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1 B RARHES S8R RSB &SI EL (Y)Y LiNigsMn, 5O, #18H(LiNigs o5:Mn, 5 05.Y-04), WFITET
IS LiNip sMn, sO4 IS5 JESR . T B3 LA R AL 24k BRI 52 0 o 45 TR 0 A INIE R Y o] 403l LiNig sMn, 504
FORLIA R, B8 LiNigsMn, sOy 45K, $EEb Rl S5, FRRIAROL R T i A 2= Ak, Aol m
LiNigsMn; sO4 FITEHPERERIE R PERE . TEFFAEE N, SINE z 4 0.02 I, FEl LiNig4Mny 49Y 00004 B S U 1)
Wb ZVERE . 75 0.2C IR,  LiNigaoMny 49Y 00204 [ B BORA EIX B 132.7 mA'Wg, £ 100 IXTEH)E, “PAf
VAR IR B TERRACH 0.011%. TI7E 5.0C F1 10.0C AT, LiNigMn 40Y 00004 P32 R AL RIS 2 PERE, 2K
THL A AT A 3] 0.2C THUEE I B AR 80.9% 1 76.9%, 4351 107.3 mA-h/g Fi1 102.1 mA-h/g.
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Effects of Y content on electrochemical performances of
LiNig.5-0.5:Mn1.5-05Y;O04
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Abstract: LiNigsMn, sO4 materials with Y addition (LiNigs—9s.Mn;s-95,Y.O4) were prepared using rheological phase
method combining with controlled heat-treatment. The effects of Y content on the structure, surface morphology,
conductivity and electrochemical properties were investigated. The results show that the cycling performance and rate
capability of LiNijsMn, 5O, materials will be improved effectively because that Y addition can suppress the growth of
LiNigsMn; 5O, particles, stabilize the structure of LiNiysMn, 50,4, increase the electronic conductivity of the electrode
materials and decrease the electrochemical polarization in cycle. The materials with z of 0.02 show the best
electrochemical properties. The first discharge capacity of LiNig49Mnj 49Y¢ 0,041 more than 132.7 mA-h/g, an average
capacity loss per cycle is 0.011% after cycling at 0.2C for 100 times. Even discharging at 5C and 10C,
LiNig49Mn; 49Y 0,020y still delivers a discharge capacity of 107.3 mA-h/g and 102.1 mA-h/g, equaling to 80.9% and 76.9%
of the discharge capacity at 0.2C, suggesting excellent rate capability of LiNiysMn; sO, with Y addition.
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Fig. 1 XRD patterns of LiNi0_570_5zMIl 1 _570_52YZO4(0 <z< 005)
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Fig. 2 Relationship between I3/l and z of LiNigs_gs.-
Mn, 5-5.Y:04 (02<0.05)
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Table 1 Lattice parameters for LiNigs—gs5.Mnjss.Y.O4
(0<<z<20.05)

Lattice parameter, Unit-cell volume,

z

al/(107'° m) V(107" m?)
0 8.1815 546.38
0.01 8.1791 543.82
0.02 8.1793 544.47
0.03 8.1799 544.93
0.04 8.1807 545.72
0.05 8.1811 546.29

3 74 LiNigs-0.5.Mn; 5-05.Y.04(0<2<0.05)
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Fig. 3 SEM images of LiNigs5:Mn; 55, Y.04(0<z<0.05) with different Y addition contents: (a) z=0; (b) z=0.01; (c) z=0.02;

(d) z=0.03; () z=0.04; () z=0.05
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Fig. 5 Discharge curves of LiNigs—s.Mn;s-05,Y.O4 with
different Y addition contents at 0.2C (1C =140 mA/g): (a) z=0;
(b) z=0.01; (¢) z=0.02; (d) z=0.03; (e) z=0.04; () z=0.05

A, A BRARARH L 7 R R,

SCHR[29-31190 0, ATLAARYE 4 V ~F & B 25 &
P AL B A LA B B AL T Min PR3 A A7 2 A
AR, H 4V RS REIE43~35V,
M5V FEEE 4943 V. & 2 B84 LiNigsos.-
Mn, 55.Y.O4 FESRLE 0.2C T 4 VPSRV &
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Table 2 Discharge capacity of 4 V and 5 V plateau of
LiNig 5-9.5;Mn; 5 5.Y.O,discharged at 0.2C

Discharge Discharge Percentage of
B capacity of capacity of discharge
4V plateau/ 5 V plateau / capacity of
(mAh-g ") (mAhg ™) 4V plateau /%
0 16.9 124.6 11.9
0.01 14.8 120.0 11.0
0.02 13.4 119.3 10.1
0.03 11.4 114.7 9.0
0.04 11.3 111.2 9.2
0.05 10.2 106.9 8.7
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Fig. 6 Cycling performance of LiNigs—os,Mn;s-s,Y.O4 at
0.2C
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Fig. 7 First discharge capacities of LiNigs—s5.Mnjs—s.Y.O4
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Fig. 8 AC impedances spectra of LiNigs—gs5.Mnjs—gs.- Y.O4

after activation for 3 times at room temperature

%3 %/ﬁ( EEE%EFU\%%"@J 0] LiNigs5-5:Mn; 5-95.Y:O4 EE*E(E,‘]
Rg jFD Rer
Table 3 RS and RCT values of LiNi0_570_5zMIl1_570_5ZYZO4

electrodes calculated from equivalent circuit

z Rs/Q RCT/Q
0 7.4 640
0.01 32 292
0.02 2.8 198
0.03 5.5 415
0.04 6.6 489
0.05 9.3 576
L4
3 i

1) SR AL AR A 45 4 1) AR A 33 R 2y o 46V
Y 1 LiNigsMn, 504, Rl LiNiOAS—O,SzMnlAS—O,SZYZO4(O<Z
<0.05).

2) Y HIA I 248 LiNig sMn, sO4 R AR LS 1,
RN Y AT LiNigsMn, sO4 Bikift Kok, fasE
LiNio sMn, sO4 IR, $2m R S, FRIK
(RPNl O A i A &~ S SRV L
LiNig sMn; sO4 FIIEAEE PRS2 e

3) M HNEE z 4 0.02 B, LiNig40Mny 49Y0,0204 £
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