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AA 5VEF FFEERARE 28T JE LiNiggMn 048 7189 LiMn,O, spind B2 Mn* < NiZeg 23t
slo] 5V JolA NiZ/Ni* AsHs wh-go] 7HsatA & Edolt}. 7139 LiMnOsts e 7] &3 &0
o] W WE SYHAE Hole WS IR o] o] EAIE FEa] Y3 Mne] ARE tE FEow X35l
LiMyMn,, O, (M=Cr, Al, Ni, Fe, Co, Cu, Ga)& Rt=i= HWhglo] &as] A Ha gk 2 Apode 714 39
2 L o]gsled F43 LiNigsMnys0,2 21718488 2400 thall A3kt olE2e 7]9] LiMn,OL Tt o
YA dert o A7t 9 M$AA o8 dog HEV FoA 2 &80 A 7gEc). EUe o8l oz
T 2AELEE 24, Bz, 942124 F)IA LiNigsMn 0.2 3433 A3} 71A18kehs W o2= NiZ 7t
MRS P35 X|8HekA] Eate] 4.0~4.1VE AgolA Mn¥/Mn* o) A3l skd s AEE peakr AT Ni 9
B EHEN £33 EZ4S AEst A8 252 800°CE 3N S w HAY A%S UehHAT.

Abstract : Recently, many researches on the high-voltage 5V class cathode materia have focused on LiNigsMny sOs,
where Mn** in the exigting LiMn,O, (Li[Mn*][Mn*]0,) is replaced by Ni?" (Li[Ni*Jos[Mn*]1s0s) in order to
utilize Ni%*/Ni** redox reaction in the 5V region. The partia substitution of Mn in LiMn,O, for other transition metal
element, LiMyMn,,0, (M=Cr, Al, Ni, Fe, Co, Cu, Ga etc) is known as a good solution to overcome the problems
asociated with LiMn,O, like the gradua capacity fading. In this study, we synthesized LiNigsMn;s0, through a
mechanochemical process and investigated its morphological, crystallographic and electrochemical characteristics. The
results showed that 4V pesks had been found in the cyclic volanmograms of the synthesized powders due to the
existence of Mn** from the incomplete substitution of Ni?* for Mn®" implying that the mechanochemical activation
aone was not good enough to synthesize an exact stoichiometric compound of LiNigsMn;s0,. The synthetic condition
of mechanochemica process, such as type of sarting materials, ball-mill and cacination condition was optimized
for the best electrochemicad performance.

Keywords: LiNiggMn; 50,4, 5V cathode, Ball-mill, Mechanochemica process.
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Fig. 1. Flow chart for the synthesis of LiNigsMn;504.
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Fig. 2. TG/DSC curves of the mixed powder of the starting
materials.
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Fig. 3. Scanning electron micrographs of powder heat treated at different temperature for éhrs: (a) as ball-milled and after 600°C (b) after

700~900°C.
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Fig. 4. XRD patterns of the synthesized LiNigsMn;s04 powders.
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Fig. 5. Cyclic performance of synthesized LiNigsMn;s0,4 depending
on the amount of the added conductor.
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Fig. 7. Cyclic performance of LiNigsMn;504 synthesized with
various conditions cycled between 3.5~5.0 V at 0.5C rate.
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