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& BARREEEZBEMZWAR. ESEBEEREENEEZE (AIX500Wh/kg) « KRZEFMHMEEKEERE, E
MR AAREBEERA T —REREARBLZ. SRIHXEARGTRES, SUESHEBMTESHAENES, BEYEEML
7. FEESHEFELYE, BUYESEFESEETER, MEUINERBERASIZHM. GGl I BERR, 20245E
ASH I BRETITHIFIATGWN, 2027 2 AL RAIERIA [ RIR_ EAHAREE I =, HENIRIRIGIKCHR.

¢ LmEmE, 2ESHERE. BRSISEEAMBFNER), Al #HEEERE. B, BRRBRSEBER/EE/MA
Xl B IR B GWh: ??*HT1%19$2025£E¢E&¥IEI*EE;‘1@ 2027 2 EISHENREMNR; ZHEEMIT2026FEHEINE, 5
MEMZ M RBRENEESBEM; AR T2025F F KA E N B ARE(EV)ESs /18t . SN, 20304,
SRR E T K E501A 292800GWh . élﬁl"EE,ﬂz SIERIKANESL, 2035F 2 ESEMSIERFEIRF%,

¢ ARgEFIAR, TILEEMAAR. BAFRIRE], MEEEEEKRES, EMARPFERARFRER, ABRZHERABERS
B AR ARG E, SIERKRW: 1) eVIOLWEEZEEZKRING (=400 Wh/kgFEL£EL) , MIHREEFE T
FARE20304F141500-200012 7T, EISHEMIE SEZOBE; 2) AR ABMTHIAS, GG T, F|20305E K148 100GWh,
2025-2030F B S 1K FEB100%. BIFESBMATER M EbetalFR THalphatiE

& HHEEW. EINKE: 1) Bt TERRK. 258 BFeR; 2) %% ARHER. SEREY; 3) BESEBRE LR
=HEhM . [ESEhee. L8RS AUEM; 4 BEaREX: Tkl XERESF
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¢ X EE FIRMFARZERE, BSEMAAT—REENEERARKEZ., FHRIESFHEMRARSEER
@%ﬁk#émm,ﬂﬁﬁézﬁﬁﬁﬁ%%wwm, TEBRITUESEX. ﬁﬁ&g@ﬁ%#ﬁﬁ%iﬁﬁt

PR, EIEEANRZEREAERBI LB SRS THEIM.

¢ [ESHEME—MEARSEBRE, AESEBRER T A RERMRERRMNBEE. BSEbESEETER.
SREMFHENERE, HEREEFEE LIRA500+Wh/ke. EZSEMAVIERALERA SRR, MR, FHERTE.
=n%F, AEUSESZT. EEEEMHAE; ARNARVIBAERDRMEAE, BITERNRERIR, &
ERREEERBRAMME; SRMRA—MRRXAEERE.

HSs, BSBESRTEE BSHib L RATE
Q 0 0 0, 0, o <,
l_CunventionaI battery l [All-so‘lidrstate battery I ZoWks 10wt oWt e EE,;iﬂEFI}]ﬁﬁSQE
fﬁmﬁ ﬁmm A P N P N

S BEERR FE TERER 2ES

owt%  5wt% 30wt% 50wt% 80-1 OOM%ﬁt&ﬁﬁﬁéﬁi‘
Anode Cathode
A"°ﬂ° C*f'“""-' PEHR PR 250Wh/kg 300Wh/kg 350Wh/kg 400Wh/kg 500Wh/kgBEEZRE
= Elemo!yte
Solid electrolyte 55°C 80°C 150°C T/ER
EREBER
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o EA®L: SESHLENERERASESY, FARERE. HESERRESLRSSEEANEARAY, |
SHESNEBEREE. MABSEERSMRY, THUERAKRMSHNSRES. |

RS B7S. FEZSTER AT

AT REEELR BB ENLSRA SRRASEOLR TSN RE  guag RSN ARE,
ISR | B (K300Wh/kg) | FEE K 15572 (<4. 3V) = S10% W&[‘gﬁ)ﬂ_ﬂ@?b’
SEABAHM | DF CA00I/ke) | BE iz i HBIEERAES | 0% HARBR>180°C
EZSEEAA |17 O500h/ke) | FEE B0 BEO5) | HHES SR 0 **“*,j@fé(’%%gﬁ
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i R R R A A ERE, (st

E R E IE AR TR B2k
(2.5-4. 6VFEME, 0.025C, AAHjth)
SHEZXBBESES, XT250mAh/g

Elllla@jt SA o B3 = = 5.0
HitEE SHGRN o 2
Q'M\Ew (mAh/g) (mAh/g) HEYE 4.5+ —
st !
__4.0-
% ]
D 3.5-
e k58 170 1407150 = R 3.4 o |
3.04
=R=TT 280 200 Fh e 3.5 2.5+
0 50 100 150 200 250 300
S ifi ity(mAh/g)
SEEE | 300 | Rl B BE | 4.5 peeTie SEpmE IS
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& T mE, BSEMLEREREMERSSEOESBAMMEKRANR, RABRSEBRRBESHREK, B8RS
I FEREM, MWEEEARAERS BB AER0 B BGEINFIER .
¢ XHEsRANEEFERS. #iL400Wh/kg. AEH, ERBIFA100HKERINCMB11, 4FHAEFESEERT, R

3 Ao 3 it o
AR B MR Ee R4 B AR IES B AR B S T RTEE
R4 BBt AES R RUYESBEERAZEHR
ERELSH \ fERR DR MEEROE
i AAL ST E S - - LIB (graphite anode)  LIB (Si/C anode)  SLIB (graphite anode) SLMB (lithium anode)

Current collector Current collector
B, AAK N [ Anode Current collector | § L C
&= T ~ BER urrent collector
= 372 EET TN mipw R (41133 ym)
Separator
b= vy | TEEREFE AT A a] (20 pm)
ok | ov0 | GEo o R lmwsme, TEEa | oo
= & RS (100 pm)
W%HHE‘?H&E% g | EEEJ‘& Current collector Current collector Current collector Current collector
Y 38640 SttaE, KBE | RIS, & 530 WhiL 676 WhiL 530 WhiL 851 WhiL
® EEs MEINFERN, &S 241 Whikg 291 Whikg 231 Whikg 383 Whkg
fREX.
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ZME6V, HRARMBEE ERSTHERENEM, BAFTEERERNE, AREEBEFEREHX L= '

(a) ERAAERENESGEREE TR b) WREBXLESEE BN RER
(a) i - e (b) | e e
charge {AJ’; discharge | charge @ discharge I ;

ctrolyte

| -'q - o = e .I..

. Orgamcllquud A od _
1 unit cell electrolyte node Cathode 1 unit cell Li- rnetal anode
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¢ HEEERSHEE, BSEBEERSNUEMAREN, EBAIENHIIERM PR ERKTHIAERIRE, EE;”HJE%&'E
RIERRT AT R EIEIT, FoittRsRE. RIBFEAMAIRENIRS, BIXTLLFHFINCA/NCMSEE it FN5R IS 4RSS

£ (LLZNO) £ [ESHME~HRF Y, FRAINEESE MR E R GE%EEMAY25-30%, FtEEEEMNZ e
ﬁ%o%ﬁﬁm AERAEFE, EEH—SREARE, USIWNEEEXH “Z2” .

AR ABAEAREIRE TRIET EETHEMSESEMRZREE
600 [ . ' . ; 600 . T
t —— NCA|LIiPF |AG - ® O layer (LIB)
500 | —— NCMILIPF,|JAG 5000 @ X layer (ALIB)
- f —— LCOJ|LLZNO|LTO [ O olivine [Ref.34]
IE 400 o _LCO|LLZNO|AG - r O spinel [Ref. 34]
= : LCOILLZNOILi © 400
3 300! —— LCO+KBJLLZNOJLi E = ; ‘ ]
< 2 300 \ -
L 200f 3 ~ [ '
= : L 200 5 e :
100 F g [
OF J : Ultimate
:. T - R - R W T Y M- R L 4 = LCO+KBQ*Safety LIB
100 200 300 400 S T e
(o]
TEMPERATURE /G VOLTAGE WINDOW / V
LLZNOX REIZSHARR, LiPFAREBHRIE, AG \ . X .
REAEASE, LIKESEE, BIREE ALIBRFTREEIZSEM, LIBRFESGERM
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ARFKR: BFLIETHE, ITZXK,

mimESLEARERELS, TE2RABEFESMEE, RHEBEEMEZ—. 2kEmiEdE “BRFE
BBt EElee 202458 1EXX £, BB ESRERASEREE
fn, BIREMREHE. HSHMMBEFERERE THMEXRREMN, BEFIBEREEERRE, BHZ2FHERE.
HEEZ T, BSBERRAERKE TESERUSER, BEXEREZIREER),
BEIAE|90%LA £, {RIRLEANE4F .

¢ FFRESSERSESMBEBRESEERIRIRNS

EZER, #i

IML6

EIREX S & HIE, FISEI1000kmid EBIKER

BIfEE-30°CIMET, MEBERERFED

MR, (FRXMSEREIZSEMAE-10°'C T NAR LURRE KBS

ECLLHAREREH

= ° 4
JERRFSSE ASSBZE-10"CHITEIRME&E
Li-in|LGPS|1.6L1,0-TaCl, |JLCO
| Premier 100 4 B >
// = 80 - .
" - E 79.2% capacity retention (300 cycles) s
: > 604 Bl
3 g
8 Y7 ocozc -
20 4 @ Charge
Discharge
0 T T T T T T v T v ol
0 50 100 150 200 250 300

EERETIURE www.ipoipo.cn

“ycle number

HFAIRIEEAR SR AN EE AR

/A

a

10


http://ipoipo.cn/

1.6 BEISHPEE—: BEFHESERK 1 'E‘E*

t kX & B # kR 2 8

------------------------------------------------------------- LLZOKBRRMRTETESE (o) HIREALR

L} 1
L} . 1
& BESHEMBRYPEFEEEERRE, BtEFRSRR. |
| i Electrolyte glscm™1 Sintering progress
1 N AY N Y Y — Y LS
& FRRFRE: ARl IZFHmEitiTeid. Mg, | |
} 1
' ; i7 r2012 x10~4 1230°C,36h
BT AEARIL7LasZr012 (LLZ0) HESHBEBRERM ! Li7la32r2012 3%10 30°C, 36
L} 1
| BTHIBENSSETRSE. BN, RAJRIHRE | | Uestoseon sl
1 1
A, MMEREETRG, WESREEEAMLLI0 L || Uestorleino: 45<107%  1100°C 6hand 1200°C 12h
} 1
L Bk, URKRREMESHENEZEENSSFRSER. | Lig.55Ga0.1520.3L232r2012 31074 085°C.6h,in 02
I e e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e I
Lig 4Gag,2La3Zr2012 13.2x10~4 1230°C,6h
T IR aERT L e
Lig,25Gag,.25La3Zr2012 14,6x10~4 1100°C, 24h
Lig.4La3Zr1 4Nbp,6012 522x%10~4 1150°C, 10 h
Lig.gLa3zZr1 6Nbp.4012 6x10~4 1250 °C, 40 min
Lig.5La3Zr1.5Nbp 5012 7x10~4 200°C,1.5h
Lig.glazZry,8Tap.2012 7.3x10-4 1130°C, 24 h
2 OB OB OE D Lig.4Lla3Zrq, 47206012 6.47x10~4 1250 °C, 40 min
T G A A A - | A A A
A B v B W A M W Y W Lig,5La3lrq,5Ta0 5012 8.5x104 1360 °C, 10 min
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o THRAMBAHL, BESHBEH i SESERRREM S
BA. BRE, UHESHBIEH | |
RARE, HERBBBWAR=MIOH |
FEm, PESERRNETREN |
Hl, SEREEKHUHIFISIFBA T |
SRR AL, %ﬁﬂﬂ%i

| NEnss, PRBESEMIE :

io»ﬁmﬁx=¢%ﬁ§@mﬂ@§@mi
 HRER, RESEEEEREE |
o RESEARAIMAEGERE |
MIZiRE, BRARSH. HET |

ARENH

LM EERR
RIE. KRB
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BRGHE, BREERE#ASL | o f
HEBTER -
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® BA: GIRMBERARERK, LTHEERAREABENTIEBRERSBRASED, EERAMMKARARKIER
AREMEEESRRERNFEX. BRIESEBEFHLLHEESALD, LIER2023F78 _E4H150kWhE B 5 2NE,
HARESEBEMRAN AN 7-2. 270/Wh, ESTREEIFERAGEZTRT, $REETINN0. 73, 0. 657T/Wh, EZSHEMPE
ABEENEIES k.
& BRES: ERVRSNMIEE, BRSEMHBRARELE. #ESol idPoweritE, EBEINHMEMESEPEETER.
B HESFLZMPBEAI LT AR, MESBEMNES RS, EPACKEERFAIHAMENMHKRA ME, 5%
B THBEEIEHERE, RERD TEEMNEERA.

AROMES, BROMES, RRARES. BERABESHH  micmmpta RN RMIRATEEL (66Hh/year)
Jﬁﬁﬁiﬂﬁfﬁﬁ*ﬁ?’h (PZgE: 6GWh/year)

31.7 million 24.9 million 31.7 million 19.7 million 70
cells per year cells per year cells per year cells per year GB
L GB - rorial
160 —_ £ il ZE = processing / material cost ]
Plant area = /___|LIB (graphite anode)
x r ] .
= Maintenance @ 5oL DR / LIB (Si-C anode) i
E 140 - Energy — E L DRI / SLIB (graphite anode)
> Interest B 40D / SLMB (lithium anode) |
£ = 8
B o |- Depreciation | > L DR: dry room 1
8 _— Perso'nnel = 30 DR GB: glove box
2 Material 2 L DR ]
2 1 S 20+ GB -
8 100 |- 7 2 L GB GB GB ]
s ] DR
: ! alinnill :
= I %72 ]
80 - - 0
0:r l I | | ] | | L T Cathode Anode Separator Cell Cell
LIB LB SLIB SLMB manufacturing manufacturing  manufacturing assembly formation & test
(graphite anode) (Si-C anode) —
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¢ FUAIBRBRERMWKE LR REHIRERN
EEfRhRE, HEGETESES.
miEES., S5REMT. BUFEORF
V=W

® S UYIBREREASHRY 2 (Ela) . RIGEE
B (lb) « NASICONZE! (Elc) « LISICONEY ([Eld)
AHBAE (Ele) FALiPON (Bf), EhEELH 7Y,
NASICONZY, AEAZIX =FEEtLRLTEELE
WHAE, FREIFLSKE. 0. $5ERF BILLTO
BERMBNAEBE FESERES, BRF
fRinE. REMHENEE; ABAELLZ0B
BRETESERS, REMYE, 23 Z
33E; NASICONZEHRILATPHIEE (L ZE O S,
REMLY, BEEFBRSFEMRK. LiPONEABE
BRES B EREMMNRIILSRE M.
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¢ BEVESHMER, AREYEMRK (AnEAs. BEAMEEERE) MiELY (40 LiC104, LiAsFe. LiPF6SF) tpk. BEVMEBESHEBRINEE

mmﬁiﬂﬁmu&TMIﬁm,IME%&%&&I&EE#MTmOMW%AMQMAEET%¥$§$ﬁ,R%m*ﬂv%mmi
EMIMZE60'CLLE A AHAZI1074S /om. ESERAYNMAR L EPEETHFEREAMNNAE ERIESHBE SEMMETM. 5

¢ SHEHM/LMEZSEMEREL, REVEEMIMtY. FERSHESFNS, EREZRERTHESRER, NMiteEsiE, XLESH
THNRAZE] T IRARIPRE

73R A AR R 1 sE X EE ESREYERRARESE

Solubility of  _,_ pypp_pFp

i ) K. Shinohara, I. M. Ward, Y. Z. Meng )
Li salts »— PVDF J. Polym. Sci. Polym. Pelysin, J. Appl. Polym. Sci.,
PAN Lett. Ed., Macromoleai® 1984, 25, 16001602 D. F. Shriver, 2010, 115, 2718-2722. W. D. Zhou.
~v—Polycarbonate 1984, 22, 659-663. |05 \" 2"9:);‘_’2‘;" . 4 Chem. Mater., Adv. Mater,
PEO » 17, = \ 1998, 10, 2307-2308 2019, 31, 1805574
I |
. : B(Z -B)RER
Interfacial Mechan{cal REAE EEANE - RRMUZENH BRI A
compatibility .~ properties 5 (PS) (PPL) (PPEGMA) (PVC) (PPC) >
RAAZIE Bz-—mT_mm RN R_#0F p-URremE BEREASRE RIRE
(PEO) (PE-2,4) (PPN) 5% U S5 5k il PTMC (PECA) (POE)
1 (PDOL, PTHF) l l
l | D. F. Shriver, M. J. Smith, W. D. Zhou
P. V. Wright, \ 4 J. Am. Chem. Soc., Solid State lonics, Adv. Energy Mater.,
Polymer, —\1 o\ abe, 1984 106, 6854-6855 2001, 140,345-351 | 2020, 10, 2002416
1A Macromolecules, 'l( M. Ahbraham. ACS Appl. Mater.
- . - 1984, 17, 2902-2908 Electrochim. Acta, Interfaces,
Thermal stability Electrochemical stability 1991, 36, 773-782 2015, 7, 4720-4727
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¢ MUHMESRBERMGIEEERET ZMER, NBIEERERE &
BAOMIEFEBMESHMEREITHRP. S81, LREEMETRAS
X— R RAR L = R B 3

TRER. RIES. ERIEIRET, ATHEMRRRE.,
IREEE A UHIRTZ, R, SHESHERSINEASSH

:IIID iy
o OF

WAL R i BT 9 2R B K %ot oy 1 R

R ik HF KM E BEX "B Eo
Li-p-sB LPS Li,PS, LiPS. LiP,S,  107s/em bl S LT ik
= LigPSgX % E 8 &
mgyroditel  LPSCULPSI | PR LSOl LRSI 102100 ik T (aav) SwkTeE
LGPS Li,MP,S, 7 BETFOTERE. Bl EERTHME.
kRERR (M=Gesnsia)  LheCePaSu W0's/em  LEORGY) RERE
LGPS LigM ML, . RILLEORE(E V). 7S EETE.
Thio-LISICONE  ( 51coN) (MPSAI Szn Zé ; Liz 25620.25P0 755 10S/em RS RS
n,Ga

WAL & 75 AT EE

=R ik Li;S/P,S:/GeS, 2l (=5r =k EREZES FEmMS

AR Li;S/P,Ss/GeS, Bi% n# i &8 S R
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Intertacial issues at cathode

® insufficlent lonic and
electronic percalation

® Low utilization of
cathode materials | 4

o
i

e P

® Elemmental interdiffusi

® Imerfacial [electro
Jehemical parasiti
reactions

“‘“

¥V . ‘-‘ B
w

® Space charge sffect 4, .
[Erectro-ichemical interfacial reactions A S 209
£ e
] [
@ Volume change of CAMs ﬁ"' Crack
leading 1o contact 1033 , Al *A w ,’ ’

® Chemo-mechan
coupling induced cracks

‘,‘;5
1% b

A

ab = pbee
ﬁbil_u

R, IIHIFE RN IS B R TE; ¢

=

H{

&

active matei
ive additives

Sulfide solid electrolyte
i B uion

Sulfide solid electrolytes (SEs)

1 metal anodes

R ith (57 =

AL ER, EIARSEIIAMARR WAL .
HERENBER/ESERRA OSSR SHELESERBAXE. ERFAANNLRREENEEFSNETS, ®iF
FIS L AR (B MBEIS RN RITHIF R, MU TASHNETESE, EUFED. Li+LED), RS EREHIBRB A EFF A
Z R IEARFIEE B RVEI R R , B A T .

¢ BUPESEMRISNHIESENRK. SESHAE. TRUAEHNEUFRENS. UANESHREG

SEEMEEERM PO ZNA. FHit,

H)J‘i! | boundan

},J ko ':’.:::, cgowtn EARHHEHR
PN f ; ‘{'@ .De'"imct;‘:ds:hun > FReE
Rl : = > LEMEtE

\
rials (CAM) )

particles

> BFAERMEENL
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