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Abstract : Various compositions of iron oxide based materials as a cathode of lithium secondary battery have
been fabricated and tested with electrochemical method. A layered form of LiFeO, was synthesized by mixing
and heating the initial materials of FeCly 6H,0, LiOH and NaOH at low temperature. The effect of changing
the precursors composition was investigated. As a result, when increasing the additive amount of NaOH, the
capacity of the electrode is decreased but the performance and declining rate of capacity became smaller.
LiFeO, synthesized with the weight ratio of NaOH/FeCly/LiOH, 2/1/7 showed the largest capacity, but the dis-
charging efficiency was sharply decreased after 30 cycles. Charge-discharge tests of lithium cells with LiFeO,
cathode having the layer structure were performed. This cell showed the reversibility in the range of 1.5-4.5V
of cell voltage. By using CPR method, chemical diffusion coefficients were measured in 1 M LiPF¢/EC/DEC
solution. The value of chemical diffusion coefficient decreased with increasing the lithium content x, in
0.5< x<1, and it was around 10" cm%s.
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Table 1. Reagents used for the preparation of electrode materials
and electrolytes

Reagent Assay Manufacturer
Lithium foil 99.9% Aldrich chemical
NaOH 99% Y4t 515}
LiOH 98% Janssen chemical
FeCl; - 6H,0 97% Showa chemical
EC 99% Aldrich chemical
DMC 99% Aldrich chemical
LiPF6 99% Aldrich chemical
o-FeOOH 99% Aldrich chemical
Fe 95.9% Osaka ©] 3}8}
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Fig. 2. Cyclic voltamogram of electrodes prepared by changing
NaOH weight ratio in 1M LiPF/EC/DEC with sweep rate of
20 mV/s in the first cycle.

0.0020 |- «

0.0015 [

0.0010 |

oooos - S e e N

0.0000 {- . 2 i e ]

I (Alem?)

-0.0005 | s

. —— NaOHFoCLAION th7T
SemmeT —~ = NOOHF ¢CIALIOH 2177
=== NSOHE ¢ CLAIOH 31177

-0.0010 |-

-0.0015 | =——NaOHFeCLAIOH 4n171 4

...... N2OHF¢CIL,AIOH 51177

-0.0020 1 1 L s ! " 2 1 1
1.5 2.0 25 3.0 3.5 4.0 45

E vs Li/Li " (V)
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Fig. 5. Efficiency of LiFeO, electrodes prepared with various
compositions in 1 M LiPF; EC/DEC.
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Fig. 6. Discharge capacity of LiFeO, electrodes prepared with
various compositions in 1 M LiPF; ED/DEC.
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Fig. 7. Charge and discharge curves of a cell with an electrode
prepared with a composition of NaOH/FeCL/LiOH(2/1/7). Charge
and discharge currents are 0.05 mA.
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Fig. 8. Time-voltage curve measured by the CPR method.
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Fig. 11. The relation between OCV and x for Li,FeQ, electrode.
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Fig. 12. The chemical diffusion coefficient of Li measured by CPR
method.
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