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Preparation and electrochemical properties of Cr/Al
modified LiMn,O, cathode material
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Abstract: LiCrg,AlMn, o5 (O4 with different doping amounts of Al (x) (LCAMO-x,x=0.03, 0.05, 0.08 and
0.10, the molar ratio of Al to the amount of substance of total metallic, the same below) cathode materials
were prepared by solid-state combustion method and Cr/Al co-doping optimization of exposed crystal
orientation strategy using Li,CO;, MnCO;, AI(NO;);°9H,0 and Cr(CH;COO); as raw materials, and
characterized by XRD, SEM, TEM and XPS. The effect of different Al doping amount on the
electrochemical performance of LCAMO-x at low Cr doping level was analyzed by constant current
charge/discharge, cyclic voltammetry, and electrochemical impedance spectroscopy experiments. The
results showed that Cr/Al co-doping, did not change the crystal structure of LiMn,0,4, while promoted the
growth of crystal grains and (111), (100) and (110) crystal faces, and formed truncated octahedral single
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crystal particles, with the single-crystal truncated octahedral particles formed by LCAMO-0.05 having the

most complete morphology and the largest number of particles. The initial discharge specific capacity of the
electrode prepared by LCAMO-0.05 at 1 C was 121.1 mA-h/g, and the retention rate was 72.6% after 1000
cycles. The first discharge specific capacities of LCAMO-0.05 electrode at 15 and 20 C were 89.1 and
78.1 mA-h/g, respectively, and the capacity retention rates after 1500 cycles were 71.6% and 76.7%,
respectively. The initial discharge specific capacity of LCAMO-0.05 electrode was 113.6 mA-h/g at 55 °C
and 1 C, and the capacity retention rate was 65.6% after 250 cycles. The Li" diffusion coefficient of
LCAMO-0.05 electrode was 5.85x10'? cm?/s, and the apparent activation energy was 29.09 kJ/mol. After
1000 cycles at 5 C, the crystal structure and the morphology of the truncated octahedral particles of
LCAMO-0.05 showed little change, indicating structural stability.

Key words: spinel LiMn,O4; Cr/Al co-doping; high-rate performance; cathode materials; functional

materials
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Fig. 2 SEM images of LCMO and LCAMO-x
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Fig. 3 TEM image (a), HRTEM image (b) and EDS
elemental mapping of LCAMO-0.05
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Fig. 4 XPS full spectrum of LCAMO-0.05 (a); High-resolution
XPS spectra of Cr 2p (b), Al 2p (c) and Mn 2p3), (d),

of LCAMO-0.05; High-resolution XPS spectra of
Mn 2p;,, of LMO (e) and LCMO (f)
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