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Influence of the Binder for Graphite Anode
on Cycle Durability of LIB at High Temperature
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The prevention of degradation for LIB has been an important issue. Among materials for graphite anode, binder is

an important material because of its large contribution to the cell durability. This study reports an investigation on the

influence of binder on cycle durability at high temperature, 60 °C. The analysis of the open circuit voltage after dis-

charge exhibited that the amount of resistance increase varies in depend on the kind of binder. The prolonged time at

both high voltage and high temperature in charging led to increases the resistance, and then eventually induces to

degradation. When the cell was kept at such conditions, ICP-AES measurement of the anode showed the dissolution of

cathode metals. Evaluations on the properties of the electrode and the assembled separator as well as the comparison

of the electrode resistance before and after electrolyte immersion were also performed by referring to the binder

property. Those results revealed two important suggestions; firstly, the increase of cell resistance during cycle test

relates electrode resistance which cause to the SEI generation. secondly the binder with a low electrolyte-swellability

can maintain a conductive path between active materials in the electrode to ultimately suppress cell degradation.
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Figure 1 Schematic diagram for slurry preparation.
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Figure 2 Cycle performance of the cell with different
binders at 60 C.
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Figure 3 Capacity of (a) cathode and (b) anode evaluated by half cell. The capacities of the pristine electrode and the

electrode after cycle test were compared.
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Figure 4 OCYV transition of the cell with different
binders during cycle test.
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Figure 5 Charge curves of the cells with (a) Binder 1 and (b) Binder 2 at 150 cycles.
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Figure 6 Transition of charging time by CV mode
during cycle test.
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Figure 9 Factor analysis diagram of resistance increase
during cycle test.
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Figure 10 Adhesive strength of each electrode
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after cycle test.
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Figure 11 Resistance of loading layer with each binder.
The resistances of the pristine electrode and
electrode after immersing with electrolyte
were compared.
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Table 1 Binder film swelling against electrolyte

Swelling against electrolyte (%)
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Binder 2 41
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Figure 12 SEM images of the separator surfaces (a)
before and (b) after cycle test.
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Figure 13 Permeability of the separator.
The permeabilities of the pristine separator
and the separator extracted from the cell
after cycle test were compared.
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