20247230010 A1 | IV 00 000 00100 RO 0 O

o
=

(12) FIRL RSV IR A AT IR FR

9) TH A=A H
ST

@3) [Elprasam H
2024 £ 11 A 14 H (14.11.2024)

=

—

WIPO I PCT

(10) EFr S
WO 2024/230010 A1

B Epr A5
HOIM 10/0565 (2010.01) HOIM 10/0525 (2010.01)

C08G 65/16 (2006.01)  HOIM 10/42 (2006.01)
C08G 65/08 (2006.01)  CO8G 65/22 (2006.01)
C08G 64/30 (2006.01)

Q1) EHfrHiEE: PCT/CN2023/114795

(22) EFFHEH: 2023 4F 8 H 24 H (24.08.2023)

(25) HIFIES: i

(26) /Z-}?E:LIII g I:I:] y

(30) {E5EAL:

202310519392.1  20234E5 H10H (10.05.2023) CN

(71 HE A Yk % (SHENZHEN UNIVERSITY) [CN/
CNI; T AR E I L X G E i
KiE3688%5, Guangdong 518000 (CN),

(72) JHA N : FH 8 (TIAN, Lei); P R A RN EE L
[X B2 345 {73 B4 18 3 3688 5, Guangdong 518000
(CN). B 7). (MU, Kexiny; 1 & & &I T
Fa L X EE i 147 18 B I K 18 3688 %, Guangdong

BRI T EE L X B i 18 F v OK 1E 3688 5,
Guangdong 518000 (CN), 15 ¥ (XU, Jian); FH[E]
IRAAEINTE A Ll X BT 18 [ 18 K 3688 %5,
Guangdong 518000 (CN), X< # (LIU, Huichao);
HRE T AR A I T RS L X T 1E R R
1H3688%5, Guangdong 518000 (CN), T{E37.(Yu,
Jiali); FPE R R EE L X B A
KiE36885, Guangdong 518000 (CN),

09 REA: R U m 4 8 -8 IR = AR
¥ Z 45 [T (CENFO INTELLECTUAL PROPERTY
AGENCY); W [E ™ 7 & AR YI iy w1l DX 75 O £
TE AN FE A XA B 1D B 3 5 AR L g oK
[E201, Guangdong 518052 (CN),

81) B EEER B AR, ok —Fr R EERER
RF: AE, AG, AL, AM, AQ, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CV, CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IQ,
IR, IS, IT, JM, JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ,
LA, LC, LK, LR, LS, LU, LY, MA, MD, MG, MK, MN,

518000 (CN)., 4k 48 (ZHU, Caizhen); F [E | 7R MU, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,

PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,

(54) Title: CROSS-LINKED POLYMER SOLID ELECTROLYTE, AND PREPARATION METHOD THEREFOR AND USE
THEREOF

(54) KU AR Sl S H AR I R L) 2 T R TR

S10 Dissolve a lithium salt into an organic solvent to obtain a
liquid electrolyte solution

S20 Add a cyclic ether monomer, an initiator and a cross-
linking agent to the liquid electrolyte solution, and stir the
mixture until uniform to obtain a quasi-solid electrolyte
precursor liquid

S30 Leave the quasi-solid electrolyte precursor liquid to stand
to obtain a cross-linked polymer solid electrolyte

(57) Abstract: The present application belongs to the technical field of new energy materials. Disclosed are a cross-linked polymer solid
clectrolyte, and a preparation method therefor and the use thereof. The preparation method for the cross-linked polymer solid electrolyte
comprises: dissolving a lithium salt into an organic solvent to obtain a liquid electrolyte solution; adding a cyclic ether monomer, an
initiator and a cross-linking agent to the liquid electrolyte solution, and uniformly stirring the mixture to obtain a quasi-solid electrolyte
precursor;, and leaving the quasi-solid electrolyte precursor liquid to stand so as to obtain a cross-linked polymer solid electrolyte.

(57) i AR HAGF AT T — M2 B & Y [ A R T K 2 ) & 7 R A, J8 TR RR TR MR
AR Py iR 22 006 B 15 W [ 25 B TR ) & 5 A R ER IR T A LR T, 15 B RS R
T RPN EE S B fR 51 T A0 B2 IR BN ON T R RS LR TR TR, S AR, A5 B O ] A AR T A
PR BRE PR HEE SRR ST AR, SRR S MBS R



WO 2024/230010 AT |17 100000000020

SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, Uz, VC, VN, WS, ZA, ZM, ZW,

B T EER A ATEH, BRI —MATTRALIHIX

R ARIPO (BW, CV, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SC, SD, SL, ST, SZ, TZ, UG, ZM, ZW), ¥l
(AM, AZ, BY, KG, KZ, RU, TI, TM), BXill (AL, AT, BE,
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR,
HU, IE, IS, IT, LT, LU, LV, MC, ME, MK, MT, NL, NO,
PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN,
TD, TG).

AER LA
—  ERe R IRE GRAE215:0)).



WO 2024/230010 PCT/CN2023/114795

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

AR E)

RN 2SR P S H g o M L) 25 7 A
ARFEEORF2023F5 FJ10HARAZHEL R R, T 50202310519392.1 &
LN AT S IE S AR T B & T TE AR T R E R R B R
R, HAeHNAET 5 A& RER,
BRI

AN MO RBIEM RHRR SIS, T B — P BRI A I A LA D S LA
&R H o

AT, BRI TS BreRIRRENAZE . KGR AUR N T2
o RN TR I IR IIGS RS, BAAR e alag, JTHEE
Rl S, EIREREERT, PRSI, S5 R e e
s L, AN GBRIE SR T A U IS LR BT B

A E S AP R, B TRV, SRR T i S 200
MWAEEEN I, BT, SOk AI s, A KRB I NAEREL, S5
IR I, TEIMRE ERR 22

AR AENH T B AR BT R, JTEARERIN AN R A
Ko
KR HARLA
BRI

AR AR B TR TR A — b SR W 25l A e LA VA AT
BT AR LRIE S FE AR IR TR, BT AL SR R R Al
SN IIES

R R E R, ARFRERA DR G E S R R T, Bk
IR A B A P RS 1Rl 48 7 T AR DA T 2D R

KRR T AR, SRS R



WO 2024/230010 PCT/CN2023/114795

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

P ERBE S 5 A FIARSSIR A AR RS AR D i P 2 3850, 15 BIHE ]
EOS N AL ICENTIE

A T AR [ S FUR ST R AR, 13 B A RS S W S FL A

AR, RrdPRER RS T (=G ) MR (LITEST) | AUGRAsT)
W (LiESD) o BUPER (Lil) . —HERAIEREE (LiBOB) FlI SRR
(LiAsF6 ) Hl—FhakZ b, Hrh, FrffREh ik E =D }0.1 mol/LH AL 10
mol/L,

A, FrR AR RS O R W& (DME) . &K ( THE)

+ NON-HE B (DME) | I8, N—FHSLIE RS B fl4— FHSE -1, 35008
SR —Fhak 2 R

R, PRI RS 13- 53R (DOL) | RO ik
(NHD) . #ARBELCHEE (FEC) FIBRERL CKEHE (VC) FRf—Fhek 2 Fh.
R, ARSI EsE: SNEBHREE (LiPF6) . #ULPH(SnF4). =3
HBEIREE (Mg(OTH2) 1A IR | 1 5 Hii Al — e FH R
(AOTH3 ) WMk, Hih, Pk s LFINRE /D R0.1 mol/LH A
&5 mol/L

R, 22D A R PURE AR K ik . RO R ek HhmE . Y
— 457K H IRk S P AR A S A — R R P — K ik P ) — ek 2 4,
Hp, Frd BRI &2 b 1 wes B30 we%.

R, P IR ) 55 P R B 2R BRI AR B D9 1:10 21001

PR3, P IR (] S A D T A AR e R B 2 /D D15 cC H AN T 60 °C,
B E A A0 40,5 h HASHEE 72 h

B R Bt —FI- R S B SRS, Tk A2 B ER & S g it -
RAZ IR BB B ) 5 SR o il 2 VA A

AR BRI B R S B SR AR TR, P R A R SR S W] S FL Ao
L F ARSI S S R R 2 VAT, IR AR S S HL Ao
T 5 P 4 L A FR A R o



WO 2024/230010 PCT/CN2023/114795

(00201 AREHELT T RS ER GBI A AR T b HL & s AR A, R R A
BT AL, SRS R PEATREABESS AR, 5AFANSBF I
BB PR A, IS 2 RS S H AR AT AR SEIfERE g
NI PR T ST P P S A PSR i ST s St R I e KNSR A T
THERISIRR GBS ACHET, SUT R INCEIAEEE 3 ot
ITIRAPERSR G TR MER W, 1 NI AZIDG T I 2R S A S 04
B, P ERAIERGYAIIOU BRI = e A4, BE0R 1 454
Tt JFHEE 2 uiEm T ES R TIRieEtE, Bk r R EEp s
W, MRS TESERIETRSR, REEIEARE FRER,. K&
FE R E e B SR G R izl e Sk L Zm e, nIA A
ARRSHRERAT L2, mlcwmimgsN, Barifis; B
BB DERE, IR SR BT EhE, TR B SR AR B L,
%2050 2[RI PRV A B B T FR AR R DT, B S i T RE B

TRAS PRI TR, , GBS A o 5 FL s P AR PRy AT O SR T
fu, TETHRLIBR L A ERIEIARE TE

B 1 A
[0021] AR IESEEBITT 505 MR ISR S A FL T ) 2 5 A &
E3F

[0022] 2D ZR R 5 5 oA L AR 22 e AU 5

[0023]  E3ARHIE S el B HL SR SR e A AL

[0024] B4 AR S a2 B B SR 51RO A AL

[0025]  E5 AT S e I3 I - HL SR SR e A A AL

[0026]  [El6Z AR 7 5 o1 AT L A9 i) & B e e PR RE I kA
(00271 EI7 AR R S 912 80nS L A9 i) & B e e e PR RE I k4]
[0028] ISR 75 5 o] 3 A0S L 491 i) & PR s e e PR RE I it 4
[0029] B9 AR R 15 S a8 P ) 25 F B O TR EA PR RE U X 5

[0030] B0y 15 S s (2 e i) & i it RO P EATE RE T 5

[0031] B AR 15 S 3 e il o i it RO PR EAPE RE I AU 5



WO 2024/230010 PCT/CN2023/114795

[0032] B2 A F S S5 1 P o) 8 Fi b 0 i P e A P R

[0033] B3 AAHEN LB AR S TR A 2R

[0034]  EI14ARHNE A P FR R IT RS A 2R IR

[0035]  BENSYARHIESLE2 H BE DA A 2R 5

[0036]  E16 A BTG S I3 B DA A 2R 5

[0037]  EN7ACHIE ST -3 Ze e AR L

[0038]  [EI18AHIE S 1 1 58 54 i 45 S5 A 7 A 5

[0039] &1 AHIE SR 200 58 54 i 45 S Ak 7 A 5

[0040] B0 AXHIE S5 (1) 58 E ¥ W 4 S5 ) 7 A

[0041]  AHEERMSIL. DRk S A B g & o, S MR
A A e it 52

[0042] Dy BEAFRTESIEGIRT E . BRI SRR IS, P IEPRON A< A 15 St
HIRRTT A TIEAE . e R . ST AT TR AR, ML
SRR B B A T, I B R R AR ) R, BRI IA
T T SR ) ™

[0043] 538N, SCHRHI “FI/EC S, BRI, DL “AR sk
B” WP, UFEATIE., BB E. SAFBRIKE TSR, o, A5
ZIRMIBAR T ST DR E 25, (R0 ARSI B R R ARSI
Behth, YBORTT NG H B B P s 0T ST RS A X MR T 561
AL, WATEARREERRITERE 2 N BT ARRNEHR b, A
SUFAEERARN BAESA TR OIS ZhaTiR ARSI AT b o], #P
BT AHE R ITEE

[0044]  PEEST-HLMBN T ANIAEIE T 77 A, BT . sy ZERL &
FEh T HRE, (HELR 2 e IS AT s, (AN BT kS
L et BRI . HL R L it 2 (0 LR, A LRk 2Rk
FANER S AR AR, B I IR B OR 4791 S S R B - FE M A %
R, AERZIBASANHRRERT, RERIERE RRARE N FE LN
AV DR NAT, 2 HETEE &) 2 R R 2 —.



WO 2024/230010 PCT/CN2023/114795

[0045]

[0046]

[0047]

[0048]
[0049]
[0050]

AVUEHI S IR —ClE. BRIRCHTE . Bxlie —HIlE . R CRESF. 1H5E
X—RIAVIER TSGR B, FEERRNZ S RN AR
BN, 00T R R RS B A S B, SEERETR  EA L AR
BEAR, i KR ROA UG 2R B A U S H i F it N R 2 R AR S, AT
W5 IRRE K, SR EH R

NPT L RE B, [RIR AR LA R AR ) e XU, A SRR [
AR TUT B RAS R . EFE AR AR R TTBoR, B
HLGRAK (Z90910-7S em—1) , difodE R T AL i S 2RI E ], M
b, PUARART IS S, P KRB IINEEA, SRR PR,
IETEREZ

BT, AR R ISR S S AR o M LRI T AN, s
PRELIE R T AN, 1SRRI SR IR S R, SR R ANAZ
IONFT RS LR e 2 505] s SR IS R I TR AT AR &
OV &Y, BRI N — P TR I IR Sy —4E MR R &
W, AT 2 R ] S A D AT I s v e L P s ] S A B A X Ao
CEAFEE S AT AARIROR T B ], 19 21 ER S B S ot s il 7 L
2R, TR I RS ESUEE T2, MR sst N, Baral
PR s WD A, IR SRR B, IR e e AL
I BT, JFBE &4 2 MR PR A B R 1 sk,
(] 75 FEL AR DT AU (U L AR — PR TR RS s, (0 S P A o 5 P, vt ARG
PRI R AR A e, SR THAL I 2 2 AR A ARUE 1

AFE S o6 — 7 R — A B R S W S R Rl 2 5k, Fnddil &
JTEAAELL MR

ARRS10, K ER AR TAVEA, 152N U

KRN A AR B THEE B2 B A AR, DATT 2R L
E—rATE T, BT GRS (U e ) R EE (LITFSI) |
W RESE (LiFSD) | AL #E (Lin) . FRRHlRRSE (LiBOB ) Ml N



WO 2024/230010 PCT/CN2023/114795

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]
[0058]

[0059]

[0060]

[0061]

MePE (LiAsF o) FRg—FhekZmh, B, Frd$ER k2D 050.1 mol/LH A
110 mol/Lo

PIVERY, ERH T HAb S A, FTDAEN B SeE EmER, R R okt
R BRI S mEL, R, HER B IR,
17— AT T A, Fr A A ALE A AR LR —HEE (DME) | &
e (THE) . N,N-FEHIBE (DMF) | 12— "FERAL (DMP) | F
IR N—HEE L A4 — -1, 3-SR i —Fhek 2 F,

AlEH, FraPAFIGEE. £ Wik (DME) M12—-— HAE R
(DMP ) HRffJ—Fhek 20,

ARRS20, KEERBRS AR 5 R FIRIR ISR IIN T IS HL A Fp i 1 22 1
5], A B A 2 F AT I AR A

KRB ISR SR AN I NS HL R Fp i P = 1 5], A3 2,
PR ITHT AR AL o

TE— AT U, IR BB S SR B RR . 1,3 53R (DOL) . BL
B H@k (NHD) | SRBRIR CJETE (FEC) FIBRIL CJFRE (VC) Hfy—Fh
eI

R, AR RS 13- 5KER (DOL)

1T — AT /T A, FriR SR dE: NEBHR e (LiPF,) . #5
(SnF o). —F HIEIREE (Me(OTH o) « 1A HICHER 1 5 e in—
AR (AOTD 5) H—FEkZ M, Hr, FriksZHIrRE /001
mol/LH A5 mol/L,

R, ARSI EsE: SNEBHREE (LiPF,) o

X — AT T N, B IR S BT 0 SR DA /K bisE . RO R —
U7 KEHRE . Y —Z /K H b S A N L (5 A S e AN — 52 FH R N b — 7K H ek
f—Fhl 2 fh, Hr, FrdseBimngsa 20001 wes AT 30 wedb,
Rl P22 A R UREAR K k. R T RE /K Hhmb Ay
— 4 KE B SN AR R



WO 2024/230010 PCT/CN2023/114795

[0062]

[0063]

[0064]

[0065]

[0066]
[0067]

[0068]
[0069]

[0070]

[0071]

ARSI, A2 AT LA AL, T TR B 2S B R FR T Ik
—ANEAEA, SRR TGO A B — A BRI =4 2 K
P2

X — AT T A, A A AT ) 55 P R B 28 BRI 9110 2
10:1,

AlEHl, R G AR S BT R B2 B R AR AR 155501

R, P A AT ) 5 P R B 2 BRI AR L D 1228201

AR, R G AT LA S PR B 28 B R AR RREE a1,

TEARS I, DAENRRZE B AR e g e A S AR A e, 1 5 &R I
TSP A TR PR R &, WP 1M R &%, s 225G
NP EIFERIE R SO = 4EM R R &, S 1 a5 feuEtt, JFA.
AR RESR 24052 5 1 B S R AR ARE TE, BN 1 R S 4 s
JE, dhmie U ESHERE RS, xR eEReR, R
T FHAUM i RS T [ A 2R S W LA o

ABES30, HRE TR AER AR RTRUAY, SRR R S A R

i R R [ S L AR DT AT AR, [ A PR T AT A A0 T e ], ARG RS IR
Rebl SRR

PE— AT U, i o 5 AR D T X AR R B 22 /D D15 CCHA

60 °C, FEMRZEDH05 hHAREET2 he

AR B, RIS T AN, SRS ARG YRR S
R, SR FIAAZ GNP R R AS R Fh e 2 2505), Ao t5 2 A

Dl T iYW ey PN RE N AN I L S 01 e ST i T
BTEEE, FFEMNPEDT. m RS RN E e B S AR,
SRR I SEIARE S ARG TR T EREE A I TE RV E R &, 1 58T
(VI — PR LM R T RZ I Oy — 2 SR 5, B [ 45 fauE i, IF
HAZBF R -2 = 1 B S HL AR PARE TE, BN 1 RSB 4l
e, dEffe s UESHERNE TR, R FAREAaE TR K
SLEHUR SR E PER S R S i) &k L 20 s, R L



WO 2024/230010 PCT/CN2023/114795

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]
[0082]

ARBSHEIA T2, AFMmEERN, Baml st B
B DE S, dEI IR S st BIE A, TR SR F SR,
#2057 2 R PRI P DB R T R, BB S LB R g 1%
TS FLBRI AT A AR, o S R g 5 L T LR DR R G ) S T
i, $EFHA M A AN AR E PE

A58 07 SR B ER S  AS U DT,  Fr iR RS R S WA
L3} 3D etEunY N \AREN HIEGE

K Eha R T AAUE A, 120 U

P ERBE S 5 A FIARSSIR A AR RS AR D i P 2 3850, 15 BIHE ]
AR TR TR AR 5

A T AR [ S FUR ST R AR, 13 B A RS S W S FL A

AlEH, FrREREhudE . (UG ) AR OB GRARTEE) [ EE . AL
PR CRTRANER PR S AR E R Ak 2 AR, B, BRIk E R D
50.1 mol/LH AL 10 mol/Ls

R, AR AAUE BRSO RE R DUZRIE . NN
fz. 1 2= HSEHENLE (DMP) | R, N-HIELIEIS el A4 - I —1,3- 5
XA —RhEk 200,

R, PRI RS 13- KA, RO TR W, #AIRRC
MR AR C e g — ek 2 M,

e, FriRslAFIERE: SNEBREE. HiY . —EPREE. 1RO
SRR . 3% G = PR ) — ek 2 M, Horh, AnR 51 &SIk
JEZE/D40.1 mol/L HAE LS mol/L.

R, 22D A R PURE AR K ik . RO R ek HhmE . Y
— 457K H IRk S P AR A S A — R R P — K ik P ) — ek 2 4,
Hrp, Pz & &2 0 1 wes HANE 30 we%.

R, P IR ) 55 P R B 2R BRI AR B D9 1:10 21001

PR3, P IR (] S A D T A AR e R B 2 /D D15 cC H AN T 60 °C,
ERE AP 0.5 hHAET72 h,



WO 2024/230010 PCT/CN2023/114795
[0083]  AXFRIESL M6 = TR RSB R SEAS AR N H, Frid e kR &

[0084]
[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

Wyl S DU S e S AL i R R s Hodh, B R AR SR S S HL Ao
Gkl \sRPRIEIEGE

K Eha R T AAUE A, 120 U

P ERBE S 5 A FIARSSIR A AR RS AR D i P 2 3850, 15 BIHE ]
EOS N AL ICENTIE

A T AR [ S FUR ST R AR, 13 B A RS S W S FL A

AlEH, FrREREhudE . (UG ) AR OB GRARTEE) [ EE . AL
PR CRTRANER PR S AR E R Ak 2 AR, B, BRIk E R D
0.1 mol/LH AL 10 mol/L,

Ak, BT ARG 4R FRE. PUSmE . NN
iz, FHIR . N— RIS BEi A4 — PR -1, 3— S BR R h i — ik 2 A
A, BT IARRZE RS, 13- OA, BO T HRL, SRR
MR AR C e g — ek 2 M,

FIEHE, FriADIE s SNEBIRE. B . SHETERE. 1A
SRR . 3% G = PR ) — ek 2 M, Horh, AnR 51 &SIk
EE

R, 22D A R PURE AR K ik . RO R ek HhmE . Y
— 457K H IRk S P AR A S A — R R P — K ik P ) — ek 2 4,
Hp, Frd BRI &2 b 1 wes B30 we%.

R, P IR ) 55 P R B 2R BRI AR B D9 1:10 21001

PR3, P IR (] S A D T A AR e R B 2 /D D15 cC H AN T 60 °C,
B E A A0 40,5 h HASHEE 72 h

IG5 20 T AR ERETE IS AR SRR R, LSRR
TH S A2 1k 58 A 2 285 H AR o M LA 5 AR PR g E B 1 R 2 AR
PA s 2 s e R AN iR BT 5.

SR

/D01 mol/LH AL S mol/L,



10
WO 2024/230010 PCT/CN2023/114795

[0096]  ¥1 mol/LAY . ( =g FIRIE ) WIEHAM T FE —H it (DME) H, 132
NN S

[0097]  KESEDMEEFAEL Y1189, 3—"5FU&38 (DOL) | 2 mol/Ly NI
(LiPF6 ) A5 we.96fR 2= S U RE 47K H Bk 3 R IS HUR R, Pire 205
o 20 R ] S H SR B R AR 5

[0098] 7125 °C M f B HEE S AR TR0 h, 15215 S WE A F AR

[0099]  SJiEfd12

[0100]  BERSIFEGNARR, AFEZAET: Fril RIS 5 O i 4K H i
ik

[0101]  SZHEf913

[0102]  BESIHEGNARRE, AFEZAET: FriINRAPERY1,2-Z AL
(DMP) , FTIINBIAZER A Y =4 /K HIMER S e N 5 b

[0103]  AFEBAAI

[0104]  BZEESLHGIAER, AT ARIRIEZEG,

[0105] 2B/, Jy TEUEARRESEGIIEETE, & SBapIAD b T 2
PEREMIA

[0106] 1. B ASFRSHEIIIN.

[0107) RIS R TURAE P AEIN T 2 0], R CR203241 A, F ]
B RAEHLCHIT60e 8 TAFRDN RG] “BN | HUAR DT | AW FaB b T b7
PEELINEL, B, AMBUEE 50w m, RIS mv, HUERTEEIN10-10 *Hz,

g5 R URRFNFR TR
[0108] 1
[0109] — . . =
Bl ed] Eﬂ:ﬁﬂ BFHESE1078 - om-1
CmEfRlL | 192 1.15
| Zhkfiz | 251 0.88
SCRRAIS | 2.1 1.04
Al | 600 0.37




11

WO 2024/230010 PCT/CN2023/114795

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

FRHEE2 R 2 R AT DA S A FR R DT rT A, A PR S fhi 1 —3 BT il %
R SRS 2 Q A, AR NURS B FRS 34111 x10 7
S - em T4, MBI S I ES R, BT RERRE T—A
Hoadh, BARSNETRSE,

2, B THSREREXRAN:

SAF S 11 — 3 HR i) 2 B L AR R AE PR ANBE M 2 TR, IF R CR 20324112
Fthrh, i B RACE CHIT60e b2 T VRS ZHAEN R | FLARTT 1B F
M TR AT, Hoh, AABUR 50 wm, RGNS mv, S
H10—10 *Hz, SR E25-80°C, 45 FUNE3—5Fr 7R,

FRAEEI3-5 A TR, S -3l & (22 B SE A LS U B B T L o
KGR TR g R, SiRE 2 RIS C R, T HB R E
I (80°C) NRAIRFREN BT RS,

3. Jril o PRE b R E R I -

HUMBAO LS . RS patil 1 —3 ST LU I A B S U, 43 RIS . B
P, PAGE. FREL ArEAR . R, PG R S ARSI T 4 R PR
it s ZHRCfR U E TSR, R R T 24h DU DR AT A B 2 [ 254 5
B E ST R T CRE R MR, MREE R aEle—sfir, (a) FPEFR0—-800 h
HREZAIZ, (b) 2 (a) H1795-800 hAJRHBIHORIAL.

RIEEl6—8FI R, fE1 mA/em *HPAEE N, SRR —3H7 & i LA PREL
REMEAEARARM L F A N T eI, AEJBEAE800 him, FAHIRAIRIBSFRR, 3
PLHEAEFTRE B TR S AT, Bk, ASFRs il 2 A IE 3R 5 Tl A FL
fBUS T FE R, ORISR IR R IARUE MERE . TN BB 1 T 24 ) [ 5
SERREL M, AR, 7E800 A R]420 mV /Ay, BRI B 2= 7
AL AR A S B S PO L ) ]

4 P lES A TR PR R I

TEAR e R0 4gBEIREETE . 0.05gFHUIR L. 0.05¢ R IRBOIMIINEI.5 mLIY
N-FREIEERR (NMP ) H, fEHR MRS HHE24 hE B 20K A



12

WO 2024/230010 PCT/CN2023/114795

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

I, AE80 °C MEZ T24 ho KA E R 14 mmWE -, TSPV DR
MUEEN2.0mg « cm %

FUBIZE R RS ptol 1 — 3Pl e S L DT, o Rl . B B
o B, PRI, ATANGAOR . BERREKEE. EAR. (EARSRRINUT A, 4
FEHHTH GRS, WIS B A 24h AR R AT I AR TR O AT SR
PR | BOWESHMS | L (LEP | SPE | Li) M, S ESEREHTICHER
PEREIRA, MASE SR anEo-11/7R,

FEICHERT, SMEo-11, SREHI1-3 & PR S S HU DT b
AN RIMEENMERE, U538 7300/ A, A&7 A 144.4 mAh/g, 144.9 mAh/g
F1140.4 mAh/g; HUA FRE TS R3S IR S L i o AL b TR EMRUE PRI
HAE S,

S NiiilE- = RGAINE=1 =B i GERITER

8 RS ST 1511 A R 28 W] A L DT 1l #6 ULEP | SPE | LifL A T8
BRI, 4 RS EE12; KRR A, T 5 r S A A i s
HICREFE MWEE B, BAaRkegkaE, AEAEREN165 mA/
g (FEit170 mAh/g)

6. PEF TR

AT ST = 3N EL A1 R ) 5 1 22 B SR S LS FL R DT E A T PR s R
B, MRS R E13-1607R. SHE13, WILEIEE FEREch0.34; 5
MR, BN IR ECh0.81; SMELS, SRR TR
0.55; Z 16, SEBBIPEE T8 400.88; Kk, ARSI & AR
EYE SRR ARSI RIER, SEfnmc B b TR R, AR T
PRI

7. BLAFERE R FA

KIS IR 2k (LSV) X8t —3rh il 5 AU A2 B SR A il 45 i ot
AR R E R I, MRREE R B 7. ARIBEIL 7N TR, S
IR AE S 5.2 V, SEEBI2R A FAE B F2N5.2 Vv, SEREGI3HLY



13

WO 2024/230010 PCT/CN2023/114795

[0127]

[0128]

[0129]

FRAEE 5.3 Vs A, AHERT e A I EE A Wl A L D B A T v e
R E T

TEARFRTEH, SCREIALIPE 5 1E ], 2= DU RS K ik oy 22 7] 5 22 ik
Huly, BN IPIRREEITE R TR EGYME . SHIE18, YLIPF N INE
DOLH, LiPF #3533 A PR TLa A, (EDy— R S iR A58 & (1 5%
BESIA,  EaR o i I E AR IR NIRRT SR A e e s b
BREEGIERE &Y, REHANETHH (PFOH) ~, BONHEFREH
FHETEVEY IR, 5 R DOLIT IRy SIS PEY RN BEfiDOLS -4k &dd N B
TR, SR AWK YRR K AR (A2 ) EdTER, B4
PINEEITENER RPN DOLEHE B — A 454, JRf /e i 2 ARk
—MNE R =AY TS, DU S S [ A FU D £ 1)
VM RS E 1 Had i 2 A PR 4K b v Rk g ) RIS 1, (H 2
PLHEAER RBOS AR T, BRTREWHtEas), #mlEeiEz o
[t A U TR I BAT = B HL R AR S HUR A R
SHEFR2LALIPE A5 1R, BB 4K H B S S22 L,

WA REPAR S EIITE N T REGWNE . ZHE19, KLPF JNINEDOL
W, LiPF o500 /5 i AL BN TS, (Eh—Fhomis TR AR Gt ot
SUER, s fgr=m A = PR T dhfi A oS08
IKEESTER S, RIEHEA e 75 H * (PF.OH) ~, WA T REH0)
SRTEVERIRR, JESIRDOLITEARC N AL YA EMDOLS - 4kSdm N B 1
X, EREMRHER: RO TR A H IR (22557 B IR, 2
PINEE AR R AN DOLEEE I — A A 454, R e i 2 ARk
—MNE R =AY TS, DU S S [ A FU D £ 1)
VEFIE BB EMEUE E ;. T HAB 58 Ol — /K H bk rh b g g R 1, R
SHHARSINRBIE R, AN TREaWitboas), ki s
Yyl SR SR B A m B R R ARSI

SEBEIBVALIPE 951k, Y~ /K H AR SR P g A2 I 5 A e O
WG IRR GG T REMML . SHE20, HLIPF JRIIEDOL



14

WO 2024/230010 PCT/CN2023/114795

[0130]

W, LiPF o500 5 A AL BN TS, (Eh—Fhomis TR AR G ot
SUEF, sy g R A =00 MR- T i AR e D&
KB E &Y, REEANE THH Y (PF,0H) ~, MAMHETRAWY)
SETEVERIRR, JESIRDOLITEAR N TS M JEMIDOLS F4kSHE N\ 1
X, BEREWEAER; MY -Za KRN (AZBT) Wd TER, fEESA
DU R RN 6N DOLEHE R — a5, Jhfclicn s 2 MEEE R —1E
R ZHEAA AR LS, DT 28 A8 T 58 A Wl A L o B 04 1 WP
JETEIMAENE; s Y —4e/K H bk = i si-o-Sid R i, 2
PLHEAER RBOS AR T, BRTREWHtEas), #mlEeiEz o
[t A U TR I BAT = B HL R AR S HUR A R

PA Ay AR B AR Sty , AR A FR B ) AT H, 0T AR4is
MOBRA FOR, ASHIE P DA & R SO L, NAEAHE A5 AR 2
W, FTPEREATBN. SERE . S, BN AR g i & R R e



WO 2024/230010

BCRIZER 1]

BCRIZEK 2]

BCRIZEK 3]

BCRIZER 4]

BCRIZEK 5]

[BCFIZEK 6]

15
PCT/CN2023/114795

BUOREER A
— MR S ELSHRI R S Tk, B, Pkl 5k
PA PR
K Eha B T AAUE A, 120 U
FEERRE SR 5 | ACTAIARAZ I SN AR IS FE Ay h B P 2 34
5], A B A 2 F AT I AR A
B B TR LS LR TR AR, 1521 AR Il L o
QSRR I R A IR R S IELS R Bl 2 07 ik, Foh, B
APREREIAE . (S RGO REER . GRS MR
PR CRTRANER PO S AR E R ) Ak A, B, PR eRER
[k EEZE /D 0.1 mol/L HANEE 10 mol/L,
QSRR I R A IR R S IELS R Bl 2 07 ik, Foh, B
AEVIAFITE: O R FRE, PUZPERE . NON- AL
e, HZE . N-HILIE bR A4 — 3 —1,3— R Ag—FheEk
ZM,
QSRR I R A IR R S IELS R Bl 2 07 ik, Foh, B
IR PR R AR 13- RURER, RO TR HIEE. FIRIKR S
MR AR C e g — ek 2 M,
QSRR I R A IR R S IELS R Bl 2 07 ik, Foh, B
ARSUEFNEFE: NEBHREL., Hh. A PEIREE . 1 HEL
CURERELR I SRR — S R i —Fhek 2 B, Hoh, B
REIEFRHKREZ D 0.1 mol/L HAERS mol/L.
GVSURIEDRA I R A IR R S IS AL ol 25 U7 ik, Foh,
FITIR S EAT . 2 KPRk . SR i 4/ K
Bk Y 47K HEE S A P B 1 ST — o R P — K H
BErR— ek Z A, B, B SRB SE D wes HAE
30 wt.%,



16

WO 2024/230010 PCT/CN2023/114795

[RUMER 7] AR SR TR SRR S B A P bl e T v, Hor, B
BANUET S ik PR AR A AR EE 9 1:10210:10
[RUMEK 8] AR SR TR SRR S B A P bl e T v, Hor, B

M ] S L R T T AR A A % R B /D 15 °)C AR 60 °C,
EEIN TR E D05 hHANEE72 he

N —FISRER GBS AR, Horh, A AR G A R AR T UE
WA EOR -6 (E—Tilrd Ty Al
BRI EER 10] AR BRI A, Hrh, ISR S A,

it OB I AR R — o T BT T S, b R &
A HL AR U ) 25 P S F R R R



PCT/CN2023/114795

e §10

1/8

WO 2024/230010

[ &l 1]

-
o
i

;\\E\\E.v. 4

A
-2

[ &l 2]

A A




2/8

WO 2024/230010

[ & 3]

TIEEC)

94 80 76 60 58 49 36
~6ot T T T T T 7

-6.6.+

2 &
% L
A ;

Luo (S-am’l)

6.9 4

29 Ea=0.088eV N8

2 X

2.8 hA 3.0 3.1 32 3.3 34
1000/T (K

8o W W
"s ,-ﬁ ¥ L] ¥ 1 3 L b

o 5 \
5y

Ege & 1321 o

T T ¥

T (KD

S RN

IR TR T TR R S 1
‘5#7* ¥ L3 - T + -

Ly + >

i
4

g
€]
%

b LS om )

Haps BTV

B : S P PE———— Pre———

FOOWT (K

PCT/CN2023/114795

) 26,
15.09.2023



3/8

WO 2024/230010

PCT/CN2023/114795

i R

X

* . B
§ Iwmdsm™
-

i 3. 3
W 388 T R

NS G

3
BN RIEY]

3 3
T T &

.
T oesk A

1

o < SN
Popamdaw? e

S gy s




4/8

WO 2024/230010 PCT/CN2023/114795

[ & 8]

-
PN

EEE TR A | A . {aJ
t o 208 £ I 8 a0 e P
SRR

IR

T oaab o

Tt e

EERE o

v d T 2
A X 4 AN




5/8
WO 2024/230010 PCT/CN2023/114795
[ & 10]
ot d
R
23}

%\\m‘m\m\m\\m
&

N —
Ltk &\\j»*\ AN
iy Ry

e
MNM\WN\&&NW\Q :

16t

PR ERE

¥ ¥ =% e RRe 0
i S $EEY) RatH LY
4 11]
fRA
RGIR
} o

3 ¥ ¥
Rt S 20 R 2

.

AR

Idﬁ -

2'4 ol ol i vizv sasks sl N Fassatia _', . )
§ 2y 48 ESy A 3 RGNS 5D £ N 1




WO 2024/230010

[ =1 13]
7.8

6/8

T4

®
»
”
» L]
W4y %
ol L

8

W\\\.‘\“\\»“

30 46 60 R0 160 120 140 160
b mEn

38 S

248

4046 &l B

SRR N

9

{, = 0.8

e S

2e)

; »

« ¥R
* *
i 2
x* -
& R 9
« G ¥ & 2
¥ »“ ? »
R
LY »
\,\‘o El «
£ *
2 ¥ ®
s ®
> «
P b

s s mwe
SE (R

WWM

patit

480 606 &1

RGO

PCT/CN2023/114795

) 26,
08.10.2023

) 26,
08.10.2023



WO 2024/230010

[ 1&] 15]

H.800878

7/8

e 7 RE 2
#8088 {},\; = 8% 63t
3
» 3§
Q0065 b Sx R !
= 0006054 y :
Bl ; ;
Y ¥ g b b
{ §
§,200062 b §”
O R
000068 b B GRS
M“‘M\\\\\\\\\\\\\w\m
DHU0SE . : ; " (
2 201 S48 BOR

[ 1% 16]
S0

~
e

SEREYS

Rt

|

254
5\‘3 X < A b Y 3 P A
0 W it o B8
B O
[ 15 17]

B0

£1BEHRI

e

AVURON R B A

~ErNH -

R ALE e

SV
\\-‘*“3‘-
:«\\:’S‘# \\N
SRR - ey ¥ L) ¥ ey 3
R g 38 48 4.3 .45 £5 §

PCT/CN2023/114795

) 26,
08.10.2023

) 26,

08.10.2023




8/8
PCT/CN2023/114795

WO 2024/230010

18]

L
—

DOL

19]
S

RS
§

S 3

Resvwesved

-

) 26,
15.09.2023

DOL YRR OHY

<

NN
A

T
\\\




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2023/114795

A. CLASSIFICATION OF SUBJECT MATTER

HO1M10/0565(2010.01)i; C08G65/16(2006.01)i; C08G65/08(2006.01)i; C08G64/30(2006.01)i; HOIM10/0
525(2010.01)i; HOIM10/42(2006.01)i; C08G65/22(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC: HOIM CO08G

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS; CNTXT; CNKI; VEN; USTXT; EPTXT; WOTXT: B2, B, B4, BN, JFEE, 3288, 514, H i, —£U003r,
E . _ " Wi# DOL, NHD, PEGDE, TTE, PEE, solid, electrolyte, polymerizat+, initiat+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

description, paragraphs [0007]-[0083]

description, paragraphs [0006]-[0050]

CHINESE ACADEMY OF SCIENCES) 16 June 2022 (2022-06-16)

PX CN 116259833 A (SHENZHEN UNIVERSITY) 13 June 2023 (2023-06-13) 1-10
description, paragraphs [0005]-[0051], and figures 1-6

X CN 115911574 A (ZHANGITAGANG GUOTAI HUARONG NEW CHEMICAL 1-10
MATERIALS CO., LTD.) 04 April 2023 (2023-04-04)

X CN 115732754 A (NANKAI UNIVERSITY) 03 March 2023 (2023-03-03) 1-10
description, paragraphs [0006]-[0224]
X CN 114614079 A (SHENZHEN INSTITUTE OF ADVANCED TECHNOLOGY, CHINESE 1-10
ACADEMY OF SCIENCES) 10 June 2022 (2022-06-10)
description, paragraphs [0005]-[0049], and figures 1-4
X WO 2022120660 A1 (SHENZHEN INSTITUTE OF ADVANCED TECHNOLOGY, 1-10

Further documents are listed in the continuation of Box C.

See patent family annex.

«p>” document published prior to the international filing date but later than
the priority date claimed

later document published after the international filing date or priority

Special categories of cited documents: >

document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the

to be of particular relevance principle or theory underlying the invention

document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step

filing date when the document is taken alone

document which may throw doubts on priority claim(s) or which is “Y” document of particular relevance; the claimed invention cannot be

cited to establish the publication date of another citation or other considered to involve an inventive step when the document is

special reason (as specified) combined with one or more other such documents, such combination
“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art

means “&” document member of the same patent family

Date of the actual completion of the international search

20 November 2023

Date of mailing of the international search report

24 November 2023

Name and mailing address of the [SA/CN

China National Intellectual Property Administration (ISA/
CN)

China No. 6, Xitucheng Road, Jimenqiao, Haidian District,
Beijing 100088

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2023/114795
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 105789694 A (THE 18TH RESEARCH INSTITUTE OF CHINA ELECTRONICS 1-10
TECHNOLOGY GROUP CORP.) 20 July 2016 (2016-07-20)
entire document

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2023/114795
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 116259833 A 13 June 2023 None

N 115911574 A 04 April2023  Nowe
oN 115732754 A 03March2023  Nome
oN 114614079 A 10Jwne2022  Nome
WO 2022120660 Al 16Juwe2022  None
oN 105789604 A 20Juy20l6  Noe

Form PCT/ISA/210 (patent family annex) (July 2022)



Elbrfe = RS

FElrHES
PCT/CN2023/114795

A FRETE

HO1M10/0565(2010.01)1; C08G65/16(2006.01)i; C08G65/08(2006.01)i; C08G64/30(2006.01)1; HO1M10/0
525(2010.01)i; HO1M10/42(2006.01)1; C08G65/22(2006.01)1

WRRERR LR 0 2apC) 235 FIRHR R E R o JEFapCpyfp -2

B. YN

R 1R ISR SO PRI 2E R A 26 5)
IPC: HOIM CO8G

SRR R AU AR i AR B SCERA SO 3% Sk

Bl s 2 A AR R R R R, ANEERT Bt aR (CanfERT ) )

CNABS;CNTXT;CNKLVEN;USTXT;EPTXT;WOTXT:
TEURIR, BB ”HEE, DOL, NHD, PEGDE, TTE, PEE, solid, clectrolyte, polymerizat+, initiac+

RURET, B, &, R, P, 228, 50k, HihmE,

C. I
Egilly SIASCHE, E, FEEAAESCBE ARFCHIAR ok
PX CN 116259833 A GRINHIF) 202346 H13H (2023 - 06 - 13) 1-10
_______________ AR 000s) oSk Rt -
X CN 115911574 A GRFIBTHERER THFHMRERAT) 20234 A4H (2023 - 04 - 04) 1-10
WS 85100071 -[0083] B¢
X CN 115732754 A (BT R) 20234E3 H3H (2023 - 03 - 03) 1-10
WS 55100061 - [0224] B¢
X CN 114614079 A (FERFEBHREIEFER ALY 20224F6 H10H (2022 - 06 - 10) 1-10
_______________ VTR 000s) 00OV B Rl B -4
X WO 2022120660 Al (SHENZHEN INST OF ADV TECH CAS) 20224F6 A16H (2022 - 1-10
06 - 16)
PiHE 45 E510006] - [0050] B
A CN 105789694 A (FH[E L F RIS AR+ /R 20162E7 H20H (2016 - 07 - 20) 1-10
554

WEZS e = I

SRS IR AL

" WA BEC R T I BOR— RS Ser:
FEATEER R EH S eSO

TIE?EFL@ R YR 2 B AT Se i i T )

imfﬁcé*

it
C W RASKATIE, R REEE AT AT
oA B A TERR BE B{EIR TR R (e i 3 it

inf

BEXT LSV B SR B IRERI SO, BB 70— R0 | SO
%ﬁ?? ﬁﬁ%&ﬁﬁ’ﬁ%ﬂ%@%ﬁ E%EE%%I%E’]X# (2B

AR B2 AR, B TR
R R e

T
“x” KA % R EERGAPI S DR
X %%E}ﬂgg’gx% LRI, WEE KRR
RS ﬁc AUTIES KA
VAR ; ERES T fl e el

%
i
§§
%/
o
g
_R;

FElrt 2R bR sE AR H

Elbrta =k di e H

2023411 H20H 2023411 H24H
[SA/CNAYZFRAHEE Hik ZHE R
iR EE R AR AU N
HE LB HE R OO T T 3B 6 S 100088 FEATHT

HIESH (+86) 0512—88995795

PCT/ISA/210 F2(3E2T) (20224E7 F)




[Elprt = e EEEE
FTEREEMEIEE

PCT/CN2023/114795
o3I PRI P ha AR P
CN 116259833 A 202346 H13H T
E UsotisTa A 2023fFaan x
N UsTrse A 2odEsjisd x
N li4614079 A oofEeAtodl x
WO 202120660 Al 20MFefileH x
o 105789604 A ootefE7A20H x

PCT/ISA/210 ZR(RIETRIMIE) (202257 A)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report

