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Abstract : Many researchers have increased the loading level of electrodes to improve
the energy density of secondary batteries. In this study, high-loading NCM523
(LiNig5C0oMng30,) positive electrode is manufactured using a polytetrafluoroethylene
(PTFE) binder, not the conventional polyvinylidene fluoride (PVdF) binder, which has
been commonly used in lithium-ion batteries. Through the kneading process using PTFE
suspension, not the conventional slurry process using PVdF solution in N-methyl-2-pyr-
rolidinone (NMP), thick electrodes with high loading are easily manufactured. When the
PTFE and PVdF-based electrodes are prepared at a loading level of 5.0 mAh/cm?
respectively, the PTFE-based electrode shows better cycle performance and rate capa-
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bility than those of PVdF-based electrodes. The electrode manufactured by the kneading
process using a PTFE binder has high electrode porosity due to insufficient roll-press,
but the porosity can be lowered by high temperature roll-press over 120°C. However,
there is no significant difference in cycle performance according to the roll press tem-
perature. In addition, the cycle performance of the high loading electrode is slightly
improved by increasing the content of the conductive material. Overall, the PTFE binder
can improve the performance of the high loading electrode, but additional solutions will

be needed.
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Fig. 1. SEM images of the prepared NCMS523 positive electrodes: (a, b) PVdF binder and (c, d) PTFE binder (inset:

photographs of electrode mixture before coating).
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performances of the NCM523 electrodes with PTFE and
PVdF binders.
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Fig. 3. (a) Rate capability and (b) normalized capacity of
the NCM523 electrodes with PTFE and PVdF binders.
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