§a8 % s U S NS D A N = Vol. 48 No.8
201648 H JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Aug. 2016

doi:10.11918/].1ssn.0367-6234.2016.08.028

Bk LiMn, 5 Niy 5 O, 7 4 8 3 71 2

1T, R

(Fbntf B4 B BB, 5T 100088)

@ OE. F U LiMn, gNig O, ERA BBy 30 7 Mk, R KR By #0038 3% A K T & @ & LiMn, (Niy O, EH A, I % A
5 (SEM) X S &8 K AT S (XRD) An s AL F A (EIS) PR T MBI E M H F R Mo . Tl & RE W H£00E
A & 1 LiNigsMn, O, AR 8K 2 3 & 500, B P R AR 50/, b B 0 AT B & 1B PR 3T 2 9, LiNig s Mn, 5O, By WL 77 4% 75 v FiL
WA, EBTT RARRN, HETAEFEEERF T RFETHRBEASTE,LiNij Mo, O AR EREHEMR A, ERE
TR R AR, T R BER AN A, B R B T, LiNi sMn, O, A7 B8y 7 A7 3 B b, A T 5 Bk SEL JiE
Hy JE JE 3 K LiNig sMn, SO MR Sk 4B 30 0 £ 5 B E AR R B B4 % &

KEEIA . 4B T W E AR LiNig sMn, O, 5 30 7 F M e

FESES, TMII2.1 XEREREAD: A XEHS: 0367-6234(2016)08-0166-05

Insertion-extraction kinetic of spherical LiMn, ;Ni, O, material

REN Ning, LU Shigang

( General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract; To figure out kinetic performance of LiMn, ;Ni, O, positive-electrode material, spinel LiMn, sNi,; 0,
positive-electrode materials were prepared by a hydrothermal-assisted coprecipitation method. The structure and
lithium ion insertion-extraction kinetic of the material were investigated by X-ray diffractometry ( XRD) , scanning
electron microscopy (SEM) and electrochemical impedance spectroscopy ( EIS). The results showed that LiMn,
Ni, O, material powders prepared by coprecipitation method had a spherical morphology, a small particle size and
narrow particle size distribution. During cycling of LiNijsMn, 0,, the transfer resistance increased the diffusion
coefficient of lithium-ion decreased, and then the electronic conductivity and ionic conductivity reduced. After the
temperature rose, the solution resistance for LiNi,s Mn, O, material changed a little, but the transfer resistance
gradually increased and the diffusion coefficient of lithium-ion gradually decreased. In addition, the dissolution rate
of LiNijsMn, ;O, material was accelerated, and the thickness of solid electrolyte interphase (SEI) layer extended.
The insertion-extraction kinetic of LiMn, ;Ni, 0, material had a close relationship with temperature and cycle times.

Keywords: lithium ion battery; positive-electrode material; LiNijMn, O, ; kinetic performance

R AR LiMn, sNi, O, T HUE v 25 8 AR
-5 LR R 1T BRI S R L D ARORA R v e L
I Al B9 R 2 — Y H R, i 4 LiMn, (Niy 0, 5
T3 A K IR VS IE B R e ek AR DL R
AHILTTVETE 55 1o i AV BUASIR B L& W I 3 1
B AL 28 A R O, S A M 2% Ak PR fE
2% TR MRS BRE I 125 AR 7K AT T 8 B AR ot — e A 44
AN A AR RS AR A BURRE— R A HLI A, AR
B, WOE LS B iy T 1k Y S 0 e R A AR

Y Fs HE: 2015-09-08

E£mAB. ERALRPAE4(51302017)

EEE N AE T (1975—) B L5k,
FHERI(1966—) , 5, 4%, T4 S0

BEEE: T 7, mm040412@ 163.com

Gy, — S5 Ni—Mn SR AL R, T
BRERIBHE | BT A B T R S R — A 4 N
LA AL PE AR ) A B T 1F FUbb el v
(9 J, R A 8 e W T e o PR e A 1
LR . G, ST AR B R e AL S M R — A
T TR A S TR B0 3 g 25 R B T
301 13 25 IR B4 % - PSCA (UL R ) OV
(PEFMRE:)  CPR (L Bk ool i ) (EIS (i
SEREATIER ) 451 AR BRI G R B 12 i Ak
A REALH AR A A2 R 2 4 3/ L %
FBI T F 4 52, EL T AR R BELC 35 P ( Nyquist 1) B
T X 43R [ 457 53905 BT P4 5% ) b, 1 25 3o 82 f 3 o1 4
PO BT R TR A% 2L AU R FR RS A SCR
JHZK S B IE DT 3L 1 46 T LiMn, Niy O, 68K}, 3F



5 8 1]

fE5, % . B3R LiMn, (Ni, O, BB 3 1 2% - 167 -

ERLLEISCHA LA BTIERE ) RN IS T AR B 1
I P

1% &

1.1 LiMn, Ni, O, E#R# I HIH &

# NiSO, « 6H,0 £ MnSO, - H,0 &l k41
PR AE 12 2 B S E B TR I 1,8
NH,HCO, %4k 7t LI i e 25 B8 /K R i 2,
WETIEFRI TR 1.2 % A AR, SRS W 2
SASE VAW 1, WS BERE 30 min KRB AR N 48
o RO ZE TOCAE 200 °C B TR AR ROV 10 h. 285
BLOACHAS R ATSRAR 1) AR Ao AR TR
BEFIE R ATORG  BRIES 6 h, 2850 THRA0 TR At A5 3
MAIRA W ARG 3 500 CAREEESS 4 h, &
IS B FURE =4, IR 7E 800 °C il be4s 12 h, & n
7E 600 °CA4 6 h 153 Hr/=4).

1.2 SLIREhAIESE

Fefim by 8 1 1+ 1 43 FRHL LiNig sMn, ;0,1
PERPEL B EEFT PVDF; T 11— HY 55 -2 - ni i Jo i 775
FUERGWIRG YIS W 0iFE 3 b KRG IR G R
R S R B AR T L e B S RS T F
105 CHEF I Fshoh F AL EAZ R 10 mm B
I % F 5 8 o i 16 IR 8% R FH B oK R R LA
4 MPa JE 3T e SEA5 21 H ok 20 e #5400 e b 1) 1 AR b
R H Li &)@ ik, 35 E Cegard 2300 i HE,
1 mol - L' #y LiPF,/EC-DMC-DEC ( #& L It K
11 s 1) S HUARIR, 7 e e 2l S F B4 h ik
A7 S50 H b 2 2
1.3 Wik FAE

K H A B HE S 7 A XRD-6100 B X G647
SFHASORT T il 25 04) TE AR A 54T XRD 4381 2R FH H 57
23] SUSOL0 AUFHE HIBE (SEM ) WEZEHE i 1 A Al
AR RN TR 43 A SR FH 56 [ ) 56 4 7 20 W) Y
PARSTAT 4000 #I i, £k 27 T4 3l 1 328 i, £k 27 B it
T IESZ IS SIRIE N 5 mV, FAFBRIEE 0,01 ~
10° Haz. IEAR TG PR 500 TAE FL A, 2 L e A AN By
HLR AN i 8.

2 ERG53%m

1 & LiMn, sNi, 5O, 4 L XRD 3 [&]. B &1 1
ATLLA Y, LiMn, s Nig O, M BHE 20 i 19.1° .36.8°
38.5° 44.5° 48.8° 58.9° 64.8° 68.1° .76.6° 77.6°
b AT Sk e 17 430 VAL T T AR A AT LiNig s M, 5O, 1)
(111), (311),(222) ., (400) . (331), (511),
(440) . (531) .(533) . (620) & T A7 565 . P SCiik

HGE 7E 700 °C EiRIBRE T A U LiMn, 5Ni, 50,
ARk A B AR O T 2K 46, T8l TET 400 T 440 ]
23 B Li, Ni, O 2Bl iz ok it 1, &
AAFAE S AR R 25 1 | I 80 -

3000 _

2500

2000 F

a.u

31500

— o

— (=)

o <t

1000

g —
o
500 \\NJ ] o

30 45

0 15

CPS/

440

511

—
(s
w

0 75
26/(°)
1 LiMn, Ni, O, # ## XRD &
Fig.1 XRD pattern of LiMn, ;Ni, O, material
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Fig.3 Nyquist plots of LiMn, ;Ni, 50, before and after cycling
and equivalent circuit used to fit the EIS
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Tab.1 Partial fitting results of EIS and lithium-ion diffusion
coefficients of LiMn, s Nijs O, measured at different
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