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Abstract ; It gives a detailed introduction of requirements of electrolytes and anode materials as the core materials of all-
solid-state batteries ( ASSBs), presents a summarization of technical challenges faced by silicon anodes in ASSBs, in
terms of interfacial contact, volume expansion, kinetics, chemical stability and manufacturing processes, as well as
corresponding solutions. Furthermore, prospects of the research and development of ASSBs are proposed, which can
provide a reference for researchers in the development of next generation ASSBs.
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Table 1 Differences between all-solid-state batteries
and liquid batteries
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Table 2 Progress in industrialization of all-solid-state batteries by domestic and foreign enterprises
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Table 3  Basic properties of different solid-state electrolytes
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Table 4 Basic information of typical anode materials

for all-solid-state batteries

iH AR FaE: o fik
e F /% 0.006 5 0.027 26.3
B/ (g em™) 0.53 2.25 233
2N Lime™'==Li* 6C+Li—LiCq 4Si+15Li—LisSi,
FEEHLE/V 0 0.05 0.4
FSA R/
(mAh - g) 3860 372 3579
PR/
(mAh - g ) 1930 >360 1 500~2 200
R % ~100 10 >100
PEAFFf/ K 100~200 >1500 500~ 800
ReH 2/
(Wh - ke 1) 578 409 523
filr 7 THAEHES HH HH
ey i 5] =1
A e = i L

BB/ b A LS R4 e T 2R AR ) TR R
SR 5 T VF 2 BHIT LR R Al e 45 1 J7 52
JEI IR 5 TR A 59 B w25 R 3 B A RUABAL O T
AT RE AT o AN SCH R A G (A 7 2 [ 28 F b
FH P AF A AR ORI R SR

3 FkFE O A [ S HE M B A A

FRAR A T A [ S PR A 1 2 L (RS
KI5 6 F T oAk ik H Al b BT & H Ak
“EPERE IS T2 2T TH USR5
3.1 FEEft

ik 56 7 A e (] 2 v it e ] - ] T [ R T £
o JRANN FH ) 8 N R X —H AR AL ol
TR RS R IR AR W, SR S
P fiPR T 5 PR R 40 42 e Pl 29 V80 25 L o Pl Tt 1) — 2 2
i 2t 72 Sy — Al 3 (A5 55 R - 7E FLAR T B AR
TG PELAS R T RE B W ELA s, R 7 &
T AE LA RAT BE e A, ST N 7 (R R SRy 5 5 R
WG 2 il KA, 41 24 2ok B rh B 1T 2% 14 A T RE O T
ARTST T 2 L I e T AR A L v ) R T B
Hefil AbSERRUE VE B AR DU ) | R Ak AR A
EZATIH, TR G5 MR R B TR A5
WITHR R,

3.2 EGWREFREAK

RETE B 2R 1) & & AR B AR AR L2 e [ A
BT B SR ER Y RS R T,
VA PR VR 2 5 e A LA A i BT 2 R 1) 3R 1T R A R
JO7 S BT A P figp S TR S ( SE) JE 2 A 4G i e 75
SRR, I E A [ A i A A BN 15
LRI RE 25 515 15 3 R FARORE o 1) 284 4 v | DT D
T 5 F A PR R 2R T A A, BRI T SET fR R4k
A, BRI EL A I Hb 3 i AR i I S 2% B 1 oK e T
DAVS/ D AS L ) BT S I A S L R R
W FE L 5 | RS R AR AR A 5 0 T R - L ffE I A T 1
IS, 5 RN 7 S BUBUR K b S R R, ST
HRL SO ] A BRAL XCT 45 AR WL fik: BH AR A 7 ik L o 7
W ZE R AR QR 1 R R E A A N 23 T B PR
WCAR 15 S 1R KUl T A 7 o 3K sl 1 < e 247 T 24 AL
FE/LSPC [ 28 LA J5T 1 300 5 1T 24 4, P Ak R A RR i
S5, BV DG 43 5 T 2 i A, P R T P45 AT
LA B — ARG T — AW, S B R )
2 I 1 AR AR kN
3.3 EhhEiEse

2 e RS R RN b B AH AR 19 52 ], Rk AR R R S T
P 7R AR 1) 5 -4 SRR 0 AR X K 5 [T B AR RE 4
KAV R AN AT S b A OR R TR i — )2 Si0, )2,
R R TS AR R TS AR Ak, (A5 R R R
FETED LU B B SRR R B TR R R RE R (DY X
MR 52 ] ) FH A7 6 75 375 B AR BF 5 4 (1 245 rl ol v ik



176 7R

T 72

o545 %

> LiPS,Cl
(LPSC)[E 75 HLfift it

®
u%%v Mé%

% /(mAh-g)
0 1000 2000 3000

R
'Lu(ﬁﬁﬁ@% ST
1 2 3 a5 6

%/ (mAh-cm?)
Bk

1 MR HRFTH RS ENSEER TR XCT EXE &

Fig.1 Experimental design for observing charge-discharge process of silicon anodes and selected area images from operando XCT
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