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Tab. 1 ICP elemental analysis results of samples

Sample (Mn/M).yp (Co/M)eyp (Ni/M)yp (Al/M)exp
a. Li; ;Mny 5¢Nig 16C0 0502 0.696 0.103 0.200 0
b;. Li; 2Mnyg 55C0p 970Nig 158Al0.01502 0.700 0.100 0.200 0.0196
by. Li; 2Mnyg 543C00,078Ni, 155A10.03002 0.698 0.101 0.201 0.0381
bs. Li; 2Mnyg 536C00,077N10.153A10.04302 0.699 0.102 0.199 0.0572
by. Lij 2Mnyg 529C00,076Nig, 151Al.05502 0.695 0.103 0.202 0.0735

Note: M refers to the total amount of transition metals including Mn, Ni and Co in a smaple
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Fig. 2 Powder XRD patterns of a, b, by, b; and b, samples
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Fig. 3 Raman spectra of a, b, b,, b; and b, samples
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Fig. 4 The charge and discharge curves of a and b, electrode
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Fig 6 Ex-situ XRD patterns of a and b, samples before and after cycling
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Tab.2 Lattice parameters ofa and b, samples before and after 60 cycles

Lattice parameter ¢/nm

Change in parameter

Intensity/(a.u.)

11,
Before cycling (¢;) After cycling (c,) (c-¢)/nm Before cycling (I,) After cycling (1,)
a 1.42470(1) 1.44516(6) 0.02046 4030.77 1767.32 0.4385
b, 1.42698(6) 1.43986(2) 0.01288 2362.59 1429.43 0.6050
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Effect of Al-Doping in Li-Rich Material Li,;Mns;;C0¢05Ni155Al03002
for Lithium-Ion Batteries

JIN Xiao-xi, LI Yi-xiao, YANG Yong, WANG Zhou-cheng’
(College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, Fujian, China)

Abstract: The Al-doped 0.5Li;MnO;-0.5Li(Mn,,C0,,Ni,)O, compounds were successfully synthesized as cathode materials for
lithium-ion batteries. The pristine and Al-doped materials were characterized by scanning electron microscopy (SEM), X-ray
diffraction (XRD), inductively coupled plasma-atomic emission spectrometry (ICP-AES) and laser Raman spectroscopy. The results
indicated that all the prepared materials were indexed as a hexagonal structure with R-3m space group, and Al element had
been introduced into lattice. When cycled at 180 mA - g (1 C-rate), the capacity retention of 4% (by mole) Al-doped 0.5Li,MnO;+
0.5 Li(Mn,4C0,2Ni4)O, electrode was as high as 83.7% after 100 cycles. The Al-doped materials could enhance the structural

stability of electrodes, which contributes to high stabilized performance of cathode material for lithium ion batteries.

Key words: lithium-ion battery; lithium enriched material; Al-doping; cycling performance



