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Q ok FaodAdA ASTERDY AL 1 M LiOH £9oX Tafel plotE FAA FHA o™, o & LiMMneOsx =0.06~01) =2 100 mA
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Abstract: Stability of a cathode material was determined by Tafel plot in 1 M LiOH solution. The stabilized LiMiMnz«Os (x=0.05~0.1) electrode
resulted in overpotential of 0.13~0.15 mV at 100 mA. This overpotential was 0.05 mV lower than that of the spinel structured LiMn:Oq4 electrode.
Conductivity test at various potentials showed that the conductivity of LiMxMn2-xOs was higher than that of the spinel structured LiMnxOs and the
bulk resistance of LiMsMnz<Os due to the dissolution of Mn® was lowered.
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Figure 1. Potential-pH diagram of LiMn:0s system(7].
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. Shoe Assembly
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: Nut Rivnut ®
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. Glass Cyclinder (Pyrex) © : Tubing, Tygon

: Drain Plug ® : Reference Electrode

: Well Plug ® : Luggin Capilary, Viton
: Counter Electrode ® : Cap

: Counter Electrode End Plate @ : Threaded Rod (#10-32)
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Figure 2. Schematic diagram of flat cell for the measurement
of kinetics parameter.
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Figure 3. Tafel’s plot of LiMnzOs in 1M LiOH solution at 25°C.

Table 1. Experimental Kinetic Parameters obtained from Tafel
Plot of LiMn204 Cathode in 1 M LiOH Solution at 25 C
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Figure 4. Tafel's plot of LiMpesMnigOs doped various ele-
ments in 1 M LiOH solution at 25 C.

Table 2. Experimental Kinetic Parameters obtained from Tafel
Plot of LiMoeMni904 Cathode Doped Various Metal Elements in
1 M LiOH Solution at 25 C

Parameter | . 2 N (mV)

Sample fo (mA/cr) ¢ [at 100 mAl
LiMn2O4 (Furnace cooling) 164 0.44 0.24
LiMn204

(Cooling rate of 10 C/min) 088 0.9 139
LiMn2Oq

(Cooling rate of 5 C/min) 105 021 044
LiMnzOq

(Cooling rate of 10 C/hr) 25 051 018

a: Experimental transfer coefficient, i Exchange current density
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Figure 5. Tafel's plot of LiMoiMn1gOs doped various elements
in 1 M LiOH solution at 25 C.
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Figure 6. Tafel's plot of LiMy2Mn120s doped various elements
in 1 M LiOH solution at 25 C.

Table 4. Experimental Kinetic Parameters obtained from Tafel
Plot of LiMyiMn;gOs Cathode Doped Various Metal Elements in
1 M LiOH Solution at 25 C

Parameter | . 2 n (mV)

Sample fo (mA/em’) ¢ [at 100 mA]
LiCroiMn;.904 2.13 0.64 0.15

LiFe® 01Mn; 04 198 063 015
LiFe*0:Mny0; 213 0.62 0.16
LiMgo:Mn1504 0.90 0.33 0.36
LiMoo:Mny0; 161 054 0.18
LiVo1Mn; 904 0.12 0.07 241
LiWo:Mn; 604 209 085 012
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Table 5. Experimental Kinetic Parameters obtained from Tafel
Plot of LiMo2Mni30s Cathode Doped Various Metal Elements in
1 M LiOH Solution at 25 T

Parameter | . 2 0 (mV)
Sample fo (mA/cm') 4 [at 100 mA]

LiCro2Mn; 804 067 0.09 0.46
LiFe® 42Mn; 504 1.05 0.34 034
LiFe® 02Mn504 085 0.39 031
LiMgo2Mn1804 0.30 0.29 052
LiMoo2Mn; 804 092 025 0.48
LiWo2Mni1804 0.39 0.23 0.61
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Figure 7. Concentration of Mn” ions dissolved in the
electrolyte at the various potentials.
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Figure 11. AC Impedance plot of LiCroiMnigOs4 electrode
electrode measured at the various potentials.
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