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Fig.1 XRD patterns of LMO and LNMOF samples
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Fig.2 SEM images of LMO (a) and LNMOF (b) samples
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Fig.3 TEM (a) and HRTEM (b) images of LNMOF sample
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LR HN 49.8%H 50.2%, LNMOF #£ 5 H Mn**
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Mn P34 &5+3.515, ESE T Ni-F LB RS H

BANE Jahn-Teller B342 . M 4c BT WL, Ni 2pgp,
(851.08 eV). Ni 2py,(871.17 eV), Xf T Ni#" 1,
KWBIICE Ni & LL+2 M.
2.4 fEINEBESHT

Kl 5a AE= 1 C KM F, B EuH7E 3.0~45V
 LMO FI LNMOF i ik se i i 2. B PR, 2



FEoH Mg 452, Ni-F £3B90K LiMnO4 IEARM BE I Ak 21 R + 3251 -

2 140F 1c b
S 1208 78.5%
Charge < 0%
s 100\:('
2 >
= 'S 80f
3 &
s © 60r 63.3%
3.3} — LNMOF 'S 40t
— MO =3 ® LNMOF
30} Dichorge 20} o LMO
L L L L 0 1 1 1 1
0 40 - 80 _ 120 . 160 0 100 200 300 400 500
Specific Capacity/mAh g Cycle Number, n
- 140 ¢ 5C C
k=)
< 120
E 77.9%
. 0
:>‘ 100 _/
S 80 _\
<3
o
o 60} R S ———
5 62.8%
g 40r o LNMOF
20k e LMO
O 1 1 1 1
0 200 400 600 800 1000
Cycle Number, n
. 140 10C d
{=2)
= 120
<
§ 100 70.8%
£ 80 W
3 s T R
O 60F
=3 ° LNMOF 52.1% e an s g
@201 s LMO
O 1 1 1 1
0 200 400 600 800 1000
Cycle Number, n
. 140¢ LNMOF 15, 20C e|  210F _NmoF W initial capacity f
= [ = [ I 500th capacity | S
=z 120 = 180 I 1000th capacity 100 g
g 100} E 150 k —%— Capacity retention rate DC:
= w 70.9% = *— % 180 S
g 8of € 120 1140 Tk k% 5
[+ % 4 =
O 60 o O 9o} 5 4 {60 X
2 "\ 72.9% & 714 3 z
8 401 ' g 60} ‘ g
2 o 15C 2 a0 &
9 20t e 20C 2 a0l 140 8
% 200 200 600 800 1000 O 20
1C 5C 10C 15C 20C
Cycle Number, n Rate

K5 =T LMO Ml LNMOF FE&A7E 1 C M k78 AFR Hi 25 . LMO il LNMOF 4 i 78 S ) it A% 8 2514 F BO G 3R 1 Bk & LNMOF
BB E XL A B R A B AA BRI R KR

Fig.5 Initial charge-discharge curves at 1 C (a); cycle performance of LMO and LNMOF samples with discharge rates of 1 C (b), 5 C (c),
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MEFRMERE . IX & BT Ni #2440 7 Jahn-Teller B57Z,
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Electrochemical Characterization of Ni-F Co-doped Nano LiMn,0, Cathode Materials

Tao Yang, Li Yan, Guo Junming, Xiang Mingwu, Bai Wei, Bai Hongli, Liu Xiaofang
(School of Chemistry and Environment, National and Local Joint Engineering Research Center for Green Pre paration Technology of
Bio-based Materials, Key Laboratory of Green Chemical Materials in Universities of Yunnan Province, Yunnan Minzu University,

Kunming 650500, China)

Abstract: Ni-F co-doped nano LiNig.03Mn1.¢703.95F0.05s (LNMOF) cathode material was synthesized by a molten-salt combustion method.
The results show that Ni-F co-doping markedly improves the rate performance, cycling stability and specific capacity of the LNMOF. At
the rates of 5, 10, 15, 20 C, LNMOF exhibits an initial discharge capacity of 101.4, 92.5, 89.4 and 66.8 mAh-g™, respectively. After 1000
cycles, a capacity retention rates of LNMOF are 77.9%, 70.8%, 70.9% and 72.9%, respectively. Cyclic voltammetry and electrochemical
impedance spectroscopy show that LNMOF cathode material exhibits lower apparent activation energy 24.72 kJ-mol™ and greater diffusion
coefficient of lithium ion 1.174x10® cm*s™, when compared to the LiMn,O4 sample. The electrode before and after 1000 cycles were
investigated by XRD. It is demonstrated that the crystal structure of the LNMOF sample has hardly changed. Moderate Ni-F co-doping
effectively inhibits Jahn-Teller distortion, stabilizes crystal structure and improves the specific capacity and enhances the cycle
performance of LiMn,0O, cathode materials at the same time.

Key words: Ni-F co-doping; spinel LiMn,O,; molten-salt combustion method; cathode material; Jahn-Teller distortion
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