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Abstract : In this study, a positive-electrode material in a lithium secondary battery
Li[Nig 575C00.1Mny 3,5]O, was synthesized as precursor by co-precipitation. Cathode material was
synthesized by adding iron. The synthesized cathode material was analyzed by scanning electron
microscope and x-ray diffraction. The analysis of x-ray diffraction showed that the a-axis and c-axis
is increased by doping iron. And Io3y1(104) is increased and IosHi02/1c101 is decreased. Through this
result, it was confirmed that the structural stability is improved. And impedance measurements show
that the charge transfer resistance (R.) is lowered by doping iron. Consequently, electrochemical
properties are improved by doping iron. In particular, the cycle characteristics are improved at a high
temperature condition (328 K). Structural stabilities are contributing to the cycle properties.
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Fig. 1. Video scope images of Nij s75C00.1Mng325(OH),, (x500 :(a),(b),(c),(d), x1,000: (a’),(b*),(c’),(d’)).
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Fig. 2. Particle size analysis of Nig s75C09.1Mng35(OH),,
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Table 1. Particle size analysis data of Niy s7;5C0p.;Mng3,5(OH),

Dyo(m) 1.67
4H Dso(1m) 4.44
Dog(1tm) 9.68
Dy(1m) 1.26
SH Dso(1m) 4.17
Dog(1tm) 9.00
Dy(1m) 2.10
12H Dso(1tm) 4.49
Dog(1tm) 9.43
Dy(1m) 273
16H Dso(1tm) 5.06
Dog(1tm) 9.70
Dy(1m) 371
18H Ds(1tm) 5.85
Dog(1im) 9.62

Flg. 3. SEM images of Ni0.575C00‘1Mﬂ0.325(0H)2 [(a) X
10,000, (b) x 20,000].
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Fig 4. X-ray diffraction patterns of LiNijs;5C091Mngz2s
O, (bare) and LiNij 575Co0y.1—Fe,Mny 3,50, (x = 0.02).
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Table 2. Lattice parameters of LiNig 575C0y1Mny3,50,(bare) and LiNiy s75C0.1xFexMng 3,50, (x = 0.02).

Lattice parameter

Composition aA) oA A% Tosy/Ic104y R-factor
2.8750 14.2473
Bare (20.0001) (£0.0009) 101.9888 1.467 0.4957
Fe doped 28757 14.2535 102.0769 1.536 0.4857

(+0.0002)

(+0.0017)
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Flg 5.SEM images of a)LlNlo 575C00 ano 32502 (bare)and
b) LiNig.55C00.1_FexMng 1,505 (x = 0.02). [a), b) x10,000].
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Fig. 6. Initial charge and discharge curves of LiNiys7;5C001
Mno 32502([)31'@) and LiNi0_575C00,1,xF eano 32502 (X = 0.02) at
170 mA g in voltage range 3.0~4.3 V.

Table 3. Initial charge /discharge curves and cycling
performance of LiNig s575C091Mng 3,50,(bare) and LiNi.s75
COQ.I_XFeano.nsOZ (X = 0.02).

Charge Discharge

(mAhg ) (mAhg ™)
Bare 143.55 137.58
Fe doped 140.72 134.90
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Table 4. Cycling performances of LiNijs75 Coy1Mng3;s
Oz(bare) and LiNi0,575C00,I,XFeano.szsoz (X =0.02) at
25°C (room temperature) and at 55°C (high temperature).

Cycle Cycle
Efficiency(%) Efficiency(%)
Room Temperature High temperature
Bare 96.9 80.8
Fe doped 93.2 88.2
250 . .
: e
Cycle Number =1 ,J ,,,,, ” ,,,,,,,,,,,,
State of Charge =0 H ' i
2o || St ercraree : s
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Flg. 9. Nyqulst plOtS of LiNig_575C00_1Mn0,32502(bare) and
LiNiy 575C0y.1_xFexMny 3550, (x = 0.02).
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Table 5. Impedance and Li* diffusion coefficients of
LiNig575C091Mng 35 O, (bare) and LiNigsss Cop.1<Fex
Mn0.32502 (X = 0.02).

R (D) D(cm?*/s)
Bare 257.76 2.14 x107'
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