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Fig.1 Normalized XRD patterns (a) of LAMO and LACMO-x,
and enlargement of (400) diffraction peaks (b)
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Fig.2 SEM images (a—e) and particle size distributions (a,—e,) of LAMO (a, a,) and LACMO-x with x=0.01 (b, b,), x=0.03 (c, c,), x=0.05 (d, d,),

x=0.08 (e, ¢,); truncated octahedral model (f)
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Fig.3 TEM images (a-b), HRTEM images (b,—b,) and SAED pattern (c) of LACMO-0.03
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Fig.4 XPS spectrum of LACMO-0.03: (a) survey spectrum (illustrations are high-resolution spectra of Al 2p and Co 2p) and (b) fitting

spectra of Mn 2p, ,
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LACMO-0.03 JUH LE A B AR 24 A 1, LACMO-0.08 (18 L LG
HEIARAL, LAMO B O A & 5 LACMO-0.01.
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LACMO-x ¥ ity 75 = HLL % BE (5 A1 10 © F B KA R 1
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2000 I 5 b FR B WU 25 51 75.5% . HARFE S LAMO.
LACMO-0.01.LACMO-0.05 fil LACMO-0.08 75 /X H Lt
75 B AR FE R 5 7 4 : 95.1 mAh/g(42.0%) . 96.4 mAh/g
(59.0%).96.5 mAh/g(63.2%) f198.0 mAh/g(68.2%) . 4%
H 2R LACMO-0.03 #£ 5 10 C N A 5 10 K A6 3 1tk
AE, O EE R B AR 2 d e DR BRI 4, T LAMO i HE
U BUR 2B AR, SRR AP I R 22 . idE— PR
Z LACMO-0.03 FF: &t 75 5 e £ 2 1 B A 2 M e, o L AE
20 C FREAT 7 A B, WLl 5 BT %0, #£20 C
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Table 1 Electrochemical properties of Al/Co co-doped spinel LiMn,O, cathode materials
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) ) ) Solid state
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: : : combustion
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,Cr i T, n .
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Preparation and Electrochemical Properties of LiAl,,,Co,,;Mn,,,0, Cathode Material
with High-Rate Capacity

Qian Zhihui', Zhu Qin', Ma Jiao', Tao Yang', Guo Yujiao'”, Lu Yao’, Ning Ping’, Guo Junming'
(1. Key Laboratory of Green-Chemistry Materials in University of Yunnan Province, School of Chemistry and Environment, Yunnan Minzu
University, Kunming 650500, China)
(2. Faculty of Environmental Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)
(3. Ningxia Zhonghuan Photovoltaic Materials Co., Ltd, Yinchuan 750000, China)

Abstract: The rapid capacity decay of spinel LiMn,O, is attributed to the occurrence of Jahn-Teller distortion and Mn dissolution, which restricts
0, (x<0.08)
cathode materials. The results show that Al-Co co-doping reduces the surface energy barrier of truncated octahedral {111}, {100} and {110}

commercial application. Herein, a low temperature solid state combustion method was employed to synthesize various LiAl, ,,Co Mn, . |
crystal faces, increases the heterogeneous nucleation, promotes the development of truncated octahedral crystals, reduces Mn dissolution and
widens the Li" diffusion channels. The optimal LiAl,,,Co,,,Mn, ,,0, cathode material has a single-crystal particle morphology of completely
truncated octahedron and its average Mn valence increases from +3.5 to +3.545, thereby effectively inhibiting Jahn-Teller distortion, stabilizing
the crystal structure, and improving the high-rate performance and long-cycle life of the material. At 5 and 10 C, it delivers the first discharge
capacities of 108.6 and 104.9 mAh/g with the high capacity retentions of 70.4% and 75.5% after 2000 long cycles, respectively. At a higher rate of
20 C, it shows a low-capacity fade of 9.3% after 500 cycles. The LiAl,,Co, ;Mn, ,,0, material has a low apparent activation energy (22.84 kJ/
mol) and a relatively high Li" diffusion coefficient (5.47x10™° cm’/s), indicating that it has a good lithium-ion migration kinetics.

Key words: spinel LiMn,0,; Al-Co co-doping; cathode materials; truncated octahedron; high-rate capacity
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