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(57) Abstract: The present disclosure provides a ternary positive electrode material precursor and a preparation method therefor, a
positive electrode material, positive electrode slurry, a lithium ion battery, a positive electrode, and an electric device. The ternary
positive electrode material precursor comprises a core layer, a middle layer and a shell layer; the porosities of the core layer, the middle
layer and the shell layer increase sequentially. The preparation method comprises: mixing raw materials comprising a nickel source, a
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cobalt source, a manganese source, a precipitant and a complexing agent, and reacting by means of a solution coprecipitation method.
Raw materials of the positive electrode material comprise the ternary positive electrode material precursor. The positive electrode
slurry, wherein raw materials thereof comprise the positive electrode material. The lithium ion battery positive electrode, wherein raw
materials thereof comprise lithium ion battery positive electrode slurry. The lithium ion battery, wherein raw materials thereof comprise
the lithium ion battery positive electrode. The electric device, comprising the lithium ion battery. According to the ternary positive
clectrode material precursor and the positive electrode material provided by the present disclosure, due to the special distribution of
pores, the structure of the material can be stabilized, the generation of cracks can be ameliorated, and the phase transformationin a cycle
process can be inhibited, thereby prolonging the service life, and improving the cycle performance and rate capability of the material.
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RAFFESRAE— PR B i, L EURMDRR BT A 8 5 - b B AR

RAFFEARA— PSR %, AHEITR b,

FHEVIIN A, SR A, AU R AR SRR AR A TR UL 7
M, AL A A FF SR AL S A E D AR R TR RE B UG TR B0, AL
PRI E RS b BB B L K 1A%, B LI AR B AR N MR 45 A A TR SR AL B
T HIBAT A,

I K 25 HLAR St 0 AR A IR SE e 7 AT TEAEHEA , AR R ARSI AR N ff 2
B, SISO T U AR AT, AR IR Gl A A TG . el R A
WRSRAT 3, B ISR A B 7 A WL S5 AR 3E AT o B FARIBRECES RIE A 77T &
P20y m] A a7 T SR A R R

Sl 1

% 79.98kg BRERHE. 11.30kg MRIRESAN 4.06kg RS A FIA AR SIS, EEK
(2moL/L) HI=JuiE, 5 &M IAMFTEIRINAC B K 0.91g/L RITIERL SUTIER.
A TWE AT EERANEEL ERMZNIMALK, W (FTEIRE 32%). 20K U=
W 20.5%) BLE R pH JEHN 11.60-11.70 KR BN, 7E 539r/min HiFEHET,
IR 60°C, RJFHZIE MR EMA =0 (4L/h) . W (1.6L/h). 27K (0.22L/h)
PLEB AW (2L RBOEFESH pH #HIVEH N (11.65-10.50), EiF#HSEHGIE

8
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50-100ppm 2 [8], SNAFR|FRIAE D50 A 10pum K495 2 B4R = o iiiE .

QBB B e, e EMEE. KB, H Na<<300. 2200<<S<<2600
JG, IR ARAZ LT o

R RAFIFIIIE B HOT S, SRS TR, 7KK T 4000ppm J&, HX
% EHRAF

@SB T ebE . RS, SR8 (2500ppm ) [ HT DK A RS
Nio.9C00.06Mng.04(OH), «

@G BN 15 78 B AT BRAR B BHE — 58 56411 T 5 BALYIIR & b6 45 ] 2% Bids 70 1 E AR
ko

Bl 1 AT = oo IEARM R AT IR R R I, o, A KRR ZZE, B X%
Hila) )=, C XIBAERZ. B 2 NSl 1 i3 i) = o bR BT ERIE R SEM KB K] 3 4
a1 AR B =0 IERROMRE T KA I T 1Y SEM & [ 4 SRSl 1 43 = 7o iE AR
BIETIRART) XRD B, b, ALK NATHNIE AT, HALFRNATHIIGRE . B 5 sk 1
BT AR = 0 E AR R AT SR A 0 A FLAL AR S 3 3 A1 i 42

S 2

% 84.82kg HiMREE. 7.15kg WRMREEA 4.67kg TRERSH S IEFIAAR SIS, EEMK
(2moL/L) MI=Jeidl, e RNmRE AN E R 1.47gL MEERSTUER
EATWE AT ZE RN, R MZNIMALK, B (FRERE 32%). ZUKECE K
pH YE[H A 11.60-11.70 R BAZES, 7L 539r/min HFEERT, KL 60°C, KRG
W MR = e (4L/h) . W (1.6L/h). &K (031L/h) PLEIBAE (2L/h);
WIS FEHIEIL A pH (11.60-10.55), $F FiGHR& & HI/E 50-100ppm, i #5512 /A
539r/min Z AT A 462r/min, MW AFE|H R D50 A 12um W4ER5 28 AR 4 = e iiie ¥ .

@O@H ALy 1, 53135 Al (6000ppm) A I Hit NigssCoo.00Mno o3(OH)so

@ [FILHEH] 1.

Kl 6 sl 2 BT i) =0 IR RERT KA SEM I, &1 7 R sLitifl 2 Brfs i =Joik
PR BFRTIRAE ) XRD B, Horp, REAAGR N RTHTIE M L, AR AT E IR L

ST 3

% 88.52kg FiMR4E. 5.10kg FRMREGA 3.44kg TRERSH S IEFAAR SIS, EEMK
(2moL/L) M= uiEill, 5 MMIREK. Mg RN IR B & 2.0g/L MAKER 50T
VER A FE RN ZE R EURMIIRL: 7ER N IINSIK ., L (FTEHRE 32%). 20K
AL B A& pH JE [N 11.60-11.70 B AR, £E 539r/min HiFEEZE T, M#iA 60°C,
SR G 4 58 I BB N =GR (AL YRR 1.6L/h) & 7K (0.54L/h) BA 45 2 R (2L/h )

9
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R AR R PH(11.65-11.000, % LG8 & &40l 7E 50-100ppm, HEHEAIZE HH 539r/min
BHEA 308r/min, M ASE|HRIAE D50 N 16pum BIEKIS 2 AR EL 4 = To U TIE YD o

@O@H AL 1, 23135 Ti (4000ppm) B HXAK B Nio.02C0003Mng 0s(OH); -

@ [FILHEH] 1.

Kl 8 Jysritatsl 3 BTf i) = oo IR RLRT DK1Y SEM I, &1 9 JRsLiifsl 3 Brfa i =Joik
PR BFRTIRAE ) XRD B, Horp, REAAGR N RTHTIE M L, AR AT E IR L

L 4

% 91.26kg FRFREE. 4.07kg FRMREGAT 2.22kg TRERSH EIEFIAIAR SIS, BB
(2moL/L) =T, S5ESMMERE . AT RWIEIIR B MK 3.67g/L MEEIR ST
VER A FE RN ZE R EURMIIRL: 7ER N IINSIK ., L (FTEHRE 32%). 20K
AL E A pH JE A 11.60-11.70 B WAEA, 7E 539r/min HidFEZE T, M#AZE 60°C,
SR F B B RN = TG (AL B (1.6L/h) &K (0.6L/h) B35 JR ¥ (2L/h);
ST FE B R pH (11.65-10.30), K LiEHLIEHIAE 0-200ppm, PRSI H 5391/min
BHES 231r/min, MASFHRIAE D50 N 16pum KIS 15 3 AR S 4 = To U TiE Y «

@O@H ALy 1, 483135 Zr (10000ppm) AT A B Nip0sCoo.04Mno 02(OH)so

@ [FILHEH] 1.

Kl 10 sLitatl 4 Fr3 i = o iEARM BHRT IR E) SEM [, [ 11 ARl 4 Fr3i =
TEARM BT IR ) XRD K], Horh, BEARAR N RTHTIE M RE, AR AT E IR L

SEHEB 5

O 85.61kg FilRHL. 6.15kg WRIRE AN 2.45kg FRIRER AR AIB SIS, B
(2moL/L) WI=JCIEM, SUTER] 456 AWE N T 2R ERS Rl 76 SO RL38 I ZEK
WO BB 32%). &K (FLEWE 20.5%) BE AL pH YEIE A 11.60-11.70 (KKK
ANEA, £E 5390/min SEHHEE T, NME 60°C, REHEENFEBN=TTEMR (4L/h).
WL (16L/h). &K (022L/h) PARIBIRIEM (2L/Mh) s M IEFESH pH &4 E F A
(11.65-10.50), Fif4 & E3HI7E 50-100ppm Z10), SONAZF|HFifE D50 24 10 v m K4
Hhih = TCUTEND o

QO@ P FISLHEE] 1, 15 2HTIRAA B Nig.oosCopos7Mng 038(OH), o

@ [FILHEH] 1.

Bl 12 SsEiat] 5 FrR i = o B BHRTIRAR F) SEM [, 1B 13 SASLitfl 5 Br3i =
TEARM BT IR ) XRD K], Horh, BEARAR N RTHTIE M RE, AR AT E IR L

ST ELB 1

@ LR FE o 35 R B A FE 616 4r/min FEFERE T, BEEHETHEH =0 (1L/M).

10
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WL (04L/hD . &K (0.05L/hD>, HALFESLHEH S, 15 257 5K 44K B i 5 Uk
Nio.005C00.057Mng 038(OH); 0

T Ee Bl 2

O LI R = JoiE R = H1L/h RIS A AL/Mh . YT S H 0.4L/h &
# 1.6L/h. UK EH 0.12L/h iFWiF+ 2 0.16L/h, HAhIFEISZHES] 5, 53067 HRAK R A L 27
A Nig.005C00.057Mn0 038(OH) 0

XT3

O AL ol = JeiE B &N 2L/ IR &N 0.8L/h. ZUKIRERE N
0.12L/h, HABIFISEHEE] 5, 43 2 A0 544 B A7 XA Nig oosCoo.057Mno 035(OH)z 0

XF LA 4

O ML FE R = e R £ A LA 2L/Mh E#iFFE TL/h. Wi EH 0.8L/h F &
2.8L/h. ZIKHH 0.12L/h Z#i A4 0.28L/h, HARIYFEISCHEN] S, 1520 HT IR & BT 22 20N
Ni.905C00.057Mng 038(OH)

ST 1

O It R e S K IR B Y H 0.541/h 3BT 42 0.40L/h, HABY RSl 5, 53
R B B Ak 22 A Nig.005C00.057Ming 033(OH), o

T 2

O S FE o R B AR 693, 7r/min TEHEER T, BWIFEEA 539.7r/min Hitdt
WET, HEWFESEHEE S, 43205044 %5 A2 20N Ni oosCop 0s7Mng 03s(OH), 0

SEA] ST EE ] PR A AR 2 80 S PR R IINAZS R A0 3 1 B

K1 HTIAEEIE

FWH
(001> | (101D M B [X %K
BET/ AXAL C X4L
=l e | dElE | 1001-1 FLER =
TD Fi %% R 2%
i 0 101/11 % ppm
01)

SeiEf 1 | 414 | 0.878 0.607 0.446 73 88 15.6 2500

SeiEm 2 | 5.93 | 0.725 0.519 0.397 14.1 15.5 17.8 6000

seiEf 3 | 514 | 0.819 0.550 0.489 92 10.3 12.5 4000

SEiEf 4 | 6.04 | 0.788 0.562 0.402 16.9 17.6 19.8 10000

e s | 487 | 0.764 0.542 0410 | 920 | 1082 | 159 /

11
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XPLEH 1| 492 | 0.725 0.593 0.223 52 52 52 /
XPLeH 2 | 533 | 0.618 0499 | 0238 | 43 6.9 8.8 /
XPLE# 3 | 405 | 0522 | 0512 | 0.020 | 10.2 7.9 6.3 /
XHEE 4 | 6.04 | 0.637 | 0544 | 0.171 92 52 10.3 /
XTHE 1 | 3.06 | 0.562 0.551 0.020 | 5.42 3.0 1.02 /
YRR 2 | 40 | 0.598 0.545 0.097 33 2.52 1.25 /
x2 IR R
. 1C B3 100 Ji Ja R 2R Fr =S LI T R R
(%) (1C/0.1C) Whikg
Ll 1 98.9 97.2 1130
LI 2 97.8 96.3 951
LIt 3 98.4 96.9 1005
LIt 4 97.5 96.5 989
LIl 5 98.8 97.3 1100
XA 1 92.3 91.8 923
XTHe 2 91.2 90.8 913
XTECA 3 90.6 90.2 904
XTE ) 4 93.2 92.2 932
XTREA 1 91.2 90.3 894
XTREf] 2 90.3 90.0 885

HR 1 A1 2 Bdlunlfn, seifdl] 1-5 3R 7 — M EA R IRALB B R M m iR =n Ik
WA RE, A% S ] & AT IKAE A OENT 5, A XIALBRAE 7.3%-16.9%; B XIHALERAE
8.8%-17.6%; C XIHALERAE 12.5%-19.8%; XRD &% (1001-1101) /1101 7 0.397-0.489,
BET/TD 1t 4.14-6.04; Ik, I8N T 5T BB RHGIE I it 28 S 4 RF 26 1E 97%0 |,
(1C/0.1C) B2 YERR/E 96 LA [, B AR BTG R AN 5 22 PR RE s

FJrENEEIA T, R B 1-4 Pl R B RERAL R A9 A AL R = AR
ML, SFEEB] 1 5, BET/TD 7F 3.90-6.84; XRD U478 (1001-1101) /1101 7F 0.1-0.9; A [X
WALBE T 5.4%, B XIALEKT 7.8%, C XIALERAKT 9% 5 XJLu# 2 o, BET/TD 7&
3.90-6.84, XRD Y% (1001-1101) /1101 7E4E 0.1-0.9; A XIEFLBUKT 5.4%, B XL
BT 7.8%, C IXIHALFRAK T 9%; X L4 3 71, BET/TD 74 3.90-6.84; XRD -4 75 (1001-1101)

12



WO 2023/123713 PCT/CN2022/083481

/1101 7E 0.1-0.9; A XIRALERAE 5.4%-17.1%, B XIRFLERLE 7.8%-19.2%, C XIBFLEMET
9%; XTLLHI 4 1, BET/TD 7F 3.90-6.84; XRD F:U%E (1001-1101) /1101 /£ 0.1-0.9; A [X
BRALBRAE 5.4%-17.1%, B XIRFLEET 7.8%, C XIRALBRAE 9%-20.1%. BLANEHIIN T,
BT ZEAT BRI R b B B4R R AE 94%LLN, (1C/01C) 24k F54E 93 LUK, i 5sE
Jittg 1-5 AHEL, PEFRRRE A 2R AR R

B MRS BL BB SEREH AU A A I BIEOR T 58, mARxs R R
Z M HT IR & S AN T REAT TIOR3 AR SR
A LA Hi ik B S2 A Fric BRI EOR Ty RBEAT B R B0 b 0 B A TR R AE BEAT
LB MRS B e, I AMEAR R TS SR AT B AR A T & SR B T
ESIUNAEE D

IEAE, AU B AR SRR R AR, T A I S it 45140, 4 L St A9 v P LA
[ FELCRAE 1T AN 2 SRR, AR A R SE A R RRAE AL A R E AL T AR A FF e B2
I BIE A R R SEas . Ban, 78 B ERBAIZER A, B R ORI SEiE 6] TR —
AT A LME R A AT ARORMEH . AFFTIXE SR ER 7 (115 BAUN B A IR R AR A FF
SRS SRR BIERAE, AN R 4 A AR A B ART T UG 7R A5 B AR O A U AR
N GFR A IA AR

13
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BUFIEER A5

v M E SRR M BT IR, HRRESE T, BFEZE . PRZEMEE, Brd e
BEABETRZE, dxmEZaBik i, k&z. rdthiEzE. rid =214l
B R ARG K

2 AR ER 1 Bk () = 70 IE AR A BHRT SRR, HARRIEAE T, Pk 2 i LI 2
N 5.4%-17.1%, Frid a2 LB N 7.8%-19.2%, Frikse /2 M FLBR RN 9%-20.1%;

M, Arid )2 FLER A 7.03%-12.74%, Frid )2 FFLERZE N 8.7%-13.6%,
Frid 52 E R ALBR 20 14.8%-16.3%.

3. MRAEBRZK 1 Ik 0 = J0 IR R AT R AR, FURREAE T, ikt 21 b
BAREAEI 25%-30%, Frak i) J2= 1 )5 5 BEAR E AR B 50%-58.8%, ik 7 = 1 )8
AR R 11.2%-25%

4. MR EIR 1 Bk () = 70 IR A BRI SRR, HARRIEAE T, Bk = g0 IE R R
B BKAA 1K) D50 N 7-15um,  (D90-D10) /D50=0.6-0.8;

Hesde . Fridk = 70 IE A BE A B4R 1) 001 0 2 W4 T8 24 0.4-0.88°, 101 (i [H] 2 e 9%
4 0.25-0.61°;

P, FWHM(I001-1101)/1101 ELAETEE My 0.1-0.9;

PRk tt, Bk =Jo IE A BT IK4R (%) BET/TD LU {E A 3.90-6.66.

So MREBURIZR 1-4 AT — WA AR (1 =70 (AR BHRT 3R A4, HLRREZE T, Frik =
TEAR AR AT B A F AL 238 208 NixCo,Mn Me( .y (OH),, A 0.6<x<1, 0<y<l, 0<<z<I,
x+ty+z<l; Me BB ER, MABETGRAH Al. Ti. V. W, Zr. Mg, Ce. Nb.
La H1[#—FhEL 2 it

e, ridBRoTzlmEH DS EN 0.01%-10%.

6 — PP = IEARAL LA IRAR (Y 1 % T, HRHIEAE T, B

BAFEEIE . B, IR, DO @A AENNERNR S, st vl s
SN B Fir ik = o0 AR RE T DK A

7. WRIEBRZK 6 FIrik (%) = 7 IE AR RF AT SRR (K 0 2% 778, HARAEAE T, ik
VTR AR, PRI QR e, PrdmiRafEmmRe, il afmasan
WYL BRIREN . BREREATH IR ERZ R, kg S A EREEEOK . AT IR, EDTA. &
BRI — BB

PRikth, FroR#Rd. PRI AR VR TG IR A 15 B = o &R Shid A A

Peadeth, Jrid = 7o 8 EhVE I K 529 100g/L-130g/L;

14
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Rkth, FrdkiEA .

ok ULUER . 255 TR 549 B S BLJER,  SR i 1a) B ad e SRV b Al N v ik =
TC&E BB AR DIVE A

Peadeth, JIrid e BRI pH 4 11-12;

Pt S Bifd 2 oham N R SR

8. MRAERUAEE R 6 ik i) = 7o IE AR A4 BL Al BAR K i & 0705, HAREAE T, ik I
MR, AR pH N 10-12, iR ESIVEE A 0-500ppm;

Puitth, Pk ML, 4R R pH M 11.9 Z# T k&4 10.8-10.3;

PRktt, Bk s B N 40°C-70°C

Prideth, Bk e B2 8% 4 100r/min-600r/min.

9. MIEBRZK 6 JIrik (%) =7 IR A RH AT SRR (R 0 2% 778, HARAEAE T, Pk IR
BHE 515 2 0 RIE T

i, FriRiBRnREH P B RTRAH Al Ti. V. W, Zr. Mg, Ce. Nb.
La H1[#—FhEL 2 it

ki, FrkBRicam iy W, Frik3 2 oo 2 5 54 IR AN A AT B2 IR AN

PLikth, Frilss el fl B R AT B IR AN B = b o 1-3:1.

10 AR IE BRI EE R 6-9 4T TUFT A I = 70 1E B A R 7 3R 4A (1) 1l 4 5 7%, LR e A2 T
BT I = 76 1E B L B B A4 (1 1 46 VR 48 Jo AL B, Tk S AL BRI . KB AT
¥

ik, PrdRlse MK BRI N Vs Vas= (2-8) 11, BREEAKELIE %
A A7 (%A 30-70°C

e, Frid TR N 100C-180°C, K9/NTZET 0.4%.

v ROERRAMRE, HRREAE T, SN PRI T, Bk ) X A
BATA WL, Fridshme B Bk v m) Xk, Frd Wz Brad i) XA, Brid 4h 572 4L
B R ARG K

12, — B IERSREE, AR T, RV FEROR 23K 11 Frak 09 AR AR .

13, — PP FHOB IR, HAREA T, HERM AR BRI E R 12 Bk i B R .

14, —Fr B i, HARIEAE T, HFURMOFEEON 2R 13 Frik i) 82 5 5 i 1E
o

15, — PP HL iR, HAEA T, SFEBUFZER 14 Bk 8 &S 1 i

15
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2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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