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Rfo] P o WstE oY YAp7F FASA Qg EAnt. Y AlRE olgste] Azt Ase] T 9 4
3}, LilLiyFeOrgFos-LixMnO, o] 163 mAh/ge] 7H & 27]4%S Bow 50 Ao|F Fox 95%2] #& 7}
o EAS Bt 53], EFY ] 34 XEgo] SUIETE 2] WHEHE o] TGO, EAol2e] |3k
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Abgtract : In order to investigate the effect of fluorine ion in the Li;FeO,-Li;MnO, (Mn/(Mn+Fe) =0.8) cathode
materid, it was synthesized Li,.«FeO..,F-Li\MnO, (Mn/(Mn + Fe) = 0.8, 0.05<y<0.15) cathode materials a 350°C
for 10 hrs using solid-state method. Liy.«FeO,Fy-Li,MNnO, (Mn/(Mn + Fe) = 0.8, 0.0<y=<0.1) was composed many
large needle-like particles of about 1-1.5um and smdl particles of about 50-100 nm, which were distributed among
the larger particles. However, Liy €O, gsFo15-LixMNO, material showed dightly different particle morphology. The
particles of Liy 4FeO; gsFo15-LixMNO, were suddenly increased and started to be a spherical type of particle shape.
Li/Li;xFeO, oFp1-LixMNO, cel showed a high initid discharge capacity of 163 mAh/g and a high cycle retention rate
of 95% after 50 cycles. The initial discharge capacity of Li/Li;..FeO,F-Li,MnO, (0.05<y<0.15) cells increased
according to the increase of F content. However, the cyclesbility of this cell was very rapidly decreased when the
substituted fluorine content is over 0.1. We suggested that too large amount of F ion fail to subdtitute into the Li;.
«Fe0,-LixMNnO, structure, which resulted in the severe decline of battery performance.

Keywords : LiyxFeO,-Li,MNnO,; Li,.FeO..,Fy-Li,MNnO,; Anion substitution; Cathode material; Lithium secondary battery
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Fig. 1o E4E X&skK] 2 ¢ LiyFeO,Li,MnO, 4
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0.05=y=0.15)°] =¢=dd g I3 AsS 27 vehd
t}. LipxFeOrLiMnO,2] 74+ Fig. 1(al viehd Ak 7+
o] DTA Aol + 7ol F4& FaE veplial o). oF
80°C 52| A WA A= LiOH - H,0 AEOZHE] Fio)
P EHA sk l=o]ar, oF 260°C AFolA vEeh ks
HAle] FAF FF= y-MnOOHIA B-MnO,2e] WEle] o]
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Flg 1. Thermal analy% of (a) Lil_xF602-LixM nOZ (M n/(M n+ Fe) = 08), (b) Lil_xFeol_g5Fo_o5-LixM n02 (M n/(M n+ Fe) = 08), (C) Lil_xFeol_gFo_]_-
LixMnO,(Mn/(Mn + Fe) =0.8), and (d) Li;.xFeO1 g5Fg15-LixMNO, (Mn/(Mn + Fe) = 0.8).
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Fig. 2. Synthetic procedure of LiyFeO, Fy-LiyMnO, (Mn/(Mn+
Fe)=0.8,0 < y < 0.15) material.
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Fig. 3. XRD patterns of LiyFeO,Fy-Li,MnO, (Mn/(Mn +Fe) = 0.8)

materials. (a) y =0, (b) y=0.05, (¢) y =0.1, and (d) y = 0.15.
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AR LiFeO, Fy (Tedk Aivldl o&EFhE e &, 5714
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Fig. 5. EDX analysis of Li;.xFeO,. Fy-Li,MnO, (Mn/(Mn + Fe) = 0.8)
materials. (a) y = 0.05, (b) y =0.1, and (c) y = 0.15.

Fig. 4. SEM images of Li;.,FeO,yFy-LiyMNnO, (Mn/(Mn + Fe) = 0.8) materials. (a) y = 0.0, (b) y = 0.05, (c) y = 0.1, and (d) y = 0.15.
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Fig. 6. The initial charge/discharge curves of Li/Li;.«FeOy, Fy-

LixMNnO, (Mn/(Mn + Fe) =0.8) systems. (a) y=0, (b) y=0.05, (c)
y=0.1, and (d) y =0.15.
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Fig. 7. Dischar ge capacity vs. cycle number for the Li/Li;.\FeOy,.Fy-
LixMnO, (Mn/(Mn + Fe) = 0.8) célls.
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