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Effect of a water-based multifunctional adhesive binder on
the performance of lithium-sulfur battery
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Abstract: A multifunctional sodium alginate (SA) crosslinked polyethyleneimine (PEI) water-based
adhesive binder SAPEI with cross-linked network structure for lithium sulfide battery cathode was prepared
from SA and PEI and characterized by FTIR. The adhesion and polysulfide adsorption of SAPEI binder as
well as its influence on the structure and electrochemical performance of the lithium sulfur battery cathode
were further investigated. The results demonstrated that the SAPEI binder displayed a stronger binding
capacity than conventional commercial polyvinylidene difluoride (PVDF) binder with the amide bond
produced during the reaction showing an adsorption effect on polysulfide ions. After cycling, the lithium-
sulfur battery with SAPEI binder had a more consistent microstructure and improved electrochemical
performance. The specific discharge capacity was still 620 mA-h/g after 200 cycles of charging and
discharging at a rate of 0.2 C, and the capacity retention rate could reach 72.6%, which was higher than that
of a lithium-sulfur battery with PVDF binder.

Key words. lithium-sulfur batteries; water-based binders; polyethylene imine; cycling performances;
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Fig. 4 Charge and discharge curves of lithium-sulfur batteries
with PVDF, SAPEI-64, SA and PEI as binders at 0.2 C
rate, respectively
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Fig. 5 CV curves of lithium-sulfur batteries with PVDF,
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