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(57) Abstract: The present invention relates to an
ionic group induced compound phase modified lithi-
um-rich layered cathode material. The lithium-rich
layered cathode material is composed of an inner
layer, which is a lithium-rich layered cathode materi-
al of which the particle diameter is 50-200 nm; an
outer thin layer, which is molybdenum oxide par-
tially replaced with sulfate radicals; and an interme-
diate layer, arranged between the inner layer and the
outer thin film, formed by an in-situ reaction
between sulfo-molybdate radicals and lithium-rich
phase Li:MnO; on the surface of the lithium-rich
layered cathode material, and formed by a spinel
phase zone and a compound phase zone. The thick-
ness of the outer thin layer is less than 5 nm, and the
thickness of the intermediate layer is 10-30 nm. The
present invention further provides a preparation
method for the cathode material. The present inven-
tion is less in using amount of modification materi-
als, simple in technological operation, and strong in
structure controllability, and the prepared lithi-
um-rich layered cathode material in compound
modification has better electrochemical perform-
ance.
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ARG
AR M — Mk R EB SRR MR A RN E S E R E M E
Li1 2Mno 54Nig13C00.1302 K il % %, BT AR E S MR IH &H A

BERER

SR OIE T Re VR S H e B g B IR AR B D BURAN T AR RRIR X Bl ) R G, FER I AR R AR
Horpr, PR A U R R RE A BER R R I LR, N TR AL M i R R B
THREMRE R G . AT, BT R ENEENIRE ), A Reil R SePnmE 2, F2HL
Rk 2 — R8T b EARAM R AR S I L 8RR TRk, —FhBie Ll 25 B 1 IE AR A R
. Ni. Mn. Fe. Ru...) — 23| 7t & W&
JEEM. X TESEN LiCoO, M1 LiFePOs, & MBI BAR LA BEm, SR H AT SRR
Z, TR EEEER . AT e — R, AT 2R B R AR
BHg o e, Hor, SR WAL 2 RITE IR 2 F Bt B AT, B f Ak 255 M Y B2 #1 (FePO,
AIPOs 2D |« RBAAVIEREE . B CHBE. . ZRES) AUV RREHRERN 2
ML FRPERLE T R 51 B S5, R T R I ] S SR, SR AR T A RS
FL, AWEFE P iEtisk, SRR 5 HR SR T E A A R SR AR

RANE

AR AE T 3R — Pk J5 I B 7 2k 1 S R TR A 5 R I B G AR T2 16 1 &
HERIR IEARMRL Bl 4 51, 2R BIE TR RME &2, T2 ER R, g5n
VEBR, I LIS 52 A 18 1 ) & R 0K T ARob ek L B A 1) A b 25 1

AR B SR LR HOR 7 RSB .

—Fh P S E A ARSI E SRR EARMOR, HARESE T, % E SRR B
KL R, R RS 50~200nm 16 41 R IESROM R, A1 E AT B AR 345 4 BRI &AL
W, TN ZE 5 NEZE 2 AT A ER AR A & 4 2R IE b B3R T 0 & 41 M LioMnOs JRU X
I A R 2R o AE XD T A M X R P R s AR B RN T Snm, A E) R BE
10~30nm.

RS AR B R EAR MR v, AR IR

1) BRI % B A RIE A B LiiaMno 54Nip13C00.1502

AENRIIE T, B 258 Ni(CH:CO0),-4H,0. Co(CH3CO0)»4H,0. Mn(CH3CO0),-4H,0
A LiCH3;COO %48 5 T [H BE R FLAR RN 0.13:0.13:0.54:(1.21~1.25) BT EE 1/KS, B
4 R B TR FEN 0.5~2.5mol/L R HUCA R As AP IRVEIE T R 7oK, B AR
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WIEN 0.5~2.0mol/L IS WIC/EEN B, HATERSES A MM P RS TN RMEZ LN
(0.8~1.2):0.13; KR B BB RN BIE A o, FER &K R G pHAE N 7.1~
7.8, ZJEHIREHWE T 80°CHEE/KB R 4~7h, HELERR, HFEETE 100~120CF
B 12~24h, REITER, BTHALF, LL5~10C/min FEREFR L 450~500C, {RIE
3~5h, AEEEREHRIMHABETEX, E£VUP, BL5~10C/min FEE R
£ 800C, fRIRE 16~20h, X2 =R ARE HZERIEWRA KL Lit 2Mno 54Nio 13C00.1302;

2) KUK R B METE R BT K, B AR 2~2.5 gL ROAHRR BOK I W, 1% 1
Li12Coo13sNig1sMnossO2 5 0 K & tHBR % B il &t v @d~6):1, ¥ 2], 1) B 3
Li1 2C00.13Nig13Mno 502 T A B 1% $H BR #5 K ¥ Wb, ST M A 5~ 10min, fHR# 5
Li1.2C00.13Ni0.13Mno.5402 — ¥ HURL 1 78 40 B fil s

3) KRS ECN 40~48%BR AL K IE IR INRE R 20 FrR iRl iR i g
WIS B IR LE N(0.8~1.2):100, #iidk 12~24h; #h3E, T, FiEMREFERN S,
£ 300~400°C{riE 1h, @ HEZRGINEGHBMHT LinaCoo13Nio13Mno 5¢02.

ARYIEA LR SAIRCR : % T2 PRI R, 53R A A A R AUH AR AR
e B AR, FEKES P S B R — ORI R T T 4 e, B TS B SR A TG B K
5143 BUCFE B A LU 2 THT 1 ] R o i 1) 25 1) 2 G AR R 0 8 4L ZOIR IEARMRE, BRER IR B 2%
WA E 2 S BB AE B R R IERM R — IRBURL R T, AN B Y 2 iR AREHERAR
I IR FIORL R TR S NAE BRI A A DX A A XA R R I I B TR = . U= (WELR Y 2
FRALR A AR A D B G ARG K, (B3 RHE R PR BE AR TR R, ORI FE 78
TR A PRI 2 T A B I 25 B AR R

B P e B
B 1 DA R IS B 1 1S R A RS U B R R AR AR AR B s B
B 2 AR W SE i) 1 A 2 A B T 0 s BRI RSP R0 2 J TR B0 R 2 A
Bl A
P 3 DA R ] S it )
SEWSEN RS
B 5 DA R ] S it )
K 6 AR W] 5K I 51
FEN B E B X EL I

=

1 #1382 & FE R & 82 R IESRA B SR 7T 3R 20 A6
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1) B 1.6887 g Ni(CH;COO)»4H,0 , 1.6647 g Co(CH;COO0)4H0 , 6.6100 g
Mn(CH3COO),-4H,0 1 6.3067 g LICHsCOO ¥ 7£ 100mL X BT /K, IB/EEH A; ¥
10.5598¢g AT A AR TE 60mL 2531 /KH, BBV B. ¥ B B MARAR A #, £
SeptE 15min, WINE/KIAT KR pH BN 7.5, R4 15min 5, 80°CIHIRKIS 4~5h,
BRNRE ORI, 2 EE RN, £ 120C T/ 24h, E T4, Ll 10°C/min
A THE R 480°C, {RIR 2h, TEGFIPHAE TEERY, A5, B 10C/min 1
AT ZE 800°C, {RIE 20h, (R BASHE VR TE S IR S P oA A, 193 E
ERIEM A B} Lir2Mno 54Nio.13C00.1302.

2) K ollg W/KEHMRBEBEMA 6omL X & F /Kb, E 1) i
Li12C00.13Nio.13Mno 5402 FRHL 0.5g TN B ZHIE HeK I, B 10min, H5HF;

3)  #5 0.05mL BALER AR 2) ARG, B 120, W, T
Fifdf R EFERYd, B3R T, B 10°C/min FEERFHE % 400°C, 78 400°C{RE 1h,
AR ERARNEEMHBME LiaCoo13Nio13MnosiO20

F BRI R E GRS S 2R IERM B, 2R, RmIUR M, 1%ZH
JRERLE Yy 8:1:1 (5T & LUV FRTE N-FE BRI ng Be i b, MU FE 3~ 5h il R, F L@l )
BETHE L, 80CEHZ T 24h. KR A P UIRE AN 12mm B fy, PAHON TARE R,
L4 MG At B, R B S ] Celgard 2325 FRBE 4%, HE AR 1mol/L (1) LiPFs (1)
EC:EMC:DEC=1:1:1 (ARLL) Wi, ETEMARE. £ LANDt il KRG A1Th
WA R M, YEREHHZE LI 5 A 6.

S 2

1 2 2) BBREIHH 1.

3) B 0.04mL BRAEF R IMBIL IR 2) PR MR, fitke 12h; I8, M, Fr
R ARETERP P, 55T, BL10C/min (iEETE % 350°C, 7E 350°CHRE 1h,
AR ERARNEEMHBME LiaCoo13Nio13MnosiO20

SEht gl 3:

1 2 2) BBRESLe 1 AH .

3) 44 0.05mL BRALEEBR M BIL IR 2) BRI S, BidE 12h; HhUE, T, Br
B ARETERP P, 585 F, B 10C/min fEZFEZE 350°C, £ 350°C{RIE 1h,
AHE FEABE S MBI LinnCoo.i3NiosMng 54026

TEM
T OEL 1.6887 g Ni(CH;COO)4H,O , 1.6647 g Co(CH;COO)»4H:0 , 6.6100 g
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4

Mn(CH;COO),-4H,O 1 6.3067 g LiCH;COO ¥ f# 7E 100mL 2B 7K, 2B A; K
10.5598¢ FTIE R A A TE 60mL 2 B -F/KH, L/EHH B WK B ZWMIMARIEHR A 1, FF
SEEFE 15min, WINMEKIEY KR pH (E N 7.5, AL 15min J5, 80°CIHIEKIE 4~5h,
BRNRE ORI, 2 EE RN, £ 120C T/ 24h, E T4, Ll 10°C/min
A THE R 480°C, {RIR 2h, TEGFIPHAE TEERY, A5, B 10C/min 1
AT ZE 800°C, {RIE 20h, (R BASHE VR TE S IR S P oA A, 193 E
JEIRIERE AL LizoMno ssNig 13C00.1302,  BIAZE FIFE
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BURIER

1 —FhE 72 S B A MBI R R IERM R, BAREAE T, %5 SRR IE R 4 A2
W R AKLAE 50~200nm 15 1 EARIERMEL, SRR #5 BUR IS, EENESINEEZEA
B AR A R AR AT 5 L2 IR I MR R 26 11 O B M LioMinOs3 JEUT S5 A= 0 4 i A A DX 0 A2 45 K X 2L AR g o 1)
75 ANEEEEENT Sam, FRZE B 10~30nm.

2. —METEFIE S E A MBI E SRR EARM RS & s, BT IR

1) BORER V) % 8 4 EIR IE AR B LinaMno s4Nio.13C00.1302

AENRIEIE T, B %85 Ni(CH;COO)»4H,0. Co(CH3CO0)2-4H,0. Mn(CH3COO0),-4H0 #1 LiCH;COO
W BB TR ILKIKAN 0.13:0.13:0.54:(1.21~1.25) T EBFAKH, BREBEBE TIREN
0.5~2.5mol/L KIEWHCIEE W A AT T X B 1K P, EH Bk IE N 0.5~2.0molV/L BV RICIEE
W B, HITGHRS A WP EE TR EZ (0.8~1.2):0.13; KIEH B BHERIMAZIER A F,
TR IR TR A pH 8 7.1~7.8, ZJEHIBAENE T 80CIHEIE/KIA K 4~7h, 3FLEIR,
F B BUAE 100~120°C T4 12~24h, 13 2T R, & TR, B 5~10°C/min BJEZTHE E 450~500C,
{RIE 3~5h, AHEEREEFEIHAHETEY, £, B 5~10C/min FJ#EZETHE 2 800°C,
fRiE 16~20h, A2 FREA DS #HERIERMEL LiiaMno 54Nio13C00.1302;

2) KU KEHMEEMESEFAKP, FEHl AL 2~25 gL' MH R EKBER, %R
Li12C00.13Nio13Mno 5402 5 V7K A4 BR 4% A R & L o (4~6):1, K588 1) i3 Lii2Co013Nio.13Mno 5402 A 3]
R KT, SRS 5~10min, FHERH S LinaCoo13Nio1sMng 5402 — IRCRIURL R [T 78 7 6 fik 5

3) KRS EUN 40~48%R 1k K BT N B S IR 20 FifS R R, R A S R A
N (0.8~1.2):100, $iH: 12~24h; HhUE, T, M RETERXp S, £ 300~400CHRIE 1h, &
BERFBNE GBI LinaCoo13Nio1:Mno 54026
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