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The development of cellulose nanomaterials for use in flexible electronics has greatly increased during recent years. Surface wettability directly determines the wetting  and adhesion properties and thus the selection of substrate materials.  In this work, cellulose nanofibers (CNFs) and nanocrystals (CNCs) are prepared and used in different amounts to make ultrathin (25 [image: image3.png]


2.5μm) CNF/CNC films. The surface wettability values of the films are compared with that of a commercial polypropylene-polyethylene-polypropylene (PEP) battery separator film. Five different models (i.e., Zisman plot, Neumann, Owens-Wendt-Rabel-Kaelble or OWRK, Oss-Chaudhury-Good, and Wu methods) are used to calculate dispersive and polar components of the surface free energy (SFE) for the films, and wetting envelopes for various films are developed. Electron microscopy shows that CNFs and CNCs have different film forming mechanisms, leading to greater surface wettability for the CNF/CNC films with higher CNF content. Different surface functional groups give the CNF/CNC films better surface wettability compared to the PEP film. The polar components of SFE for CNF/CNC films are larger than their dispersive components, whereas the PEP film has the opposite relationship. The total surface tension values of the CNF/CNC films vary from 45.13 to 53.87 mJ/m2 in comparison with 20.19 mJ/m2 for the PEP film. The OWRK method is suitable for calculating SFE’s polar and dispersive components in the CNF/CNC films. The wetting-envelope-based OWRK model can be used to predict the wetting behavior of different solvents on the manufactured films. 
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