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WO R LU A RO R R IA 210 mA ¢ h/ g B9 LiNiosMnosO2 #EH( 2.8~ 4.5V, %
FE30mA/ g), (BARME M 852 & 72 i AR B T 258 M ARR, A BN KK T SO RHIG PR BT R B L
AR IO AT 1) FB, o EHLEBEAT T 0 B AR I IRl B 4 TR T HE— D s o NI T X, pe sk
TR 1 T B R A L R B A AR R R B REAT T R L AR R R SO 7 X, ZIgTHEE R (2 ¢/
min) , e I 45 G 1 e 45 ) B R DR T AV T2 T R o (R A RL B RSO AR Sk B 188 mA ¢ b/ g, 30 MBI G AT IR EE
£ 174 mA * b/ g, THHBHEAETHEMIER .
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Cycle performance of LiNio.s Mno.sO: as
cathode material for lithium secondary batteries
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Central South University, Changsha 410083, China)

Abstract: LiNipsMno.s02 was prepared by co-precipitation methode whose first discharge capicity can achieved 210
mA * h/g(2.84.5V, current density: 30 mA/g). But the material s cycle performance is seriously affected by the
synthesis conditions. If the synthesis conditions were not seriously controlled the material s cycle performance would
be bad. The inner cause to the cycle performance was studied and the preparation way was reformed. By improving

the matched way of lithium, studing the affection of heating and cooling rates on the material and renewing the heat

treatment, the material s cycle performance was improved. The material s first discharge capicity can achieve 180

mA * h/ g and after 30 cycles the discharge capicity remains 175 mA * h/ g.
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(ELRE P R A el R AT AR (0 2H 23 A e 45 g 5 7l
AEE, PRHRTEA M Rt ARG ARZE . O T HTEH
LG ERE ), AR5 204 T S WA RHE A 1 e
FINLE I AE P RE Rl B A4 R & BT 2R T &R 5
BHERE I, G T AR IR ERE .
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S2 Bl NiSOs = 6H.0 (70 #Hr4l), MnSO4 *
H.O( 23 #r4l), LiOH « H.O( 70 #74k) b5k, LA
SEA R ZRAE A TTIER, F 4 s Eh i Ayl vE
T4 G0N S R 525 h S R, $a ) R N
P pH 4 11, KN 60 C, HiHEE B 800 r/
min, Z/KWKE 0. 36 mol/ L . K45 iy LU e 7~
YIRAH R 1 LiOH LA YR A 08 AH B ) 48 465 1)
T e g AT IE AR .

B 5 B M RS SR R e R L
(PVDF) # bt by 81 1 1 IRA A it 4
L, BB E T RS TR TE 120 5
HEIEEMN . A o & B A, BRI Cel-
gand 2400 N & LI, HAE W N EC+ DME
(1: 1, #KFREL) + LiPFs( 1 mol/ L) . £ 783 T 15 4
R B FITEF AR S et AE I H
THBRA T A 77 1) Land-BTL10 HL Ak 2Rk A% 1
(HLEVERI A 2.8~ 4.5V, HIRZEE N 30mA/ g) ¥
AT AR o X 2R AT I 3 BT AE Rigaku AT 54X
FEAT, Cu B, Ass gy, HRTEEY 100~
90°, HFIEE A 0. 04(°)/ min, &I « BIEDH N
300 mA F140 kV . FHHEEWLRIESE HITACHIS
570 B HEIA EREAT .
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Fig. 1 XRD patterns of (Nio.sMno.s)(OH)2

powder dried at different temperatures
(a) —125 C; (b) —25 C
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Fig. 2 Capacity vs cycle number for
LiNio.sMno 502 synthesized by

different lithium matched ways
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AAELZ, FINRORAE T AR BB R e, AT
BHE AL A BEATE AR R X .

2.2 REANFMRHEINERE R 20T

LiNio.sMnos02 MZ5H) FRE & LiMO2 (M =
Ni, Niy2Coi2) Fl LibMnOs KR A BEWAAKR, 7
MR G AR b, 5 AR b A I E A L
MO: Fl LiaMnOs, 2R 516wl 5% 4 T T8 BOik & [
WRGERS T BRI FR A, R 4 20 TR T B e
HX M EHR A AR R TE A EEAEH, A
e T AR WAk st B, JUR IR IR PERE .
2.2.1 REZEAMEMEIE RER 5200

MR BB st T g AE 850 CThedt 10 h 15 2
PR o RIS T TS AR B IR T U R
G KRR BR(T5% 2247) HAGATEREA L, 1R
3PN o R T IRV AN M4, 1EE NTEOW AR R kAT
M, RIIX S5 MR BT BT E AR KK
RO CMRITET R, B R R RCR A I
1F LiNio.sMnos 02 FEARGERF LiT & 3a &, Ni*
A Mn™ 7y 3b 78, 07 5 3cfiE, H Lit 2
(R= 0.069 nm) Fl Ni** }242(R= 0. 076 nm) FH %A
K, fEEaARE T Lt FI N A5 A
ORI AL B IR AR B e, S 30T &R
5 AEMBL R R A, B P T 3b AL
ML, E—ERRHEBEETNSS 3a g LiT —
FIEH, MRS o] DL B R e i A i .
EAER R FE R, 4 3b AL E AR ARG
WP, ANRERI B EAALE, XEtE R T AR,
H—RMR R e S A R AR AR, R
AR L TORE R T MR SRR BB, AT ARG ER
IR R AR EE R R AR S BT IR REANLT . N
AR 7 e 4 I B 5 AR T 1JE— P G

AbF 3a 7 E A Lit A0SEE A HE N 1) 3b A
T EAM AL RE T A — o S SV N TH), PR AR T
Begk( <800 C)Li" Ml Ni** JRHEIL % ¥ A il T ™
& HEM R INE I iR B A BETE e 2 R R
[ VAR 5 R (X S R A7 S E B T AR R A N e 4
RENEMRZAR AR ), A, 1EE G
TR BRI A 5, RIS I R S A
750 CF AR 6 h, LLALRAESS 9 H AH 7= 90 (1 T 1 4
M- A G T S AR 750 CHYE A B i
P, FIM RS AR TE B IR KRR) - R)E
FTHES] 950 CLRIE 3 h, PLEHERRL Z R [ %
ARG 04 . FXFh & T R4 B = E R
R SEES (WL 4), WTEIRPERERE, RHOX T

AR RS — a4 T AH L, IR R
TR REHE T B S, BRI 2] 80% LA
b 30 RIEFR G B A A REFLE 175 mA © h/
g Zida . U R St 5 B VR R T R
IR .
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Fig. 3 Relations between charge discharge
capacity and voltage for LiNio.sMno. 502
calcined at 850 C for 10 h
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Fig. 4 Relations between charge discharge
capacity and voltage for LiNio.sMno. 502
synthesized at stepped heating way
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e R R e Ar — B by b IR AR DT 38 RROA R ) 45
FIATEE AL 2 e AN G L A XIS 1)
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Fig. 5 XRD patterns of LiNio.sMno 502
owders synthesized at defferent heating rates
Sariple & —Quickly #ising sarel prelienting 050 T
Sample B —Slowly rising rate(2 ‘C/ min)

R 1 ATl 2N A
AR Ff RS T BOR Toos / Tooa fEL
Table 1 Lattice parameters obtained from
Rietveld refinement of LiNio.s Mno.502

synthesized at different heating rates

Sample a/ nm ¢/ nm c/a Toos/ Iooa
A 0. 287 66 1.42520 4.9545 1.21
B 0.285 34 1.424 44 4.9540 1.22

MK 1R P RRbe s 7 ST IS R A R b
WSRO KRB . Ul P i 7 Uk &
(177w SRAT T IEAAH R de AR 4, Ul W JpE &5 1 1Y)
FORHERIARAL . D BoRe SO TR A RHE 7S TB0R 5
K, IR WE 6 Pron . ATUUE W, MBI ERR .

TR PE REIL R B IR BCR AR AR o m] WAE SO THR
AEETTECR, MOBHR A SA TR LR . AR
REZGER TR HE RS — A S M i AL,
AR SR R AL SO T T RE T UM R NI TR A K,
HIE R R B AR MAEE . HRrST MR IR
RIS RHE BERT R B ST S R 22 R AR K, THil &
FIFPRAT EAE A 3 W DA b SEL B 2t — 2D it
F .
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Fig. 6 Chargedischarge capacity vs
voltage for LiNio.sMno.sO2 synthesised at

quickly heating rates
(Preheating 950 C)
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Table 2 Four kinds of different

synthesis conditions

Sample th}tm}llm(; H eating H eating Cooling L1
No. fatehe rate treatment rate
way
A I'raditional 2 C/ min 850 C. 10 h SIO.W
way cooling
Improving 5 : 5 Slow 2
B 2 C/min 850 C,10h , [2]
way cooling
Improving 4 ; 800 C, 6 h+ Air
2°C
¢ way /min 950 C, 3h  quenching
D Improving  Preheating 800 C, 6 h+ Air [3]
way 950 C 950 C, 3h  quenching
22,
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§ 140 | = — Sample A
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Fig. 7 Capacity vs cycle number for
LiNio.sMno 502 synthesized

under different conditions
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