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Abstracts : Composite ratio of LiMyO, in cathode was optimized as function of specific surface area. Binder has

to be used as possible as little, and it should maintain adhesive property between cathode composite and current
collector even though in electrolytes. For this purpose, We used 'Hot Roll Pressing' method, and it was effective.
To prevent separation of cathode composite from current collector, PVDF(Polyvinylidenefluoride) has to be mixed more
than 1.1% in weight ratio to sum of surface area of lithium manganese oxide and conducting agents. Specific internal
resistance was reduced as by increasing electrical conductivity of cathode. And Ratio of 2C rate discharge capacity

to 0.2C rate discharge capacity was increased by 17%, as increasing electrical conductivity from 0.019 mS/cm to
0.036 mS/cm.
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Table 1. Physical properties of materials

eSpecific Surface

Materials Particle siz area
LiMn,0, (MERCK/SP30) 28m 2.9 nflg
Graphite 1um 18 nflg
Carbon Black (Super P/MMM carbon) Quin 61 nflg
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Fig. 1. Schematic diagram of Conductivity measurement cell

Table 2. Criterion for binder weight ratio decision
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Criterion of decision AdhesionProperty Remark

Separated from current collector during coating, drying, or pressing 50 Impossible to manufacture
Separated from current collector more than 10% area, when electrode S .
; . 70 High internal resistance
immersed in electrolyte
Separated from current collector discontinuously more than 10% area, . . . . .

. : 80 Increasing of internal resistance according to cycling
when electrode immersed in electrolyte
Separated from current collector discontinuously less than 10% area, . . . . .

. ; 85 Increasing of internal resistance according to cycling
when electrode immersed in electrolyte
No difference observed when electrode immersed in electrolyte 920 Compatible to use electrode
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Fig. 2. Adhesion property depend on binder raria
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Fig. 3. Variation of bulk resistance according to surface area of
conducting agent
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Fig. 5. SEM micrograph of cathode surface morphology (LiMRO./
SGO-1/Super P/PVDF = 86/4/4/6 wt%.)
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Fig. 6. Relationship between Conductivity and internal resistance
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Fig. 7. Charge and Discharge Voltage profile of LiMBO4Li cell
(0.1C, 4.3~3.3V, 1M LiPk in EC+DEC(1: 1vol%)).
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Fig. 8. Relationship between Conductivity and rate capability.
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Table 3. Conductivity and adhesion property depend on composite ratio

LiMn,0, / Graphite / Carbon  (PVDF W/S.A” of

(S.A. of C.A/S.A. of LiMRO,) Separation of composite fror€onductivity(mS/cm) at

Black / PVDF (wt%) LiMn,O,+C.A."™) (g/m?) X 100(%) current collector 0.1 kg/cn?
88/3/4/5 0.0090 116.8 Separation 0.026
88/2/5/5 0.0084 133.6 Separation 0.042
86/6/2/6 0.0125 92.2 No separation 0.019
86/4/4/6 0.0106 126.7 No separation 0.036
86/2/6/6 0.0092 161.2 Separation 0.041

"W : Weight,” S.A. : Surface are&, C.A.: Conducting agent
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Fig. 9. Specific capacity and coulombic efficiency depend on com-
posite ratio.
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Fig. 10. Cycleability of LiMn,O4/1M LiPF¢ in EC+DEC(1:1)/Li
Cell.
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