W AR AT 2R 7 T Ul RE i
HLT R G RE AL B RE, X el il TR AR R 2
[P R A S O P Y i SR AR 2k 2 /4
B THTE A B AER L, Z58AG = nEF A,
A RASRAHA 22 i BRI SR /300 D o7 191, S 4
KA R RN RO, Xk
TR 200 T R AR RER 2R, PR35 B B 4 %)
B (REE B ML) ARE S SR Bk A, (2

(a)

Cumulated density/ions-nm~—2

Electrode potenital Vrpzc

AR B R R W B AL 2 TR, v T
oI /30 VT P AR AR R A 1 P R Y RO T
JEFF

L R b AR 1 AR PR < 0 (EC)
FRIR —H s (DMC) IRAHN. BHETT A4 R %
B, NI AR P B T B, Ak EC
AAbFE MR L DMC i, BB G & EL Rl & fE e it
Fo L R A G R A A A i L (R FE
LAY SEBRE PR L R v S A 81 P R A O e
YRR 5k A BA B e A TR E TR ECRL Oy
TR —HLe 5T 45 SR a2 5, FRATTHE
AR TIER A AR ECHE R T
DMC, T A fbfa e & 1 EC BN A b5
1) R 4y TR AR, AR b R
TPF; 5 EC 74 FHIZ5 A 8E 9 258 T DMC.
T LE FEL ) R R AE AR R 1T 4 ' 45 PR BB 7. X
e pry S SHA A BRI HIRM EC B 4EAEIL
HeZEm ). Vatamanu 25 1) BG4 5 EC #l DMC
TR A 0 R, IS rEA SR T AR A o S
WA R, 5 UE 3 R, 53R ATH A 25
R, fEE R IENRE PR, &, HECH
& T DMC, #EmfgR T EC M R 24K
b dl s iR . 5 e R, w] DL R R AR
HLA L AT b, EC By 2 [FAE I 2 & T DMC.
EC XA ET il AR R I & R 94Ty 202t T
G FHAE L DMC R, oA #E R0 B i -5 500 Ak
R RSy, FEFE A R P AR RS A
W R . 1T L, ) R A 2 T AR 1 R
FHRE (ERAEE ).

FT IR, AT T3 TR (TMS)
F1 DMC VR A7 590 14 LA A AR LTI TR B 1) 2

B Sl e, bl B S e o St o
o £ b~ 3] 0y A = i

3 (a) STAT RS PP 25 2 20 B 5 k5 A R BB DG R 5 () A ) e A e 35T ) AL T e R AR 1T e )

Fig. 3. (a) Relationship between the component of interfacial electrolyte and the electrode potential; (b) snapshots of interfacial

electrolyte at various electrode potential(®l.
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Fig. 4. (a) Ratio of cumulative densities TMS:DMC in the interfacial electrolyte as a function of electrode potential; (b) schematic

diagram of the microstructure of TMS and DMC solvents in the electrolyte at the interface of positively charged electrodes!!®.
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Fig. 7. (a) Schematic diagram of the scale between lithium ion solvation structure and graphite layer; (b) mechanism of "PC-EC dis-

parity in the interface of graphite anode"26],
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Fig. 8. (a) C-V curves of DMPP additive on LMO electrode; (b) LSV curves of NNB additive on Pt electrode; (c) calculated oxida-
tion potential (V vs. Li/Li*) of EC, EMC, DEC, LiPFg and LiPOyF,; (d) C-V curves of LNCM/Li cells with and without LiPOyFs;
(e) 19 F NMR spectra of electrolytes before and after electrochemical test; (f) chronoamperometric responses of LNCM/Li cells with
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SPECIAL TOPIC—Fundamental physics problems in all solid state batteries
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Abstract

Electrolyte not only plays the role of conducting ions in lithium ion battery, but also the thin layer

electrolyte formed on the electrode surface determines the stability of electrode/electrolyte interface to a large

extent, thus affecting the cycling stability, rate performance and safety of the battery. The successful

commercialization and widespread application of lithium ion battery is closely related to the solid electrolyte

interface film formed by the decomposition of electrolyte on the electrode surface. In this paper, the

electrochemical stability and decomposition mechanism of the interface electrolyte are briefly reviewed, aiming

to draw more scientists' attention to the electrolyte and its interfacial properties.

Keywords: lithium ion battery, electrode/electrolyte interface, electrochemical stabiity, solid electrolyte

interphase film, mechanism study
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