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Abstract: Spherical-like morphology orthorhombic LiMnO, (So-LiMnO,) powders were prepared using spherical
MnCO; precursors obtained by a carbonate co-precipitation method. The materials were characterized using XRD,
SEM and low temperature nitrogen adsorption desorption. Non-spherical orthorhombic LiMnO,(No-LiMnO,) powders
were also studied for comparison. The characteristics of 0-LiMnO, such as the stacking faults, crystallization,
particles morphology and size were significantly dependent on the microstructure of precursors. The electrochemical
performances of o-LiMnO,-based cathodes were tested during 80 cycles. The So-LiMnO, cathode had a maximum
capacity of 152 mAh-g™ on the 15" cycle, and exhibited an average capacity decay of approximately 0.58 mAh ¢!
per cycle. By contrast, the No-LiMnO, sample had a maximum capacity of 128 mAh -g™" on the 38" cycle, and
experienced an average capacity decay of 1.24 mAh-g™ per cycle. TEM observation and EDS analysis confirmed that
So-LiMnO, particle, agglomerated by primary particles, could reduce the erosion of positive material by electrolytes

and the dissolution of manganese, which results in the enhanced electrochemical cycleability.

Key words: co-precipitation method; orthorhombic LiMnO,; spherical-like particle; electrochemical cycleability

Jam P E AT Z A LL LiCoO, i IE AR A B A 41
B R A BEE R A AN RE T AL 2 I RE
BB o R R O TR R AR EHEESH o s AR A R IR R, R A
73 AR ST 0z AR A 485 X 7 i ATTAS W b AF 5 3087 68 TE AR BB, TE A2 2R LiMnO,
e B 199.2006-12-28, W ki B 1 .2007-02-12,,
[ R AR SE4 30 H (No.50372058)
FEIRIK RN, E-mail : ywzeng@zju.edu.cn
S AEH U, B 36 4 TR WA 1 S e TE AR R

0 3l

i




964 I ol A

N ERE

(15 N 0-LiMnO,) H1 T g % & A I 25 5 5 (285
mAh-g™), il b Mn %R F & A0 BRI OR 55 A
S H T 0 3 70 5 25 ek B AR A R 2 — 291,

0-LiMnO, 1 1800 25 44 15 JH: v Ak 2% 14 e 25 Y1) AH
SR — R, 4 e R MESR R RS> BORLR I o-
LiMnO, 16 f6 18 i 25 0 AR, (E A B0 1 v A 2
TEIRGE T A, 45 22 MESRZ R 2 BORL/INW o-
LiMnO, A 5 036 £k 3 B2 PR R A i L 25 1, (L2
R ES ) R T REAS IR F A B A AR
UF0E PR AE JT 0 0-LiMnO,, BHIF TAEH #4717 Kty
WEFE (TN B 20 AAESO5) | BORA Tk | (0 2 41))
WA B ZE R . BRATEWFIT 0-LiMngesCroes0, 11 &
BRUOp T /NFIURE ) A B I AR P AR R DR R
FEMER N JEHRGE A RS, A H—k
K7 P SR ) BRI UKL Y LiNigsCoo 0,12
LiCoysNi sMny 50,1514 TE A5 A4 8} 78 FR A5 45 w8 il i 25
1 R AR O AR OO0 S A ERBE 0 | R | pl BROE K5
L2 SR B R I R S B, AT AR i L T Y
B A i, PR 45 BRIE UKL 0-LiMnO, /& 3k
PRIZIEH B BT i A2 P RE 1A LR R

AR ORI IS0 1 B S il 4% 2R BKE MnCO, 1T
XY, HEMALE] T 2ERIE 0-LiMnO,, 3% Ho 45 1 4
REHEAT T HSE , IS5 AEBKIE o-LiMnO, 1E T XT

1 SEWES

1.1 MRE&

FKERIE MnCO5(LA N i FR S-MnCO,) Y il 55 ik 72
W 3 5 A I S EE R 2.0 mol - L Y MnCl, -
4H,O( T &, =99.5%) F1 NHHCO, (43 Mt &) 7K %5
IMABIEB R 5 LA BFEES i g, BEdkas
1) 5 SUME € 78 200 remin™', SN pH E 5 i 75
9.5~11, 740 C NN 10 h, &g WiKkET
100 CI& T HET 1 h BIS, JEBRIE MnCO5(RAF &
FR N-MnCO-) 55 S-MnCO; B il £ i 2 AH ) |,
W FEAS R FE 38N R 50 remin,

PIF o-LiMnO, B2 R AR T2, Hoe &
MnCO; T 5 35 7E 600~900 CHbE 3~5 h, &4
45 B Mn,05, RJ5, 4% nyng=1.03:1 /9 LL 1] 4%
LiOH - H,O (43 M &l) 1 Mn, 05 1R A5 39 5) KR & &
NEA R ACEE g, 78 700 CHBR
5 h, ZJE BEG A A 2 S IR AT B ACIREE 5
1.2 #RIRAE

FERL ) X AT (XRD) #4E R & TE Rigaku

D/Max-2500/PC 47 AL 34T s R A Cu Ka 58 5T,
1% 40 kVx300 mA , 77 4% U o A7 55 5 (o 8% DUBR
£ KB, T 26=10°~80°3 [F N & &2 14 )7 X, 1
FHEFE 50 min™' JBE S 0O BURLIE S TE Hitach S-570 £
LB (SEM) B EAT WL B R BET b2 i
N, W B ¥ 76 OMNISORP-100CS 7 1z B A% I 3 475
&, AR s, 43 JEM-2010 i 5 L B
(TEM)FI fig 3 (EDS)(EDAX ,PV9900, #£ il 7T % i [l
7= 11)0F 1 B 3 P b R 6 b 420 - 2 1 TR A ok
115341,
1.3 BAZENK

FL Ak 2 M A I 3t SR A A R D DA
LiMnO, 9 IEAR 16 PE R A | £ B B S L5 | 2R D 9
LW (PTRE) WK 25 57 | B & H ol 75:15:10, 76 N-HP AR
b I o I v 23 I, FE ARG R B A MR TR A |
JE RS I i B FL A L 7E 100 °CF EL48 T 10 h, DA
& Jm R o A, 2 M L IR (Celgard-2300) 2 B
JEE HLF# IR 1 mol - L' L LiPFy/ Bk W2 £ M R (EC)+—
H LB R2 R (DMC) , EC 5 DMC /KBl 1:1, 7E7
WA F B4 P Ak 2025 Al EEIRT
K F PCBT-138-32D 2 i i H il F2 2 P 3 A ik 47 48
TR I, AR N 15 mA g, HLRE
2.0~4.4 V., K H Solartron 12558 %4 45i n { F1 1237
YR A A HE AT A P BTN G, A8 U R R R R R
5 mV R F 10°~102 Hz,

2 HR5iTE

2.1 B MnCO, K &5 ¥ 45 1iE

Bl 1 s 40 °C AR EE RV 10 h J5 1Y
MnCO, ¥4 XRD [, H1EIRTH 2 Bk K ¥k i —
) MnCO; A8, {HE 2 9 SEM 2 57w, B AT 5 0

l H I \ h N-MnCO,
l I l I A §-MnCO,

20 30 40 50 60 70 80
26/
Bl 1 MnCO; ¥ XRD &%
Fig.1 XRD patterns of MnCOs powders
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Fig.3 XRD patterns of as-prepared o-LiMnO,
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Table 1 FWHM of the main peaks from two o-LiMnQO,
XRD patterns

” FWHM / (%)
So-LiMn02 No-LiMnO2

010 0.171(1) 0.110(5)
110 0.615(4) 0.135(9)
011 0.213(2) 0.130(1)
120 0.182(2) 0.141(2)
101 0.165(2) 0.125(2)
200 0.188(6) 0.166(9)
021 0.189(2) 0.141(3)
21 0.165(3) 0.130(3)
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Fig.5 First charge and discharge curves for 0-LiMnO,
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Fig.6  Specific discharge capacity as a function of

cycle number for 0-LiMnO,
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Fig.7 Electrochemical impedance plots of 0-LiMnO,
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Fig.8 TEM images of o-LiMnO, particles after 80 cycles
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Fig 9  EDS analysis for anode surface of lithium metal
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