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Abstract : The cathode, which is one of the four major components of a lithium secondary
battery, is an important component responsible for the energy density of the battery. The mixing
process of active material, conductive material, and polymer binder is very essential in the com-
monly used wet manufacturing process of the cathode. However, in the case of mixing con-
ditions of the cathode, since there is no systematic method, in most cases, differences in
performance occur depending on the manufacturer. Therefore, LiMn,O4 (LMO) cathodes were
prepared using a commonly used THINKY mixer and homogenizer to optimize the mixing
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method in the cathode slurry preparation step, and their characteristics were compared. Each
mixing condition was performed at 2000 RPM and 7 min, and to determine only the difference
in the mixing method during the manufacture of the cathode other experiment conditions (mix-
ing time, material input order, etc.) were kept constant. Among the manufactured THINKY
mixer LMO (TLMO) and homogenizer LMO (HLMO), HLMO has more uniform particle dis-
persion than TLMO, and thus shows higher adhesive strength. Also, the result of the electro-
chemical evaluation reveals that HLMO cathode showed improved performance with a more
stable life cycle compared to TLMO. The initial discharge capacity retention rate of HLMO
at 69 cycles was 88%, which is about 4.4 times higher than that of TLMO, and in the case
of rate capability, HLMO exhibited a better capacity retention even at high C-rates of 10, 15,
and 20 C and the capacity recovery at 1 C was higher than that of TLMO. It’s postulated
that the use of a homogenizer improves the characteristics of the slurry containing the active
material, the conductive material, and the polymer binder creating an electrically conductive
network formed by uniformly dispersing the conductive material suppressing its strong elec-
trostatic properties thus avoiding aggregation. As a result, surface contact between the active
material and the conductive material increases, electrons move more smoothly, changes in lat-
tice volume during charging and discharging are more reversible and contact resistance between
the active material and the conductive material is suppressed.
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Table 1. Summary of viscosity data

Sample  Temperature (°C)  Viscosity (Poise, g/cm-s)
TLMO 25 27.2
HLMO 25 44.8
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Table 2. Summary of strength data
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0.14477 0.01206
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0.16054 0.01338
Standard Deviation 0.05573 0.00464
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Fig. 3. Peel test for analysis of binding strength of TLMO and HLMO electrodes.

Fig. 4. SEM images and EDS result showing the cross-section, C mapping profiles, and surface morphology of (a—d)

TLMO and (e-h) HLMO.
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