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Optimization of Inkjet Printability of Polypropylene by Plasma Treatment
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Polypropylene (PP) is a versatile thermoplastic polymer used in a wide range of

industrial sectors due to its ease of processing, low cost and its excellent mechanical

properties. On the other hand, inkjet printing exhibits many advantages with respect to

other printing processes, especially in those applications where a digital process is

required. Water-based inks have received special attention during the last years due

to environmental and health concerns, with the objective of minimizing the use of

hazardous solvents. Especially interesting for many applications, mainly in the

consumer good industry, is the possibility of inkjet printing on PP substrates using

water-based inks. However, the adhesion and wettability of polypropylene by

hydrophilic or polar ink systems is very low. This causes problems such as low

printability and delamination. In this work, we aim at determining a suitable surface

pretreatment for PP plates in order to increase their printability when using

water-based inks in an industrial inkjet printer. For this purpose, we carry out surface

activation of the PP plates using Low Pressure Plasma, Corona Discharge and

Atmospheric Pressure Plasma Jet systems. A comprehensive characterization of the

PP plates before and after the different treatments is carried out including contact

angle measurements, ATR– FTIR, AFM and XPS. Printing tests using a CMYK set of

water-based inks allow us to determine differences in the printability depending on the

treatment and ink composition. Finally, adhesion of the inks to different substrates is

evaluated by cross-cut tests and water resistance of printed layers by double rub

tests. Calculation of the surface energy shows that all the different treatments lead to

the desired increase in the surface energy. AFM images reveal a significant change in

the microstructure of PP before and after the plasma treatment. However, adhesion

and printing tests show very different results depending on the pretreatment

technique.
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