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Abstract : Various types of iron oxide based materials as a cathode of lithium secondary battery have been prepared
and their electrochemical characteristics have been also observed. In order to understand the fundamental character-
istics of iron oxide electrode, three kinds of iron oxides such as iron oxides formed by direct oxidation of iron plate
or iron powders and FeOOH powders were tested with cyclic voltammetry. The oxidation and reduction peaks due
to the reaction of intercalation and deintercalation were not observed for the iron oxide prepared with iron plate and
FeOOH powders. In case of iron oxide prepared from iron powders, only one reduction peak was observed. A lay-
ered form of LiFeO, was synthesized directly from FeCl;-6H,O, NaOH and LiOH by hydrothermal reaction. The
effect of NaOH on the electrode performance was examined. When increasing NaOH, it provides the electrode with
less discharge capacity and efficiency, however, decreasing rate of discharge capacity became smaller. LiFeO, syn-
thesized with the molar ratio of NaOH/FeCly/LiOH, 2/1/7 showed the largest capacity, but the discharging efficiency
was sharply decreased after 30 cycles.
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Table 1. Reagents used for the preperation of electrodes and
electrolytes

Reagent Assay Manufacturer
Lithium foil 99.9% Aldrich chemical
NaOH 99% 94t 3-8t
LiOH 98% Janssen chemical
FeCl; - 6H,0 97% Showa chemical
EC 99% Aldrich chemical
DMC 99% Aldrich chemical
LiPFs 99% Aldrich chemical
o-FeOOH 99% Aldrich chemical
Fe 95.9% Osaka ©] 3} 38}
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Fig. 1. Stable potential region of PC/DME electrolytic solution.
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Fig. 2. Cyclic voltammogram obtained with Pt electrode in 1 M

LiClO/PC/DME electrolytic solution within the low potential region.
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Fig. 3. Cyclic voltammogram obtained with iron oxide electrode
prepared by direct oxidation of iron plate (1 M LiCIO/PC/DME).
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Fig. 4. Cyclic voltammogram obtained with iron oxide electrode
prepared by direct oxidation of iron powder (1 M LiClO,PC/DME).
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Fig. 5. Cyclic voltammogram obtained from. o--FeOOH electrode in
1 M LiClO4PC/DME.
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Fig. 6. Multi-cyclic voltammogram measured in 1 M LiPF¢/EC/DEC
with sweep rate of 20 mV/s (electrode material prepared with the
molar ratio of NaOH/FeCly/LiOH, 1/1/7).
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Fig. 7. Multi-cyclic voltammogram measured in 1 M LiPF¢/EC/DEC
with sweep rate of 20 mV/s (electrode material prepared with the
molar ratio of NaOH/FeCly/LiOH, 2/1/7).
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Fig. 8. Multi-cyclic voltammogram measured in 1 M LiPF¢/EC/
DEC solution with sweep rate of 20 mV/s (electrode material
prepared with the molar ratio of NaOH/FeCly/LiOH, 3/1/7).
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Fig. 9. Multi-cyclic voltammogram measured in 1 M LiPF¢/EC/
DEC with sweep rate of 20 mV/s (electrode material prepared with
the molar ratio of NaOH/FeClyLiOH, 4/1/7).
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Fig. 10. Multi-cyclic voltammogram measured in 1 M LiPF¢/EC/
DEC with sweep rate of 20 mV/s (electrode material prepared with
the molar ratio of NaOH/FeCly/LiOH, 5/1/7).
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Fig. 11. Discharge capacity of various LiFeQ, electrodes measured
in 1 M LiPFyED/DEC.
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Fig. 12. Discharge efficiency of various LiFeQ, electrodes measured
in 1 M LiPF¢ EC/DEC.
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