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Abstract
Driven by the escalating global demand for electricity, battery research is intensely focused

on developing higher-performing materials and innovative, sustainable production processes.
Addressing both these key drivers a gravure-printed cathode based on Lithium Nickel
Manganese Cobalt Oxide (NMC 111, LiNio.33sMno.33C00.3302) was developed. To achieve this, the
formulation of a gravure-printable ink was systematically investigated to satisfy both
processing and functional requirements. Formulating this multicomponent dispersion proved
very challenging, as system stability and rheology are strictly governed by complex
physicochemical interactions and synergistic effects between the different components and
the solvent. Although a capillary-number-based (Ca) methodology was adopted to guide
macroscopic printability, the delicate balance of these internal interactions limited the
window of viable ink formulations. Microscopic evaluation revealed that mastering these
interfacial and component-to-component interactions is crucial to eliminating defects,
achieving optimal layer homogeneity and maximizing electrochemical performance, resulting
in a specific capacity of 150 mAh g at C/20.



