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Abstract: In order to improve the electrochemical properties of high-voltage LiNi,;Mn,;0, materials, it is
proposed to prepare the LiNi ;Mn, ;O, cathode materials by adjusting the Mn®" concentration and material morphology
through annealing. The electrical properties of LiNi,;Mn, ;O, are influenced by many factors such as the structure and
morphology of the material. Annealing heat treatment is helpful for the oxidation of Mn*” to Mn*", so that the control
of Mn”" concentration can be realized. After annealing, the spatial structure of the material is transformed from Fd3m to
P4,32, and has a micro-scale polyhedron morphology, which effectively improves the cycling stability and discharge-
voltage platform. The results show that the material annealed at 700 °C for 15 h has a specific discharge capacity of 118
mAh-g" at 20 C, and the capacity retention rate is increased to 92.8% after 100 cycles. Therefore, high-performance
LiNi,;Mn, ;0, materials can be prepared by optimizing the Mn*" concentration and controlling the material morphology.

Key words: lithium ion battery; LiNi,;Mn, ;O, material; high-voltage; Mn’" concentration; morphology

Y HH#I:2019-12-30; & E B #7:2020-03-06

EEWB MWK AARRFHAEIL S WBII H (21805186) ; 1 5 5 4 BF & X ¥ Bh 21 H (2018 YFB0104402)
EEBA Y (1987—), 4 W4, G0 TR, 32 ZEHF 5 75 1)y B0 B - FR St 1 A AR L R 3t 2 B 40 T
BASIES A2 (1976—) , 4 -1, EZHETE 7 10 Ry 4k 2 B R B TR ] SE 1 S0 AT R Az i .




o5 37 & 2020 4EH5 2 1) WY ST M vk B RUE SR i 04 7 1 iR LN sMn, 5O, 1F B b R 47

0 5%

S L RE L H S AR L % s AT i AR R 2
25 [6) HJR & J A R R B R L b DL A
B thig s R & TSSO KGR
SRR AT A, A 23 [R) R PR AN N, )Y o i A v AR
B F L L R R AR AR A R — R R R
P MR B L 25 a5 TR B I ARORE R 1 B R A
VAR , RZ W5 E X5V B L IR IE bR TR T
KBS, Hrp, A 4.7 VILALOE 6 08 B ER
i A1 B R AP R R L Y BE R DL R T R
JE Bk R H R R RIS B B R AR H AR S
4 A TR B PRt ARG R A FL T A B L R L 3.8 V
PR BT 4.6 Vo FEWE AL B R B L RS OR
I LT, 4 e B e S B H TR T DA A D
b HR I B R E — D S b A T SR L
I, 5 L LiNi Mn, O, 84 B E 25 18] B U R 58 b H
ARG R .

LiNi,;Mn, ;O, #4852 3 2 5 41 0.5 mol (9 Ni Bt
FRA A R HE (LiMn,O,) FF Y Mn 13- 2 9 . Min
LRI LN A, BHE, B WME T 2 F
LiNi, ;Mn, O, b B G 57 3, G i AR 75 2
TP WL R W R BE R T . R i iE W
LiNiy;Mn, ;O 4 8} i T i il 48 b2 ok F2 1 2 30 TC 7
Fd3m 23 [ 8544 . 3 I8 [N A 46 4 R k1 R A 8 iR
T TR R S8 Mnt 4 8 U Mn'
A LiNi, O Ze M =4 . RA4E Mn™ HA ffb 2408
P E S 4 Mn® af DU a8 4k 52 R B Min® il
Mn*" . Hep Mn™ 5 TR R R E AR T,
AT 3 B8 7™ 01 7% e IR

VEZ W5 A B R RErf Ni & Min 1547 BH B
BB R T KR M iF5E T/E, i Ti.Fe.Gr Ml
Ru 210D 2% A0 A A, H ARG H Ak
PEfE . Manthiram 2" 9 2 0] Cr.Fe . Ga %5 5 1
B 4% 0T LLA SO0/ 2 A Z ) S R s R
T3 Ah 2R 2 A — R S b R R A AT
Br. ®EHM, A4 (ALO, . ZnO  Zr0O,) B B2 £
(AIPO,. ZrP,O,) Lk Je B 5§ F 3 4 [ 1A g o
(Li,La,Zr,0,,) 5 S 10 6 1 b kL C R 7E 5 R A4
P

il £ FLA Ot R H Ak 2 1 8 A B A R R A R,
O PR 22 A B i A Ak o A T R A )
4 15 ¥, AN TR) T BRI TE 1) 4 1 BE AT A5 B G5 22

5o I A R BRI RE A G BES B, I Min®
wVEHE ANREA —EF W Mn' BFTEA F
T2 AR T A S RN T R AT R
FOAR R IR o AR T 0k Min® 5 il 75 220k 20 44
B Mn® . AR T RIOK ZUBURL , 9 K 909 B
FRPE T A TR RLER AR RRAR T Ak e AR T
2 I HR v A R R L 1H R 9 b T ARORE i ) S T
Rl SN, (A3 PR AS E MR 22 . I, O T Bl A
BHIY FPERE L 7 R LN Mn, O, 8 R0 T8 55 Fl
Mn" i,

AR S 3 4 ) e i IR S )] g T ) Min®
R AUE AR LiNi Mn, ;O 8 8, %8 5 Al 24 1 fig
PEAT T ORAG IR RGNS T Mn™ & B FIE S0 bR
HL AL S PR RE B9 A T BIL]

1 3o

K w4y F B O U BE - R B R T AR
LiNiy;Mn, ;O 8k, 156 Fefb2z i RS 2 molL
7 MnSO,*H,O \NiSO,6H.O IR & 1 . Hk b 5
PR TE e (PAAM) I T 25 8 5K, BE 8 T & 73 4K
J0.8% W43 BRI W, Z )5 F Na,CO, UL VE 7 #2 1]
fb2f it i i 20 % W R I GE IR AL TE AR
TRA W, 0 5 20 5 A% i PR R & I, 18 A
PP RN A v R N A R R R AR DO .
il V5 W pH {H R 8, B B 15 18] 2h 20 he T 3 2o 98 T 48
Ji 7E 600 “CHEBE 5 h 15 %] MLO,(M=Mn, Ni) & ft9) .
WA 5 LLCO 4% Ll sE IR A ¥ 5 5  fEE R
SURT 400 CHBE 6 h, FEAE 900 CHR i 20 h ), Bl
B EZ I B3 AR A LiNi Mn, 0.8 8 1 id
R T-00 538k = FlR KB FE S AE 900 CHR IR 20 h 5
PR [ 28 700 C3 il PR 5,15 F1 25 h, fie J5 Bl
BHEZER, 50828 T-5.T-15F1 T-25,

2 MR & AE

FE it (8 OB RS R 30 R 49 v 1 B
(Hitachi S-4800, H A) #£47&1E . XRD 3% [ 5% H H
A Rigaku 28 ®] BB R X FLATHCRE . XA S
Bl CuKo B8 5, HE 40 KV, HL 3 150 mA L 4
Z AR5 (°)/min B 494 3R, 10° ~ 80° Y 1 1
Fil . i MDI Jade 5.0 A H 58 a6 £ FE 510
P75 3% P 3 o 9 [ TR R 47 inVia B R B O S AL
frR%E., WK E N 780 nm., XPS i % £ H



AR (R e 30)

48 AEROSPACE SHANGHAI(CHINESE & ENGLISH)

95 37 % 2020 4EH 2

PHI 2 @ ) PHI 5000C ESCA System X % , 525 4%
5 Mg #2551k 14.0 kV, B % 250 W, 18 fig 93.9
eV, DL Cls (284.6 V) R HEUESFITEE G RERLIE .
WA B TS 8 LiNG -Mn, .0, 5 S B F] (SP) |
Kigh M (PVDF ) #% BBt &t [ 8: 1: T AR &, H N-H 3
ﬂtk”%ﬁmﬁﬂ(NMP)%*HQ,H\%J)JEW’U”}?*# W H A
S B A B R A 120 C L2 BERS T IR
ﬁkﬂt&ﬁo VW R BR S B RS 2 T W O R
FE5 T, IR R 5, Cellgard 2400 R £ 1L
JIES A B B, B A R A 1 molsL ' LiPF,/V(EC): V
(EMC)=3:7, 20 %% it CR-2016 0= H1 3t . 35 H )
i DUE 38 /08 ey 2R AT A R = el b L R
BRI AE 3.5~4.9 VYT o %0 =X H b #E 17 96 PR R
G, o R A B A RS e . R

‘
0 "
.

A 3. 4 ?, um }
e

(¢) T-15
1 A[EHR XBSE & AR LiNi sMn, ;0, %7 #1 ) SEM
Fig.1 SEM images of LiNi,sMn, O, materials synthesized at different annealing time
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Fig.2 XRD patterns of LiNi,sMn,;O, materials synthe-
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Fig.3 Raman spectra of LiNi,;sMn,;O, materials synthe-

sized at different annealing time
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