CN 117242598 A

(19) E SRR =5

%

(12) X BRE FIERIF

(10) BRI AFE S CN 117242598 A
(43) EBiEANFH 2023.12. 15

(21) EBiFS 202180097618.2
(22) BiFH 2021.12.17

(85) PCTEIFRERIFGIHFNERMEEH
2023.10.30

(86) PCTE FRERIFAY ERIBE BUHRE
PCT/CN2021/139283 2021.12.17

(87) PCTEIFRERIEAI A TR BUIRE
W02023,/108639 ZH 2023.06.22
(71 BBIEAN THER AR AR A R 2w
itk 352100 AT T A X Ry T
TR R 24
(72) KBAN O BRBHADEE AP RdE
B H e

(74) FFVRIBAA b 4E IO AT P2 AU
HIRAH] 11857
EZFRIBYTH BELHRH

(51) Int.CI.
HO1M 4/36 (2006.01)

(54) ZRRZFR

PRES K B 2 A AR A 1
IR HL
(57) =

A HER LM s R e S
B R R, PR R R
FHIE S SR RE : (EARTE P I, Hoadk 1
FREREIA R B B R FR B AR 22/ D—F s 0
HAM, (PO) X FsMEy gz D —Fn, 1
W, At A L1 WNa KAICa R 19 2 20— Filt, Midk [ VAT
Mo 2 /D —Fl, Xtk H B g oc ZH AR —Rh, I
Hab.c# A B 1 ~ 6193 E, dAZE R0
~ 3L



wO 2023/108639 A 1 | I 000 AP0 10O O 0

(12) =R E R SIEFLPT A% 0 E PR 15

(19) th FENRFARAL >
B i gé
43) Efr 1 H =

2023 £ 6 A 22 H (22.06.2023)

WIPO I PCT

0T 00 0O 0
(10) B A TS
WO 2023/108639 A1l

G EREHSES:
HOIM 4/36 (2006.01)

(21) EFRRIES: PCT/CN2021/139283
(22) EFrERIEH: 2021 & 12 H 17 H (17.12.2021)
(25) HiFIES: H 3T
(26) A BT H 3T

(DBRBEN: TENMKFREEREEBEGBERL
7 (CONTEMPORARY AMPEREX TECHNOLOGY
CO., LIMITED) [CN/CN]; P [E 4 &4 7 i A
X B %25, Fujian 352100 (CN).

%BA A : ZE 1 5 (DONG, Miaomiao); ' [E A48 &E %
T T Al [X 3R VS BT S % 2 %, Fujian 352100
(CN). EXPH/VEZ(OUYANG, Shaocong);  [E 45 %
BT TR X E IS B 2 5, Fujian 352100
(CN).  {i B #£(FU, Chenghua); 1 [E 45 548 T 1
T FEI X B VS R %25, Fujian 352100 (CN).
5l % I (BIE, Changfeng); ' [ 48 &4 T 5 i1 FE 3
X B %25, Fujian 352100 (CN).

(HREA: EZHHBAIRERNRESRLF
(SHANGCHENG & PARTNERS); ' [H db 52 1 74
WX P % B oK #1285 0t K E Br oo 18
21801, Beijing 100034 (CN).

B HEEE BT, ZERE—MTRENER
{547) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS, IT,
JO, JP,KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR, LS,LU,LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,

(72)

ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, WS, ZA, ZM, ZW.

B4 sEE FRAHTHE, ZokG Mo atayHhXx
f£47) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), k. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Bkill (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW,KM, ML, MR, NE, SN, TD, TG).

KEPRR:
— BIEEPRERRE EAF2140)) .

(54) Title: POSITIVE ELECTRODE COMPOSITE MATERIAL FOR LITHIUM ION SECONDARY BATTERY, AND LITHIUM

ION SECONDARY BATTERY
(54) KPR AFR:

BB T R IER R AR B T

(57) Abstract: The present application provides a positive electrode composite material for a lithium ion secondary battery, and the
lithium ion secondary battery. The positive electrode composite material for the lithium ion secondary battery comprises: a positive
electrode active substance selected from at least one of a lithium iron phosphate material and a lithium nickel cobalt manganese oxide
material; and at least one of compounds represented by A,My,(PO4):Xq4, wherein A is selected from at least one of Li, Na, L, and Ca,
M is selected from at least one of V and Mn, X is selected from any one of halogen elements, a, b, and ¢ are each independently an
integer selected from 1 to 6, and d is an integer selected from O to 3.

(57 FE: AHIERM AR T ORI IERE SRR B E T 0oRM, PR B E T ORI R IE AR
REMEESE: [ERGEEY R, R AR AR R AR P =D —Fh MHA M (PO 4) X
GBI EY R > —Fr, Hob, A ALL. Na. KFICa % /b —Fh, Mik B VHIMnH 12> —F,
Xi&k A ) fRInHE P EE Y, JFHas by o BMOIHE A 1~61VHEEL, dhik A0~3HVHEEL



WO 2023/108639 PCT/CN2021/139283

HERT KRB HIERE PR RER T ki

TR
ARG R SRS, JCH R T IR IE R R SR B
TR R IR B TR AR I B A

BREAR

BESF R T AR m i i e g, B 8N. FRBALE, )iz R
HIF 3 4.

P T4 B8 K T IR M R S, DR B R AN R R AE IR PR B P 0 R R K
BN, ERBEIREE RIS T R EEOL R, AEMCE D, BRIk
JHCHEL T 2 7O R I RS & BRI BRI, i B BT B AR B AR BOSE P oK 3 B
PEREARZE; M7E CLTC Ly (CLTC: " EFAYR 44T % T80 China light-duty vehicle
test cycle, FL RIS 6] 1800 ) HL it HEAT WA, 78 LI B0 R SIS 378 D 2R I fE I
HH T RS R U IS, 3 VB e vk et D 2 {5 A AR B2 4T CLTC LG, AT 3 508 48k
b LI AT LA B A

PRIE, 4 R R B IR PR R A R st

RANE

AR ST RIR BT, A FiE R B 1 5 75 S 8 5k i KRR M BE

AT IEB ERE R, AR iR AR b A IERE SR, K
G IERIEEY BT, G B R AR R A R R M R i B D — Bl ATER
AM(POHXa B AE R ZD—Fh, H, Ai%EH Li. Na, K il Ca 2D —Fh,
MiEH Vil Mn gD, XiEH s ETEPIE—F, JFH a. by ¢ & EMOLHIE
[ 1~6 (3%, d ik 0~3 [IEEHL.

FEARFIER G S F X IERE SRR, fRikth, 78RR+ ki
AN 0.33C B, IEWME AMEITAE 3.0V DR B HLE JEFE A B A AT 78 i 4

FE AR B SR AL 88 ki B IE AR R A MR, DL IE AR TS PR A 5 R
AMy(PO4 Xy Kn A BT 100 EE% T, H AMp(POs)Xa T KL S & E L%
N3 EEX~10 EE%.

FEAR FRE R HE 4B F X I IERE S FR T, B AMG(POL) Xq BRI &1k

1



WO 2023/108639 PCT/CN2021/139283

[ LizVa(PO4)3« NazVo(POs)ss K3Vo(POs)s LisV(POL)s« NazV(POy)s« K3V(POy),« LiMnPO,-
NaMnPO,. KMnPOs. Li;VMn;(POs)3+ Na;VMny(POs)3+ KoVMny(POs)s+ LiVMn(PO,),
NaVMn(POy),» KVMn(PO,),~ LiVPO,F. CaV4(PO,)s. NaVPO,F. KVPO,F )% /b—Ff,

FEAS R SR AL A8 ORI IER R S AR, BERREREM ELE H LiFePO4.
Z&H LiFePO4. WREIZE ) LiFePO, Bk 78 K45 241 LiFePO, Y2 /D —Fh; AR IR HE
M ¥R LiNipCouMni im0z, HH 0.3<m=<0.9, 0<n<0.3.

AR HE 5 7 TR — R B ORI B AR, HAARE: EARSER AR E TR
WRIEAREERAR ) 2D — AR ERE S IERE MBI IERSE Bk IERE SRR
YEAS RS 5 — 5 T 1 AR E AR

AR SR =07 AR —Fh B R, AR AR S B8 U T A R
(I IEAR o

AR HE (0 55 VU 75 T B e — o AL B, B A FR I T 58 = T P8 8 —F L

AR AR (1 58 L7 T B A — Rl e AT, A5 AR FR 3R (0 575 VY 07 10 1) b A

RHE W FEA T IR — P A A E, ARG = S F i, A
HA (349 35 DU 777 T ) P b RS AT A R 33 1 58 L T Y b B R 2 D —

G, ARG B IEAR S A AR e 8 4 s 4 — IR U PE AR S5 1 T AIGAT FRIRAS I 1
BNDIZE, REIREAN TR AR IR =R

FARSLHE T

N TATAR G B B R BRI BAA O ARBOER E W, AT 45 & BAR L 6
XA HRREAT PRAN UL I o LR AR IR 5, AS Ut 5 rh 8 1 SE (X DU DR T R A i
IFAEN T IREA S .

N T RHE, A A T BBV . SR, AR IR A LS AT EIRAS
AR N ICEAER . DUAER T IRA LS e N RAS R HEC B AvaE, [
R BRI SEEIE ERASIEECR HHiC B thsh, RERUIHICE, Hi
v il s TR R B BN B AR S A E N . R, RS S RN BB T AR B
ST BREC PR 5 ARSI e B MU A & B He T IRECE FRAL G TE BOR B i 3
IV o

FEARSCIEIR T, TRV, BRAESA U], <BLE?. “BUN NEEAL, «—F
B LR epre UM (15 S PR R PR L L



WO 2023/108639 PCT/CN2021/139283

A IV [ 13 R BH P 2 AN B AR R AN H U R R AS A R St AN BCRE R SR T T
o WIN AR T AR 280 Ui BRI MEsE Ty . ERGRHIE I AL, i — RIS
Bt TS, XEESTid) R LA LS R AT . ZESAS S, I UE AR M
2, DRRERERTIEE

ARSI SR — Dy T LA Ik i IEARE AR IEARE A MRS IE AR T
VOsTo FEA TG, TEARIE PR BT R R F AR S A n iy F T b R TERRTE ME B . A R
B, TERRE PE S AT EE DN AR I 2D —Fh: WO SR SRR £ . B RS R
AN B BRI A A o 3K S AR PR R AT DA S A — Bk, R DAKE LA
FAHEGAEH . RIER, ERIEVEYD U B B BB R B SR IR AR T G 2 D —F
Hor, BERRELELARI AT DGR F R (Q LiFePOy, WA LFP). $57% [ LiFePO4.
W07 1) LiFePO, B bR 78 1145 24 1) LiFePOy o SR 44 AR R4 B T LUK LiNi,CouMny 05,
He 03=m=<09, 0=<n<03, #|4 LiNi;;5Co13Mn;302  LiNigsC092Mno30: -
LiNi 5C00.25Mng 2505+ LiNig¢C0p2Mng 20z LiNig65C00.07Mng 3702+ LiNiggCog1Mng ;05 %
ARG AR TR ebp Rt 3] DS A F At w4 A v i AR S PR I 4% G R o

FEA RS — Py =0, A kb ERE SRV aAE. 1% B R
FHRIA AR R AR 1) 2 b —Fh (K IEARE PR BT s T EH AuMp(POs)Xa R AL A4 Hh 1)
F/b—Fh, Hrb, AEH Li Na. KA Ca £ /D—F, M H VA Mn i) 220 —Ff,
X [ KT R PR, JFH, a. by ¢ FEMIHIEA 1~6 (R, d NikE 0-3
RSV

A IERE SRR IS £ EIR AM(POy)Xa FRIEY . 7EFTE I
R AR 2, FERUR R FE T DO R AT AR R o M7E R IEARE
ARG EIR A WA G, A SLHURE B U ACE (6 HUR P 6 51N 21 s AN
FEL PP A3 A1 i 2

Bln, MEWHR M OAZN TR VI, 76 0.33C BRKBCR & b, 76 1.5~2.1V
HL S B P S s AT AR R o 6 TR B R AR RS iz A B,
T EZAAYRIAFLE, fERb B di g, 7EBUERITE 1.5~2.1V fR X ] 5] NEHIK
(]l 70 3 S o (IR, 9 M OB JCE Mn I, 7E H R i 2 v T R
JEHN 2.3~3.0V. 4 M [FERE5E VAT Mn B, AR 2 A AT T &

FEARIRSRAF T, AE b ORI CRTAIAAT HOIRZS D 22 el b f J8C P PP 43 A7
it 2838 B E ARG AR ) B B3 i RSP G 0 A i LR S R8T BT, BT R A i 7



WO 2023/108639 PCT/CN2021/139283

FEAET 5 NIBAR BRI &, BRI HOER IR R T ey, R EAST &
JE A% 2 AL PR T S USRI FLA R T 7 PR 5 P ZE ARG IR AS T bR e i
{6, MIMTE CLTC LOUFRAERT 1800s MRS i) Py, 7 FLit 5 B A HA T DA Th Ze e {5 1fi %
AT 1 MESEZ A CLTC LAG, AT REW 1R m B AERIR 26 1F N s R D2, T & LA
PSR IR

FE—2s 7y a0, PRk, ZEBORAEZEY 0.33C I, IERE SMEIATZE 3.0V BL R
GV SR UT R GRS =

7 — e sty aNrh, A i, AT B 100 B %0 ERE PEY R ATH AMp(PO4)Xa
TR EY), H AMPONXy ARG EERN 3 EEX~10 EE%. WRH
AMPONXe BRI EMN S EAT 3 BES, HTHEDK, 78 B RS AT
REASRE LS 2 B B Pl 7n S S 6 AT o2 S BIAE T FE R IR 22 g v 2 Rl T R 34 1
ER . TR AMp(POY)Xa AR EMHIEERT 10 HE%, Wi TH N Hbw> T Ik
AR T SR D 5 T T R A LT R B AR R

fE—Bes it Uy aCrp, ik, B AML(PO)Xa RN EMEE LisVa(POs)s-
NazVy(POy)s K3Va(POy)s« LisV(PO)2w NazV(POy)w K3V(POy),. LiMnPO,. NaMnPO,-.
KMnPOy. Li;VMny(POL)3+ Na;VMny(PO4)3+ KoVMny(POL)3+« LiVMn(POy),+ NaVMn(POL),+
KVMn(PO4)2+ LiVPOsF. CaV4(POs)s. NaVPO,F. KVPO,F )% /b—Ff,

ARHAE NS 7 W M R B, JLEAE: IEAREEAR I BT IEAR AR
IREI D — AR RS B ERE AR IERE A

AR HE M5 =7 T S ki, JLALRE AR A B 5 T 1 A B ik Tt O
1o

MRAE A P O EL B 7 IR I i & T E AR SRR AR . EH, BRI
MG A48 DL R 1 B AT A4S P OO R L, T HC R IE AR . SRAR A
IR AR . FERR S A HIE BB B kit R DL P AR T AR 26 B
A2 B EARRI R, FORYE SERR R R AT IR R, HkH, PrRRR SR e g RO, &
PGS RAMRLIBIE L S e 1 2 A= A

ST AR BB A B R, ARAK RO 1 R AR A BLVE R A A R VR L
BE 132 LiCIO, LiPFg LiBF,. LiAsFg. LiSbFq ZE M4 &L L B3 LiCF380s. LiCF;COs-
LipCoF4(S03)2« LIN(CF3SO2)s+ LIC(CF3802)3y LiCFann SOs(m>2) A HLAR T . AF/K sl
o (O BUE M R R T 208 . BRIB T T ER . BRIRE 1 ER. BRIRTY Z MBS R



WO 2023/108639 PCT/CN2021/139283

FRlE, TRIE AR, IR T 4NE. BRI H L LI SEERIRIA RS, WP IESEOREE, T
WERSERRES, SRR, 48, HEE B, ZHEE P RSERRIREE, JUERR

g, 2-FR L PUS RIS IOIREE, 2. TNIESE3S, B s ys e &Y.
DL o A F R R4 B - ok H g 4T R S
B, HEEASUSE O ER A EWRA . B, £ FRIERIEEY RS, SRR

S (Bt Super P 5) o REEER (B0 PYVDE) %, WLEE, R RAEIn AR gl
RS IX SRR A AR A BUT VAT (g NMP) BRI AR B A G A B
B, BT RIS BRI . WU RS S BB 2 LS B IR S M RME A IR

N
3:3

J

A HE I SRR Py ] AR FH ARSI A R R AT W A o I R ORGSR R LR
ﬁﬁi%ﬁ%%ﬁ%<@@n&mapég> WA (i SBR 25> HoAh AT & N S RHE A

—EOHCTVER (WA EFAO B, SRR R SR B IR B, S R
3 BE A SRR Z B TR Fr o T RV IR 6 55 <5 TH B2 AL & R AR S BT RHE SO S
o MRk ff R TE

P FRTE SRR Fr o, IR SRR EE  RE VR B R o5 A B A, e e B A,
WP S A E RS, SIS FECR RN A D, AR S MR S B
R FEREE PR, BEm S ECRS R T .

TERI 4 SURAR s, SRV T DOBLTET ¥ A 121 DASRL T A

wln, IR, SR, SRR SL, R T IE AR 2 iR
FEBEEN, AEESARRHEG, RS E TV, TRETE MR, 21
ForEAe, W . BIRG LT, SRR R

A I HAR DT S e A R AR R . AR (S R AT B
SHR AR, At AR R T DUZE A R A . A F ke B AR PR S BRI A B R
R, A 2D —Fh, B TR, A Rk At T AR AR A
i, WAl L AER B E e B ot R E R DEREEIIE (BT,
SPAR LG IO AN BN RS (BanZiEh g IRESNATHEE . RIS
JIWBNE. WA EATA . HEIEIR . BElERRIRE . B RES . AR A
MBE. RS, (HART I,

[ scrtats] ]

PATN, UEBIA G Sk iE ] T R I SS9 2 s B 1, A TR i, i



WO 2023/108639 PCT/CN2021/139283

AN BRER A Ry A FRE A R o S AR o R v B B R EARR 1Y, F HEAR AU P 1) SRR P
ORI AR B B 45 08 UL AT . BT R B R AR, B
DAIE I 17 W FRAS A = e AN VLI i S S P B B AR A B A & 3, 7T
DASE ARSI A S 7 R BT I & o BT, AT DA HEAE AR FR I TR S ) T 4 1 D YA T
7o

FEA G R SEREg] b, F B U B A, B i ERE A MR, &
HURRORDRE 25 70] TR A bR ARG IEARIS PRV RSO0, TE AR VA B S o I A
R FR IR A R P 0 2D —Fh, BN A (PO Xy TR AL A I —Fhak 2 i,
FEXF T80T 100 &% 1 IEARTE YT AH AM(POL) X Rn LAY, ZAN NI & &

AR E NN, ZTHEMEBEMBER (B lmol/L LiPF, & T & HLIA i
(EC/DMC/EMC=1/1/1(F =) &) RFEEE (EERN dum BRI , Y
TR R R B G GRS M O T R,

SEft 1:

ERTETEYIR N LiFePO4s WRINFIN LisVa(POs)s. FM T E RS EE, LiFePO4 [
TEN 9%, LizVa(POy)s &N 3%

SEftif] 2:

EARVE YU LiFePOs WRINFN LisVa(POs)s. MM TR ER G EE, LiFePOs 1
&N 95%, LisVa(POs)s I &N 5%

SEfitif 3:

EAGTEEYI N LiFePOsy WRINFIN LisVa(POs)s. FM TR E RS E R, LiFePO, [
TEN 0%, LizVo(POy)s & EHN 10%.

SEfitif 4:

IEHE YA LiFePOs WRINFIN LisVa(POs)s. M T E RS EE, LiFePO4 [
TEN 98%, LizVa(POy)s &N 2%

SEfitif] 5

IERTE Y BN LiFePOsy MRINFTIN LisVa(POs)so AHXT THFE G E &, LiFePO, [¥)
BN 88%, LisVa(POu); NEEN 12%.

SEfitif 6:



WO 2023/108639 PCT/CN2021/139283

EMIEHEY N LiFePOy #NINFIA LiMnPO4. AHXT TP E S E =, LiFePO, HI&
BN 95%, LiMnPO. & EN 5%.

SEftf 7.

TEGSTEY BT 4 LiFePOss ¥ 51N KVMn(PO4)2. AHXTTPIE MG H &, LiFePO4 I
EEN95%, KVMn(POL), M &8N 5%.

SEitif 8:

IEMRIE YN LiFePOys ¥NINFN NaVPOLF. #XT T E S H &, LiFePO, K H
BN 95%, NaVPOJF & E N 5%.

SEjitif] 9:

IEBEYEY R LiFePOss ISINFTIA CaVa(POs)so AN TP E S EH S, LiFePO4 M7
B 95%, CaVy(POusKIEEN 5%

SEHtf 10:

TEMRIE Y BN LiNig6sCop.07Mng 3702+ IIIFIA LisVa(PO4)z. AX TP K H &,
LiNip ¢5C00.07Mno.3702 B & 5N 95%, LisVa(PO4)s K& &N 5%

SEHt] 1.

[} i‘/ﬁz 5 f ’WJﬁl jj LlNlo 65C00 07Mn0 3702\ {7‘73!] Ujj NaMnPO4o *HXT?W%LE’J 5! EE}
LiNig.65C00.07Mng 3702 HI 55 &4 95%, NaMnPO4 & &N 5%.

SEHt] 12

TEMGETE A LiNig 65C00.07Mng 3702+ ESINFIA Li, VMno(POL)s. AN T & B S
&, LiNige5C00.07Mno 370, FIEE A 95%, LiaVMno(PO4)s & &N 5%.

SEHtf] 13:

I RV N LiNigesCoo07Mng 3702+ ERINFIAN KVPOF. AHXT T & /S E =,
LlNlo 65C00 07Mn0 3702 E Ejj 95%, KVPO4F E Ejﬂ 5%

SEHtf] 14

TEARE YA LiNig6sCo0.07Mng 3702+ ¥SINFIA CaVy(POs)so AHXT TP E M8 E &,
LlNlo 65C00 07MI10 3702 E Ejj 95%, CaV4(PO4)() H %j‘j 5% o

SEHtf] 15:

IERE D N E SR 1:1 ) LiFePO4 5 LiNigsCo0.07Mno 370, FITE &Y, B8N
LisVa(POy4)s. FHA T PHE 1 5 B &, LiFePO4 5 LiNig 6sC00.07Mng 370, FIE S VI & &N 95%,



WO 2023/108639 PCT/CN2021/139283

Li3Vo(PO4) & 2N 5%

X Ee ] 1.
IEARGE Y UM LiFePOy, 1EARA R AS S U N
X Eb ] 2.

BTG FE R A LiNig.sCo007Mng 3702,  IERRAEN A Zr i

[ 88— = 0 L v R R e B I AL PR e K ]

APSHEG] 1-15 A6 EEBI 1-2 (1) ALt AT T, JRIURAH R PERE AT TR
.

(1) HASHEREIINR .

25CTIFHMMAEMRMT: BHMET 25CHRE THESHIRE N 25ClEE; P
1/3C By 78 i B 7e i LB HUIE. CEBOSTEP BTN LiFePOL Ny 3.65V:  IEAIETEYI BT
LiNig 65C00,07Mng 370, 5%, LiFePO, Fll LiNi ¢5C00.07Mng 370, [T AW K 4.35V); #1810 4>
By BL0.0SC iR Bl i bR #E 10 208 DL 1/3C e Bl 4k
HUE, e A E1E RN 25°C@ 0.33C KR 2 & Cn.

B P E RN MRS RS RS A 2R, Il R B T R R AE S R 5K e
151 /5% LG F 1 Tk P A B B R PR A R b R P A LU

(2) IR RR DA

20%SOC 30s H KPZE@-7TCIRATT: © Kt & T 25 CHE N if B 2 it 2y
25°CIHE; @ BA1/3C MR zm g Ibmg; @ FE 10 440 @ L 0.05C LR
FAHB ARG #E 10 9806 DL 1/3C [ HFH 0.8Cn, 177 HIh7E 20%SOC
i HURAS s @ Mg i B -7 CIREE N B £ bR B oN-7TCEE ;s © DUFRE T2 30s
AL, ERMPBAEEERN Cl: © #E 5 24 © FHHEOD L IR
IEHE, RC ST 2N BRI, AR B Z I, B0 3 A 2 1k BRI ]/
T 30s, WL 0.05C RHR AR SBAEAE C1 HEMAE, RIERTERMAE 20%S0C
fuf HUIRAS s AHRLIY KN D3 J5 R @A T HL, HMAE 30s I 2 b HU,
LRI D3 N KT

-7°CHLES CLTC SEFpnif AR S MR : Ff b B T 25 CIET N B 2 b iR oh 25°C
fEE; LA 1/3C RS B A& b i e B9 10 20 8F: DL 0.05C Y FL I 78 L 31 70 HL &%
IEHUE; B8 10 280, R E T-7 CHEL T if E 2 kiR oy-7CIEE s BLRE CLTC T



WO 2023/108639 PCT/CN2021/139283

BLRFE R R B B &b R, 13D R E = A HIh -7 C SERR I LR &
7°CHLE CLTC I A BRI (\7°C CLTC ZhritE A 8/Ah) B (25°CHk
2 E/Ah @ 0.33C) B3| S7E-7CCLTC A SR,

[ 5L 517

St 1~15 R ELB 1~2 IR ES R & 1 .

ZWE 1, NIHEB] 1-15 FIXF LB 1-2 B AR IS ST DA Y, 70 il 2k BT LA
MEEBIEE AR e R (V A/E M) (IR 2R R &, B0 R 684 3.0V
DRSS, ENEMREIER S

MR R R A i SEHERY 1~3. 5-9 SxFEu] 1 (xF b a] BLE ., SRS
(Rrf L] 1 AR EL, SERE] 1~3.5-9 BEAR BT IR INGRIEUR 1 % B2 & & M IEARVE ) IR LiFePO4,
AR T HE (25°C) FRBURE S, (LR HTRMAINAEE, B S T Hth
FEMEFRET (7°C), RATHIRES (20%SOC) FHIHAIIZE., CLTC TUL R HISEhril
AEV SR A B R,

FIRER, MBS ARIRAE A 22 st O SEHE] 10~14 5505 L] 2 (oS Eb e m] LLE H, din
FURAE B R = T i EAGIEIAEE T (<7°C), AR A HUIRAS (20%S0C) I K Th#
CLTC Lt~ BIsERri i A SRR A SR FF 2.

Ak, SEREE] 15 AT LAE H, IERGE A R DU BEBR BRI AR B R IR B G R
FIXTF A AN L] 1 Akt 2, SETFAINFIRAAAE, FRSE T b R
Mefe.

BE—G LA ST 1~5 WTUAE H, HIERE AR INFIR & &0 2 EE%M (5
T 4), BSRET &AM Z MIEREHEME (98 EE%), FA%WIE (25C) TR
LA S AR s (HE , BTN BRI, AEMRIEIEE T (-7°C), {I A HUIRAS (209%SOC)
TR R IIZE CLTC TR 1 SE R i 28 s AR 7S SRR 2R, A LE TR sl & &8 3~10
HE%SLHEg) 1~3 MTEge 22—, Kk, 2 HER RS EL A LER .

MIEWE MR AR A S8R 12 EERht (SLHEf] 5), 7L HE AR 7L
EE THREMGEAEE T (70, fHRAE (20%S0C) N RIh%. CLTC T4 F5Lkr
PR BRI A SR EFRIBER: R, B THRIMAES E85E, HNmE, RS
B S &> (88 HE%), /3% (25°C) FHIMBEEMT, Wik, 12 EERHIHR
I B R AL .

A FRE AR IR 1 & B L 3~10 EHE%. 3 ILSLiEfl 1~3, o BEAE (K



WO 2023/108639 PCT/CN2021/139283

TRPAEE T AT HUIRAS T R D245 1, $ CLTC LA T B SEBRIS il A B ABOR R B IR AR,
NAS AR R N A &

RIS, AHIEARE T R seitr . R seily SR, A IR
PRy SRVE AT HER BB S T R R k. A% A R P RCR sty s 5 48
AHAG BRI AN o BbAh, AR EA R 3 B RN, XS 7 sUE I A S A
N RES AR SR AZ T R S5 2 ) — A 048 1 2 20 AL & o A SR e 30l
BEEA R IE RN .

10



PCT/CN2021/139283

%108 5681 811 ! FLET / %il Ly

40 L9y L ‘ $261 ! %001 TR 1]

VB TR F1LE H171 AYEAGT i did %8 O dRATT “%s6 O INORET | oy
VA £E0Y £971 ACEAYY $'BEY %$ COIFALD %St LY YL @M&
“HL'8E L8507 BETT ACEASE 6FET Vo AOdAM 056 LY YN 3%%
%268 90T 7881 AEALTAG'L L 114 Yo% HPOIFWHATYY %6 YL 0 YN EM%
Voli'68 £907 76¢€1 AFY [xd Y POJUTY % RSl e Bl iy EM*
Yob'88 8E0T sezl ATEAEY §0ET %S HrOdRATY Y6 R Sall Do Ul EM %
%UYER £9¢1 £p71 ALEASE L8t %5 “WODAYD %56 FOPALY

Gl ER FusT £171 AETATY FRRT Y ATOdARN %56 FOALY

YR TR GRS L9§1 AEEAFTAY) L8l %S WOHRAN % *QdP AL

%9°€8 0ést LEET ALT 881 %58 POdUINTT %S6 jaZCr iy

%'F8 0§59 08y 1 ATEASY 86LT %Z¥ HOHATY %383 POJIIY

kYL €501 #E1L AYEAGS o5l % HrORFATS %86 Odo4Y

PP LEsY FoET AYEAGE 1781 Veb¥ LAY %506 O R
%E'T I'Fst €671 ATEAET €81 %% HOdRATT QAT ERe
%HOR L1t $711 AYEAES 2581 e HOIFATY YO Yy

i ¥
Y HASE YVIE SR oL # IECHB U/ CEEE) W i
B 341D OuL- OOV Ol- | N2 S0E DOSY%0T BEHRHOE we | i e £
S B IOV B Wi B

11

WO 2023/108639



WO 2023/108639 PCT/CN2021/139283

BFIERS

1. —MEEF R ERE MK, HAHMEE T, Ik iERE S0 R
TEMGE YT, Hodk B B ER B R AN SR R R R R i D — B R
H AMp(POy) X BRI A Y I 2D —Fh,
He, AEH Liv Na. KM Ca iy &b—Fr, MikH VM Mn R 2D—F, X%
H xR TCER PR, 3 H as by c S EMHIER 1~6 FI5EL, d NikH 0~3 M.

2. MAEBCRESR 1 rid i B E SR, HAMEAE T, ARE 7 IO R8s
528 0.33C I, Pk IERE SAPRHE 3.0V BN 0 38 [l N B A AT 78 OE - &

3. MRAEACRIESR 1 8% 2 Frid (I IERE Gk, HAFEAET, DA IEAS MY 5 R B
R AM(POL) Xy BRI EW AT 100 HE% T, Frid H AMy(POL) Xy TR KIS W)
HSENIEER~10 EE%.

4. WRABEBCFER 13 PE—DARMIEREAME, HISMEET, Bk
AMy(PO)Xq TR AW LisVa(POs)ss NazVa(POs)ss KzVa(POy)s+ LizV(POu)a-
Na3V(PO,),+ K3V(PO,),« LIMnPO, NaMnPO, . KMnPO, Li, VMn,y(PO,)3« Na; VMn,(PO,) 3+
K>,VMn,(PO4)s+ LiVMn(PO,),« NaVMn(POy),« KVMn(PO,),+ LiVPOE. CaVi(POy)s-
NaVPOsF. KVPO.F H [ /b—Ff,

5. RIEBFNER 1-4 PAE—TFRRIENE SR, HEMEAT, Fridumigs
PEHE H LiFePO4~ 2411 LiFePOy. L7 Y] LiFePO, Bl .75 1115 2% 1) LiFePO, HH 1)
F/b—Fh,

6. MRAESCFIER 1-4 FAE—TFHA R IERE 580K, HAFEA T, Prdiish @R
54 8LA LiNipCouMnmnOa, HH 0.3<m=<0.9, 0<n<0.3.

7. R TR R IER, HAFIEE T, Pk R A

TEAREE VAR B T P IEAR AR IR AR 1 2 /b — 3R A5 IR S S ARG IE AR
F FrRIEAR AP R BRI ZER 1-6 T TR B LR E &R

12



WO 2023/108639 PCT/CN2021/139283

8. —MEHE T M, HRMEE T, BRI PSR 7 Prif i T ki
R IER o

9. — MRS, HAFIEAE T, ARSI ER 8 Frid 8 &1 — kit

10. —Frrib s, HAFEAET, SRRAEBUNER 9 Frid i f s s

11 R E, HAAMEAT, SERIEBRZOR 8 Frid et s v —kith, R
PEAURIEER 9 P () LR A SR AR BRI 225K 10 Firidt (9 v ity 0 (g 22 20—l

13



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2021/139283

A. CLASSIFICATION OF SUBJECT MATTER
HO1M 4/36(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HOIM

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)

WPL EPODOC, CNPAT, CNKI: 1EA], ¥/ 7 fLit, BRERERHE, LiFePO+, BEERBUHL, Li+ V4+PO+, BRESHLIRFE, NCM, (KR,
P &, positive w electrode, lithium w ion w battery, lithium w iron w phosphate, lithium w vanadium w phosphate, lithium
w nickel w cobalt w manganate, low w temperature, discharge w platform

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X CN 107293727 A (GUANGZHOU WINTONIC BATTERY & MAGNET CO., LTD.) 24 1-11
October 2017 (2017-10-24)
description, paragraphs 5-22

Y CN 107293727 A (GUANGZHOU WINTONIC BATTERY & MAGNET CO., LTD.) 24 1,4
October 2017 (2017-10-24)
description, paragraphs 5-22

Y CN 103515594 A (SUZHOU INSTITUTE OF NANO-TECH AND NANO-BIONICS, 1,4
CHINESE ACADEMY OF SCIENCES) 15 January 2014 (2014-01-15)
description, paragraph 2

X CN 101752563 A (FULLYMAX BATTERY CO., LTD.) 23 June 2010 (2010-06-23) 1-11
description, paragraphs 3-14, and figure 2

X CN 102306769 A (XINJIANG TECHNICAL INSTITUTE OF PHYSICS & CHEMISTRY, 1-11
CHINESE ACADEMY OF SCIENCES) 04 January 2012 (2012-01-04)
description, paragraphs 5-25

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “1” later document published after the international filing date or priority
“A” 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
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p»” document published prior to the international filing date but later than .. &

L ] document member of the same patent famil
the priority date claimed p y

Date of the actual completion of the international search Date of mailing of the international search report

13 August 2022 25 August 2022

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

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

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2021/139283

C. DOCUMENTS CONSIDERED TO BE RELEVANT

entire document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CN 103811727 A (SHANGHAI AEROSPACE POWER TECHNOLOGY CO., LTD.) 21 May 1,4,6-11
2014 (2014-05-21)
description, paragraphs [0010]-[0023]
A CN 103840157 A (CENTRAL SOUTH UNIVERSITY) 04 June 2014 (2014-06-04) 1-11

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2021/139283
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 107293727 A 24 October 2017 None
CN 103515594 A 15 January 2014 CN 103515594 B 27 April 2016
CN 101752563 A 23 June 2010 CN 101752563 B 05 September 2012
CN 102306769 A 04 January 2012 CN 102306769 B 16 October 2013
CN 103811727 A 21 May 2014 CN 103811727 B 25 May 2016
CN 103840157 A 04 June 2014 CN 103840157 B 20 January 2016

Form PCT/ISA/210 (patent family annex) (January 2015)



EFraRIRE [ by i 5
PCT/CN2021/139283

A ESIR:EES
HOIM 4/36 (2006. 01) i

IR IR £ R 4328 (TPC) B[R] i 4% 8 [ 28 7 SR TPC P i 7028

B. TAENTbE
For 3R B AR B2 S0k (BRI r R RS2 5)
HOIM

B RS TR AU 116 o 5 1 PR SR LA AR s 2R S ik

7E [F Friss 2% e 2 5 19 FE T SO I (B R A2 0k, RV AR CnfERD )
WPI, EPODOC, CNPAT, CNKI: IEA}, #EESF i, BSERERE, LiFePO+, BEERAVEE, Li+V+PO+, EREHEITEREE, NCOM, (K

W, MBS, positive w electrode, lithium w ion w battery, lithium w iron w phosphate, lithium w
vanadium w phosphate, lithium w nickel w cobalt w manganate, low w temperature, discharge w platform

C. TR

% AU SISO, VER, JEREMEETE P SN
X CN 107293727 A (J MW =@ BRI ER AT 20174£10H24H (2017 - 10 - 24) 1-11
15t B P 58522 B¢
Y CN 107293727 A (J MW =@ BRI ER AT 20174£10H24H (2017 - 10 - 24) 1, 4
15t B P 58522 B¢
y CN 103515594 A (drERFEBRIRMAK A 549K 07 £ 557 2014481 F15H 1, 4
(2014 - 01 - 15)
i SR B
X CN 101752563 A (GEM T FAEHBERAT) 2010£6H23H (2010 - 06 - 23) 1-11
T IR P A3 - 14 B K B2
X CN 102306769 A (F ERI P EiEmEIb AT 20124951 H4H (2012 - 01 - 04) 1-11
15t B 5 55525 B¢
X CN 103811727 A (L REBEFER AT RITTAE) 201455 H21H (2014 - 05 - 21) 1, 4, 6-11
B HE10-238
A CN 103840157 A (PEF K% 201446 H4H (2014 - 06 - 04) 1-11
&3
[lacssoppreckmsm . RIS R
x  BIF SRR, “p RIS BEIER B2 A, 5 HE AR AL, Dk T EAR
“A7 UK RE SR FR T A AR — R A RSO KA T BRI HITE J SCAF
“gr (EEBEHE B SR E AT E RS A X BARRHTA, BRERRE. WRBRRFHEATR
L7 AT HERPOL A SR TR (S, BN E 5 — B S R S PRI AR BIETE s X
S o R A 3 “yr BRSSO, %S B — R B A 3
af ES [H RE R R AR 5 AR Ar o Ris FISHEE A3 T AR UREA B B o I R G
“o7 WROKATF. (EFH. WSS R AT A Analat
«pr A 46T R R i EER T BRIk e A B B S0 & BRI SR

I o A6 28 2o 56 B 1 I 1A ] A 2R 2 i 5 H 3
20224F8 H13H 202248 H25H
ISA/CN¥) 42 7R FIHE 25 bk ZRE R
EE %%ﬂ?ﬂi*ﬂ@ §ISA/CN> £
A B b B T HE R X A TR IR 65 100088
2 (86-10)62019451 FiEE 1S 86-(10)-53961463

PCT/1SA/210 3R (58271) (20154E1 1)



R TETTE
RTREEHNER PCT/CN2021,/139283

Wi 3 PR SO el IR el

CN 107293727 A 201710824 H .

CN 103515594 A 2014F1 H15H CN 103515594 B 2016F4 H27H

CN 101752563 A 201046 H23H CN 101752563 B 20129 A5 H

CN 102306769 A 201241 H4H CN 102306769 B 201310 H16H

CN 103811727 A 201445 H21H CN 103811727 B 201645 H25H

CN 103840157 A 20146 H4H CN 103840157 B 201641 H20H

PCT/1SA/210 R (FIREFF) (20155E1 1)




	BIB
	BIB00001
	BIB00002

	DES
	DES00003
	DES00004
	DES00005
	DES00006
	DES00007
	DES00008
	DES00009
	DES00010
	DES00011
	DES00012
	DES00013

	CLA
	CLA00014
	CLA00015
	CLA00016
	CLA00017
	CLA00018
	CLA00019
	CLA00020


