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Table 1 Chemical compositons of synthesized materials
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Fig.1 XRD patterns of as-prepared
LiY _Mn, _ O, samples
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Table 2 Lattice parameters of as-prepared samples after Rietveld refinement

Sample a/nm b/nm ¢/nm B/(°) 103 V/nm’®
Liy g6 Nag o5 MnO, 0.543 9 0.280 9 0.538 8 115.8 74.09
Lig g7 Nag o5 Yo, 012 Mg gg5 05 0.544 0 0.281 0 0.538 9 115.6 74.31
Liy gs Nag o4 Yo, 01 Mg 979 0, 0.544 1 0.280 9 0.539 0 115.5 74.36
Lig. g7 Nag.os Yo.029 Mg 971 0, 0.544 3 0.2810 0.539 2 115.4 74.49
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Fig.2 SEM images of as-prepared samples
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Fig.3 Cycle performance of as-prepared samples
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Fig.4 Charge-discharge curves of as-prepared samples in the (A)1st and (B)50th cycles
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Table 3 Fitting results of EIS data for as-prepared samples

samples after 10 cycles
a. Lig gsNag o5 Mng 055 05 5 b. Lig g7 Nag, o5 Yo.012Mng, 055 07 5

¢. Lig g Nag 4 Yo, 01 Mg 97905 5 d. Liy g7 Nag o5 Yo 929 Mng g7, 0,

Sample R.,/Q R./Q 10 "°CPE/F W/Q

Liy g6 Nag os MnO, 9.51 87.57 1.61 180.5

Liy g7Nag g5 Yo, 012 Mng 953 0, 8.67 50.04 1.56 145.2
Lig ss Nag o4 Yo 021 Mg 979 O, 8.92 30.54 2.73 52.35
Li. g7 Nag o5 Yo.000 Mg, o7, 05 8.72 72.254 1.56 60.03

R, :represents the electrolyte solution resistance; R, :represents the charge-transfer resistance; CPE:represents the constant phase element;

W represents the Warburg impedance.
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Fig.7 Equivalent circuit diagram of electrochemical

impedance curves for as-prepared materials
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Synthesis and Electrochemical Properties of Monoclinic
Layered LiY Mn,__ O, as
Cathode Material for Lithium-ion Batteries

SU Zhi*, LIU Cong, XU Mao-Wen
(College of Life and Chemistry Science ,Xinjiang Normal University , Urumgi 830054 )

Abstract A series of yttrium ( [l ) ion doped layered lithium manganese oxides LiY Mn,_ 0, (x:0.01,
0.02, 0.03 and 0. 05) compounds was synthesized with Na,CO,, (CH,COO),Mn+-4H,0, CH,COOLi-2H,0
and Y, 0, as the starting materials by means of two-step high temperautre solid state reaction and hydrothermal
ion exchange method. The Y**-doping effect on the structure and the electrochemical performances of the
samples were investigated by XRD, XPS, cyclic voltammetry and charge-discharge tests. The XRD results
show that the samples exhibit the same phase as pure monoclinic layered sturcture. Electrochemical
performances indicate that the yitrium ions can partially replace Mn’* in monoclinic structure LiMnO,

*, samples doped with yittrium elements have

materials. Because the radius of Y** is bigger than that of Mn’
larger lattice constant compared with that of undoped sample. Doping enables lithium ions to transport more
freely in the three dimensional pathway, and all yittrium element doped materials show good cycle stability.
Experiments of doping ratio and electrochemistry performance were carried out. The compound LiY, o, Mn, 4740,
obtained exhibited a better performance whose initial discharge specific capacity reached 123.4 mA - h/g
respectively. After 100 cycles, the discharge capacity maintained 212. 1 mA -h/g, which is much higher than
the discharge capacity 138 mA +h/g of the undoped monoclinic structure LiMnO, materials. AC analysis shows

lower electrochemical impedance and the diffusibility of lithium ions is clearly improved due to Y’ " doping.

Keywords monoclinic LiMnO, , lithium-ion battery , cathode material , yttrium doping, electrochemical property



