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Fig. 1. Overview of the PEO polymer based solid-state battery.
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Fig. 2. Anode side reaction in PEO based solid state battery: (a) Lithium dendrite formation during deposition®); (b) in-situ SEM

images of lithium deposition®; (c) C-V curves of lithium deposition/dissolution/®!.
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Fig. 6. Cathode interface engineering: (a) SEM image of 5 wt.% c-LATP coated LiCoO,™); (b) SEM image of LATP precursor
coated LiCoO,[™; (c) SEM image of 0.5 wt.% LATP coated LiCoO, by solution method™); (d) charge discharge curve of
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Fig. 7. (a) Schematic diagram of ALD/MLD in stabilizing cathode interfacel®; (b) TEM image of ALD LNO coated NCM811B!; (c)
illustration of structure degradation and oxygen release of coated and uncoated NCM8118!; (d) cycling performance of coated and
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FEER 200 AR IRRRRIRIR AT LA F 72.3%.
Lu 55 P2 R H2UMY 7%, 83 LiDFOB 514 VC
JE A 3R A B 5 HEAE LiCoO, 2 1144 571 IE A F 1fi )2
(CEI), feZ iz H it v] 78 4.2 V # 1k R T 1 34
500 P, BwEAEFFR N 71.5%. I H ARC Ik %
W, B MR 350 C LRSS & A4 A i Ak
2, UEW] CEL B AT [m] i 48 - e b 1) 1F B 55 18 L Ak
2ERE AR E T

LRI, AR R R B AR AR5 A ALk
Tl 5 PEO A YRR BN, R 5L FHAT.
SR, DLA AL BT 2 40 I3 ATH SR 2 A K I 7 [T 285 F vl
R e TN |35 B S S W= Qe R K IR = p
W LS BB W ok 32, Tk i R BAKIE A
JEMRE A BARRRE T . Ak AR e P s
HL ARSI BR T A Ak, RITE TR AL
RS MR ERAE A MR ELE g, AT i
1) 57 R [55 2850 F eh r ffe R TE R /I A T ) A

3.2.2 K@ EME

[i] S THT V5 0 2% )2 2 i R i HL R TE A /PEO
R4 A S A T ) R 5 — AN RO . BB E
i, 3= A G 3E 0 A AR i A 2= 2 1 Y ERpS
BEY R, B, PEO HL# TS5 4 B AR
U, AEFE o He AE A R0 s 1 S i T X —
S T B RS 114 e AR Ak L AN E R O A R — 0 )
P T R R YR R T RERS R s i AL A B
e TE AL i DT AUR #5 TR IE MRS R AB AT Y A [ A
#9830 Li A1 Lucht®Y DA K Smart 5 99 353 F 1 —Fh
X2 B AW L f# i PEO-LiTFSI/ 5 N-H 3 4 Bt
ffie (PMA)-LiTFSL. PMA 43 %43 # 4 ( — 5k
2T (DMAc) #55. DMAc A HL 3 508, AEEE 4T
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Mo AR E R A B | LitiA ML AL, 5346, DMAc %
FHAVE T 480 Ak 19 L A WS I R) . % PEO-LiTFSI/
PMA-LiTFST XUZ HLff R AERS i Li/LiCoO, 4 [
AHMTE 4V HETRESTT, B KIER
Ja, WRERFFE S B 71 5%, mIEM# S PEO
S L fogp S T A N g s A T 2 1 A R A e
1 48 B AL PEO 40 b, (HA AR SUZ HL
il SO SR )Y I FH 1A ok v R PR [T 285 Sl S e
FEAL ARG ) AT B DL [ 1) A AL
REWZ M. SR REYETREHREY
o LR IEAR R PEO RIS ZE M | Dol A4 Pk
AL SERIHIINE; 2) SUZ HL i BRI AR R . Kok
HEE AR R R 350 W-h-kg ! 1 L T [ 240
L, R SR SR A A I A R IR 30 pm.
X2 R U FL fifp e e e B AR 5 3) B A
MR A AL SR 7. AU HL I 1 7 FH JC ¢
JEAE [ 25 FL AR 2R R0 TR A I, T A B
filR A RAF, BTG REELL, S W= i ThE
75 7 FH T [ 2 o ) G B

bR T B AR, 53— kw0 A i
a5 3O 3 Al R e A 2 i R 7 fR R 2 T i
A A 2. 5 E S A SRR A, R
A PR 2 AN TR AR R 44 e
PR G (R, T LR o8 i) i T R JE T A

Qiu %55 X7 PEO RAWHM TS LiCoO, IE
WA R i R FLAL 2208 B0 R I 2R LB R AT T
WEFE. ATk RAEHEAT 4.2 'V f5 B A5 B0 38 i
L BH e 6 B e () 386 0 22 48, 3 3% B RS A Y
CEI 4 H44 % Lithtt H PEO SE AL 4 [V 1E
Bl 2E b RS SR S VLA LiCoO, 1E K 7E
4.2 V JEATIE IR, 4 e 3 Y B 1 BH AT s b R
R, A R X Ot (RIXS)
I3 R IR, LiCoOy 75 4.2 V 75 R AR ZS I A1) iy
A% A LA R A LB T, Nk PEO My A1k 43 i
1M LiCoO, FR 1M 2k 25 Ak BB LR i A1 Cos0y 5%
A CoO, ¥k Lit AN B S, SEM R A 1
RHAT I 48 . o v an SR B i LE AR A R}
2 UM B R 2R A HLAT 5 S A Y E AR
AL, PEO AW A AT BEE B SR T
FOEMGIN. FESC50 1A UESE T 76 (5 P 131 725 e it S
LATP £3% LiCoO, il LiMn, ,Fe, ;PO iFH#tk}
() PEO 4= [, ¥SCH T 4.2 V A #k LA

JE T ASENR IR, 2 A R ITE A R by
fiff BT RS PEA S AR A S PE BT A O, T 5 H
i J5 AR R AN 22 () ) S T AR B DDA DG BRI [T 2
FEL AR B 22 R 18 S T A8 3 T o) e A RE 75 S B AT S Ak
SRR D S i i

Ak, BRER B B FREAS TR B Wl R m, JF H
PR HIE AR 2 /Y CEI sk bl A1 )2 (SET)7-1031,
PRI, A B TR ER R A b PR g 0 B 5 - fi
HLHLZ D PEO JE5R A Wi o7 5 i H R IR A
A 5] B 04 7 08 45 . Zhao %5 004 38 5o 4 B A
Py A 2 0B AR LU o IR Y ST M AR F R AR
(LiTFSI+5%LiBOB-+5%LiNO3) PEO %4 ¥ Ha fi
JRZH 3 7E Li/LiNi; 3C0; ;5Mn, 305(NCMI111) [ 75
BT, #E 65 C ML R 4.25 V & TF,
100 RPEFR 5 B A R EE N 91.2%, “FBIERRL
FikF 99% LU . Hrp, LiBOB 2= 54
BO,, & CEI i E2 4 7y, RERSAT H80 1E 5
P A7 O P2 A T B . Wang 45 105] %38 17— Fofr i 254
B #E B L Li[(CF;);COBFS](LiTFPFB), Jf % H
5 PEO #5522 RE W ESHf#5T (DSM-
SPE)(IH 8(a)). £ZLANMIALE FIES/E PEO-LITFP-
FB R&WH# T Lits EO %A 1EHE T
PEO-LiTFSI, 3X 4 8] i AH 5 AE A F FBEAK
PEO Hifi# 5 1) HOMO 8. XPS Mk /<16 3 5
1) LiCoO, 2 [fii 5t 1 B4 43k BRI ER (1) 43 7=
1 BO,, LiB,O,F, & LiF 4%, 545 F 25 it 3k
BraE R FH (18 8(b)). 42 M) LiCo0,/Li(2.8—
4.3 V) B ith#E 60 °C, 0.1 C 53R FHEFF 100 K5
ZEm R 83.3% (181 8(c)).

Li %5 0 4 LAGP 99K 078 )2 7776 B 1Y
mRLI ARALBR, 25530 PEO A ko ff, 1k
XF LiCoOy S48 A 3 , A HE ZR T fb ks 4544 T
FF, M8 85 T-1E LiCoO, PRKH NI HL.
I, A ATTEE YK LiBOB 4% 5t CEL B9k 244
SR LAGP e SR g A S &, PR T
U IECS RE YR St E . LiBOBAE IR
TINFAIER e Hp R & BBl A S ASE o it P 4 B P DAL TS
LAGP )2 MR, #— LA T PEO Ak
fift AT REYE. J34b, Fu %5 M B 4244 PEO-LiBOB
REWIIABEW P ESE 4 EN. PEO-LIBOB
BE AT LAVE Ay AR ARG 25 7], ST LUIAE R 85 1 344
FH, AMLRRHE T B e e 1) CEL R 2R & Wi
AAb o, [FIRTA AR #E fir TFST B T X 4R 4
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WARREM. 5 EEMAREYHLL, EmAnT
Ji o7 2R PR I KA Y5 VA B R R AT LA / Pk o S T
FELHT. Lu %5 0206 LiDFOB ¥ f# T 5k BR V. £ 4 g
(VC) iy R A BT IR A IA . VO ZER G| AR
AR5 TH (AIBN) WER FIRAREIERAA
it v FEASPE 9 PVC. PVC 5 LiDFOB (1) W [6] 4k
A LiCoO, TEM R Y ili— 2t H45] | fIKRH
YL CELJZ (& 8(d) M 8(e)). CEI & o 4 1Y
LiCoO,|PEO-SPE|Li A& HLhAF 3.0—4.2 V HLJE

EHEIF, 0.5 CERIEAT 500 IG5 B R
A 71.5%, TAHEATHCPE B 2 Lt e 200 IRIGH
JE AR 2 34.1 mA-h-g (1] 8(f)).

g LA B A, RALE | R R A CEL B2
A v LR IE AR /PEO  HL fiff 5 55 T 5 A 31 fie ke
vz —. BRI, BRGZEMEE TAEMRER >, 1)
AL I BR FE R, A 5 sk ek, B
A HTORIR B TR e RN CEL R A B 8k M 41k
REAN CEI B e R ARG,

(a) (b) F 1s
b1 {
== PEO-LiTFSI-5wt% LiTFPFB gt
(anode contacting layer) T T T g T T
b2 696 692 688 684 680
{ e PEO-SN-LITFSI Binding energy /eV
(middle layer)
B 1s
b3 § = PEO-SN-LiTFPFB - BF
(cathode contacting layer) B-O
DSM-SPE composition: + + T T T T
. . 200 196 192 188 184
Binding energy/eV
() n
w0 200 120
< X
5 100 Y [80
g 120 g
~
"2} 80 W 0 .g
T . o &
g Mg, » PEO-LITFSI 0 &
IS
O 10 20 30 40 50 60 70 80 90 100
Cvcle number n
(d) DFOB Y - Y @ LiCoO, ® Carbon ™ PVC
Li+ ./0\ 60 °C | _("\ i % 5
e | b c ¢ N
vC \ ‘ _ s o
- - o8 o -
il Ve , PVC g K
£ b)) 3 i s 3
! " \ Lithium metal ,"
U 4 D 4
o S Current collector
Step 1 Step 2 Step 3

Precursor solution

(e) 1200
5 800
G
>
N 400
|
0
Z'/Q2-cm?
~, 600 | CLCO
g
o
& 400
>
N ® 1st
N| 200 ® 10th
® 50th
0 1
0 400 800 1200

Z'/Q2-cm?

In-situ polymerization

All-solidl-state lithium battery

== CLCO-R,

2000 { =#= CLCO-R,
=0= BLCO-R,

| == BLCO-R,

Resistance/Q-cm?

—
[}
[=}
[=)
.

e —

10 20 30 40

Cycle number
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~ =
(f) w 2807 R e T Erery 10
2401 i : e e ! 100 £
$ = 200/ &7} Lo L0 B
o 1 Po 2
58 1601 80 %
5 > 120 [ 3
é Bt 80, Brco 70 3
2 40 ecLCO L60 £

o 0. 5 ; T P m— (=}

8 | R AR I e e Rt et 50 =
—50 0 50 100 150 200 250 300 350 400 450 500 550 3

Cycle number

8  (a) DSM-SPE Hifff 5t B (4 25 44 75 2 - 1% (b) DSM-SPE i, fif 5% B 21 10 R, XPS MR LiCoO, 1E i & 1H F1s Hl Bls 1
(0); (¢) SPE, DSM-SPE, il PEO-LiTFSI H1 fif 5t 41 %% #Y LiCoO,/Li [# 25 Hi i 7 2.8— 4.3 V HLIEYEH, 60 C, 0.1 CEHE TG
T B i 2k 1%L (d) R AL IR A I8 B CET R K 41 % [ 25 H (9 7R 2 B 9% (e) LiCoO,|PEO-SPE|Li Al CEI & Bt 14 ) LiCoO,|PEO-
SPE|Li £ A [a] 7§ 2 Bl B0 25 ) BIS 128, Ko S5 30 H % = RAR Rz A9 40045 445 S5 LG 1B 925 () LiCoO,|PEO-SPE|Li Al CET 5 o 14: 4
LiCoO,|PEO-SPE|Li 7F 3.0— 4.2 V HUFE 5, 0.5 C i % F By IR FR 1l 2

Fig. 8. (a) Demonstration of DSM-SPE solid electrolyte based solid battery!'";(b) Fls and Bls XPS spectra of LiCoO, electrode
after 10 cycles!'); (c) cycling performance of LiCoO,/Li cell with SPE, DSM-SPE, and PEO-LiTFSI electrolyte at 60 °C, 0.1 C rate
between 2.8-4.3 VII%l; (d) illustration of in- situ CEI film formation and solid state battery assembly??; (e) EIS spectra of
LiCoOo|PEO-SPE|Li and CEI modified LiCoO,|/PEO-SPE|Li at different cycles®; (f) cycling performance of LiCoO,|/PEO-SPE|Li
and CEI modified LiCoO,|PEO-SPE|Li at 0.5 C rate between 3.0-4.2 V2.

3.3 PEO EEHMER/ERRERRE
SEt RAEF

LR IE /PEO B FHEA Ty, A4 A0 A i)
1o TR, SR R IE AR [E A
A AEER RS A 1 SRR, SRTAT, E FI R R AR [
75 HL L T A 1) s I AL R S AR LB T
W&, A e 0 SR /AR SR T R B R R B Bl
FRATT T VR b P At = PP 95 250 L P b L S 1
K. a4k, AR ek FRAEEOR O s i H
TG 12 A 2R S BB RIE S A SR X A T 7R DA
ANl f BEREA T, X A kAR e S ry s B A E
BLHR TR L.

3.3.1 WMoy iF Rk

Wy AL AE B (DEMS) B8 12 HIR R
TR AR R P AAT R, QAR AR T P L A 2R R
N7, R e AR YR R SN . R BT LA
SRR AR A 15 T FE T TR FL Y S 0 L
B U SO LIRS A RO A LA HAT R R
. Nie & 99 % H in-situ DEMS $ AR Wi il PEO
LIRS ARG IR R P AR AR AT R SRR
FW PEO AW Bi7e i k3 4.5 V I A 2>
B 277k Hy. 24 PEO 5 LiCoO, 2H 2% il [F 25 Ha it
HAE 4.2 V EEHINE] Hy, X% LiCoO, 5 PEO
R i S5 7 25 AR A 1 245 L T AR AP A R 7™ 4 H,
A T8 8 3 in-situ DEMS #F— 2 31F 52 Li, 4Aly,
Ti, 4(PO,)5(LATP) f 8 M5 fEig A 3% a4 LiCo
O, 5 PEO W) H 424 f, i< 4E T3] 4.5 V.

AN, Fu % 858 53 in-situ DEMS 2 AF T BLAEE
I ) PEO-LiTFSI+Super P|PEO-LiTFSI-(Li, 5
Aly;Ge; 5(PO,)4)LAGP |Li FZSHLHHEE] CO,
(m/z = 44) Fll Oy(m/z = 32) {55, MAITHEN, X
SRR PEO 7E KT 4.2 V HUE R &AL
A1,

332 JBf/dE Rl RABHA

AR AR — AR R KA T 5 r AR
SERFNHOUL A THE 30 B T B 7R [ 25 H vt
T W DA B o R v AE A 2 A B S T A S R AN
KRG REET it #2. Flan, Shim & 17 @ o A~
[A] 7 B B 4 R i LATP A28 JZ2 I 50 SO H X IE A%
LiCoO, HOUEEF 2. HEHTHSE (transmission
electron spectroscope, TEM) A& LATP 652
B HIERETE 0.2 pm (&l 9(a)). 52X ATIEX
HLFATTHT (selected area electron diffraction, SAED)
e A 2 NASICON #f) LATP. AIRITCE M
RER AT (energy dispersive spectroscopy, EDS)
Bl W~ Co TR FEAE TIEWIX, 1 Al TR £
PHRETAEZEXE (K 9(Db)). 55k, Mg 1 Ti jT
RIEPIN XSG o34, 45 3R 3B LiCoO, 451
i Mg #82%, Jf HAu#)2 LATP iy Ti JTRTE
B A T S ELER S . S T R
Ti #l Mg JTCZE 1 LiCoO, fis 25K i o5 47, 5T
HOR A E S B AR - T e B R
(scanning transmission electron microscope-elec-

tron energy loss spectroscopy, STEM-EELS) i
150 #r, G5 RAESE D5 Co f g Ti ST R Fr it
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[010]. -,

Mg-doped
LiCoOy

Mg-doped LiCoO2 140 nm

Contour map of
(e)  Oxidized phase

; ._: T
3 *--_:'. ;"
"‘i i .

0% MR WEE100% 0% N M100%  [0%][15%] B0

Reduced phase

0 Isolated void « Interconnected crack network

K9 (a) LATP {7 )2 TEM F1 SAED [

reduced phase (8)

\_ Electrode "'"
layer f ™ :l
Q Current :

collector

(7 (b) LATP {178 )2 ) STEM H1 EDS € 77; (¢) Mg # 4 1Y LiCoO, Y K STEM Fl

EELS K 77; (d) Mg 2% ) LATP- LiCoO, il LATP- LiCoO, [} C-AFM & [77; (e) %é}iEﬁk B NCA UkL7E 21 F1E 34 5 1Y 2D-
FR-TXMU; (f) 58 4o 25 (9 NCA Joki 78 21 G S5 (14 3D-FF-TXMU%); () R FEATI6 R B 8 R J5 19 NCA B M 7E /i 2 B3R T i

BIB-SEM [ (10

Fig. 9. (a) TEM and SAED of LATP coating layer™; (b) STEM and EDS of LATP coating layer™; (¢) STEM and EELS of Mg
doped LiCoQ,™; (d) C-AFM of LATP coated Mg-LiCoO, and LATP- LiCoO,; (e) 2D-FF-TXM of NCA particle after
21 cyclel'; (f) 3D-FF-TXM of NCA particle after 21 cyclel”; (g) BIB-SEM of NCA electrode before and after cycling!'%l.

(L 9(c)). HeAbh, A AT i i 5 i B 1~ ) e ol
(conducting atomic force microscope, C-AFM) ik
S Mg §HEE LATP 24w T2 7S
AR, TR (B 9(d)).

Doeff 1 Liu 45 109 5% F Se it 44 [R5 4 X 54
gty 4 ) 4G iR (2D/3D synchrotron
full field X-ray microtomography, 2D/3D-FF-
XTM) F1 5B F 3 /58 8 F W A3 58 (focused

ion beam /broad ion beam-scanning electron micro-

scopy, FIB/BIB-SEM) £AET-BOMEETE PEOJE [
2 HL G 3R S B9 LiNig gCog15Alp 0502(NCA)
TEMR A RHE S0 A BCIRAS (SOC) AR A . M
& 9(e) 2D-FF-TXM 1] 1 NCA W fikr 25 1
BB R 2R o7 HURAS (SOC) AR5, (B
JEH] 2D-FF-TXM JoikiF 478+ 5 5 In] L i f#ar
T 5% ] 3D-FF-TXM BF5% T 244014 3D i# 4k
&,ﬁ\ﬂ%ﬁﬁw SOC HEy 5y srAn sz K 9(f) iy

SR B 2 I T R OB O ) R LR 2
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SUNHE 25 Lttt sl & FEORT]
1025 0 R R b BH BT S 35 4 . BIB-SEM I
FIB-SEM [t. 2D-FF-TXM #l 3D-FF-TXM #i4
B Es ) A PR AR B 458 ST E a5 —
(K 9(g)). T B HRAR R A FE S 92 U A
NCA JURLA i (7] SR [ 75 H Al 25 R A
RYERERYAS KL RZ 0 A B 4.

3.3.3 R¥RHLRAZEKR

A0 4R 5 X-Sr R IBOGTE (X-ray absorption
spectroscopy, XAS) RAE WA 57, S U 58 B AT 4,
YTCRME A G FRES A B S A5
SRR, T RS A W A R b A A
SR rh e U 4 T 1) T 2R A AR ] PR R T4 ) 1 AR
A% B . Liang 25 M %F He T R 347 00 78 o0 /Y
LiCoO, TEMRFRATIG ) XAS Y61, JEFRATIE ) Co-
K e 4 7= i (TEY) B st &
(FLY) B FRA—5 X% LNO 245 2
YEFHAE LiCoO, FIUkL L, WP i fh 24 M REHE T 11
ORI, LNO 5@ LiCoO, M (161
WOkE + S LR ) A REFRAS W 0 A PEREAR T Li 45 (70
1 Co K-t 5 2D TXM XANE HARMEZE &4
Mr T 8 AR LAGP 1 LiCoO, 1E 3 V i,
RET CohABMAAL. 5IA 2D TXM £ AR HEW
B AE Co M AARLIEGR, JT RN DG
b b B A L5 4 PR R A AT AL .

] 26 S B AR e )iz v T R A 1 [
25 P b AR 2R AN A R P T P2 3 K HL X I
e 2 T AR AR A R 2 ), AN SO 1 2850 P it 5 T 4
F12E B 2R A SO, T X [ 2 A o
AR 25 B T B 5 8 v R TE AR R R A DL i LA 4R
PEAEA. BB BT, TSR HE AR
FEIEM S PEO A1y 15 745 L it Jot 33 1 7] S () AF 5
SER B HGA.

334 HRibFTEEIMEFK

HEREYEZSEM S, XPS HA ¥ HTHIE
e/ HEARST AL CEX JBEZE 53 (72789110 fgiffn, Ma, 4572
il i XPS H A #r T LiCoO,|PEO-LiDFOB|Li
[P 25 FL Tt TE AR 1T CET B4 4. 25 R W] CEIL i
EZ U145 Li,BO,F, 1 LiF & LiDFOB 47 fift
PR BRT XPS, 4GSR (FTIR) tF A
FHfiE CEI 4143, W Qiu 25 O YEfEER)S (R IE M 3

PRI E B LT MG 1397 em !, X0 92 Li, BOF,
Y B-O fhgadik ohig, £22&H LiIDFOB 4
B B T T RAEA 4 5, XPS HiAR WA T
FUWTIER i I SR U R R S AR A kR
Yang 257 it XPS 1 Co2p i ANE LATP 4
BT CoP MR B sZm. 2558 s LATP
HERERT 0.5 wt% I, REfE e el f LiCoO, IE
WA i L L R AR T 1 CoP+ I A .

TR R A 1 2 Tt BB A S BRI A A —
ANEEAEAR. Lu 55 92 R Ak & 40 (ARC) T
K T LiCoO,|[PEO-LTFSI|Li [& 2 L vt 14 4 4 .
ARC M2 70 48 AR5 b FR e it ] s 1 00 n
I R AL 6 S I, 38 e R A P Tt B G s 1) 5 s
N7 8 801 2T L 8 R G A SCSER FE S50

4 ZHHERZE

ASCEBLGE T IEZ RN PEO REEZS
FEL AR o 5 SRR | A B R) AR A T ST R X T
PEO &[S AL AR &, 5 HLECHIIE | T ik
FOEZ RN, ITSCRR RN R 2%, L, 235
SES T PEO JE [ HLU R -5 A ) A S B R TE AR )
ST R, G S S AL SRS R /4 ) S
BURAS E 1 | 518 Bl g 2 R ) 2 e TR A
HET, ZriR T kA SR R A T ik S RN, e
3 X RE I B FRAE T BRI R AT T TR A
Z3. 0 T ARAT R LURE | w2 A IR Wy I A e
ARAXS PEO R G YR BB FEAF R
TE T FRIIETE, S m A A PR AR A
GUBFTER TE h 2 . A SR SRS Y RE A —
TERR R DARE PEO B GW HLfif ot / H AR ) AL I
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SPECIAL TOPIC—Fundamental physics problems in all solid state batteries

Recent research progress of interface for polyethylene
oxide based solid state battery”

Liu Yu-Long!?  Xin Ming-Yang!  Cong Li-Na !’ Xie Hai-Ming D?
(National & Local United Engineering Laboratory for Power Battery, Faculty of Chemistry,

Northeast Normal University, Changchun 130024, China)

( Received 24 September 2020; revised manuscript received 14 October 2020 )

Abstract

Polyethylene oxide(PEO) based solid-state batteries have high safety and high energy density, making
them suitable for next-generation energy storage devices. However, their energy density reaches a limitation due
to the narrow electrochemical window of PEO solid electrolyte. The electrode materials that are compatible
with PEO electrolyte is less, thus handering it from being put into wide application. At the PEO/electrode
interface, there are side reactions between anode/PEO and PEO cathode. Some strategies are proposed to
reduce the side reactions, electrochemical performances of solid-state batteries are improved. To understand the
change of interface, several advanced characterizations are employed, which can offer scientific evidence of

increasing the interface stability in the future.

Keywords: polyethylene oxide, solid state battery, electrode interface, advanced characterization
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