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(57) Abstract: The present invention discloses a layered lithium-manganese-rich positive electrode material with olivine structure
LiMPO, surface modification and manufacturing method thereof. The manufacturing method comprises: using a co-precipitation and
high temperature sintering to manufacture a pure phase layered lithium-manganese-rich positive electrode material; and using a sol-
gel process to apply a uniform coating of olivine structure LIMPO, on the surface of a layered lithium-manganese-rich composite
electrode material. The invention applies a surface modification of an olivine structure LIMPO, to a layered lithium-manganese-rich
positive electrode material to effectively improve a cycling stability of the material and suppress a voltage drop of the material dur -
ing a cycling process. The invention provides a simple, low cost, and environmentally friendly manufacturing method applicable for
large scale industrial production.
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« IRBERT5°C:

4. %5 FRTCHIIFERER . BhER AR A ORI MR Eh SR S I S A OB, B
IR EIpHATELL. IREE975°C.

5. FREREL . FRERFIERERIOAGE, BREMRCII/NRTS, NS RTER IR, BEEL
JE, HEF-
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[88]

[89]

[90]

[91]

6. RAIEY) 58.18mol BN FRIR 6395 (JIIEY SHEFRAEE /KL 1.08)
. S C/min B THRE R THEEI550°CHUR6/ N, S8 7E AL °C/min Y FHR#H K
THR B 750°C R 11/, BRI RS2 400 2R & B A AL AR R

7. F10.202mol BRTZEE . 0.202mol BiMZ L« 0.202mol iR — S 2 F11.01moliFi 41
MRETETERTK, REAFH&RREEREETEWNM, 7280°CT, 1818
F. BB

8. REFTGEEIAE 120°C P BT, 8%, LASC/min B THIR A R THE F)600°CH
BRa/NE BRI B £ B HI LIMPO, 2 T 167 2R & B A TE AR AR

K S At 5] S TS BB B LiFePO, SR THME T 2R B B AE B IEAR BB A0H &5
TR b2 R FRENO.4g 1B IILIFePO, K T 1 2 R & ¥RER F: TEAR AR,
JIA0.05gH) B BAES B F10.05gFPVDE  (HSV900) fERELETR, FAOMES
. TIAN04gHINMP A BUR S, WRISETWE hks ., BT ETEREAFE
FP LSRR AT, HREHRCR2025F0=CE M. 7E25°CF, LAS00mA/g7E2-
4.8VIEATT100IRFEACRIEER, SRAAYIKLIFePO, R IHE 2R B R IE A A R
GRS R R (EIMRENETF, JF B Rt BN E EE A AR
POREFE IR EEA T R A P AR R R, R TR R A A R
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G E
— R ZULE R LIMPO, SR EHE T 2R & PR B AR ) &
JTiE, HAHEET, EIE TR
DFRECER R SHER AR T S 7oK, Fosl Ry
70.5-2mol/LINERIETR, Pk S mmh S m BRI ==L,
Mn,Ni,Coyg O, TNi« CoFIMnILZE FIEE/R HLFREL, H,
2) REBHANZ K AR 2 B oK T ECHI BB & B, Erb, B8
WRIE 92-10mol/L, Z /K AN EE /R R 5 2R 2-5mol/L;
3) ¥ UR2) TSR G BEIIN AR ROy 2T, TR BRI A
N R FH30%-50%, FF HIEHlIpHIEAE9-122 7] I E7E60-80
°CZIA];
4) KPR FCmIIFRERER . AR SR IS TR I 5 28 43 5l 53
IR B ZES, AT R ApHETES- 122 7]« R EETE60-80°CZ
IA]
5) L. FREFIERENEIINAGE, BHEFRIL12-20/N S, SRIEH
VIVERL IR, VeliE, M
6)
FTEY) SIS SNRE . HAE450-550°CTIRE3-5/ NI, RIS T7ETS
0-950°CHEGE10-16/NF, RIS 2R IR & SR B EAPT R, ik
VY SRR BRI (1.05-1.1);
7) REERYE . HEGEIR . BEE. SRR BRI 10 12 (1-5)
PEETRE TR, SREMALE) Frisisin 2R E mEmsE
EARFRE, 7E80-100°C N ZE T, JERUEERL;
8)
¥robUg7) IS EEIRTE100-120°C T EEMET, Bk, 7E400°C-600
CTkR4-6/NF, RSB B4 LIMPO SR TS TR R E R
B ERR AR
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[FUR 23K 3]

[BUFIESR 4]

[FUR 23K 5]

[FUF 23K 6]

[BUFIESR 7]

[FUF 23K 8]

[FUF) 23K 9]

[BUFIEESR 10]
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REDCMZSR ARSI & 715, BAIER T, PO, N
BRI BRI . AHRREAANEEIRER o () —PhEl JLA,  BHENBRAR S
< BERREHAITERR G o ) —FRE LAY, SRELNARRRER « AHRR BR TS
R i — R E LR

RIEDCMZSR TR RIS & 715, BAHETE T, P8R iR i
SENIE T S E A AR P A — PR, I HIREE92-5mo
VL; SEMNINEZKIBEIR T R2: 1

REDCMZSR RS & 715, BAHEE T, P96 IR E:
NEENEE . BRI ANHERL T 1) —FpEl JLFP-

RIEDCMZSR RIS & 515, BAHETE T, P9e)T 2 Ll1-5°C
/minfIFHEE R AR F)450-550°C, FRIE3-5/, SRFF T LAL-5°C/
min ) 2R £750-950°C, R 10-167N

RIEDCMZSR ARSI & 515, BAFIETR T, SRR IR
REFAE . BRSO i — Pl LA

A Z SRR RS 7, BEREAE T, PRDINANTE S
JBIE RIS . AR LR . ERR L BRANFENR I Bk A —Fhel L
o

RIEDCMZSR TR RIS & 515, BAFIETR T, P37 P TR Bk
IERBR _ S5 . PR AE MR DI —REULRE, R
FIRATEIR . AR B HANERE 0 —Fhel LR, JF HA%
VS INFH R R < B TR = 20~ 50% -

REDCMZSR RS & 515, BAHETE T, U8 2 Ll1-5°C
/minfFHEEZ TR E]400-600°C, {RiF4-6/NF

FASORZE 3K 1-9E— T 3R (1) /) & 7 AR A — PR A T S5 4 L
MPO, K HEMHZ R E R EARAE, HEAHERT, IR ERE
PRER AL TEAPP R 2420 LioMnNi,Copg,,0x, HAT, xo yhy
EEIREL, 0.4<x<0.6, 0.1<y<0.2; FTiRERE B ERRIBAY)
M T A5 LIMPO4EL B 2 HLINIPO4, LiCoPO,, LiMnPO,
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. LiFePO,, LiCuPO,, LiAlPO,, LiMoPO,ELiMgPO,, I H¥=EH#
WA BEE I LIMPO, 878 J2 10 i &0 20K & PR AL I AR i &
111~10%-
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