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Impact of production technology of bio-based coating emulsion and its application on kraft paper for food-contact packaging
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Coating with bio-based polymers applied to the paper surface can be a viable and environmentally friendly alternative to petroleum-based polymers for packaging applications.1 This study explores the technical production and potential application of emulsions containing chitosan (Chi), whey protein concentrate (WPC) and candelilla wax (CW) as a bio-based coating material on the kraft paper (40 g/m2) surface for food packaging. The studied coating emulsions were analyzed in terms of rheological behavior, particle size, zeta potential, polydispersity index and contact angle. In addition, air and water vapor permeability, grease resistance, and mechanical properties of the coated kraft paper were assessed after application in terms of their barrier performance. Once the optimized formulation had been selected through an experimental design, the impact of homogenization by ultra-turrax/ultrasound bath (lab scale) and by high-pressure homogenization (industrial scale) on their intrinsic properties and ability to be applied to the paper surface were compared. The grease KIT test yielded a result of 11/12 for the optimized coated paper versus 2/12 for uncoated, and oil Cobb value showed a ~82 % improvement. The minimum air permeability of the coated paper could reach to 0.9 ± 0.2 ml/min (Bendtsen test) and above 1410 s/100 ml (Gurley test), and the water vapor transfer rate and bursting strength of the optimized coated paper were 39.6 ± 1.4 kg.m−1.s−1 and 260 ± 1 kPa, respectively. Overall, the Chi-WPC-CW-based emulsion yielded promising evidence for sustainable packaging development, since the optimized formulation showed high stability and improved the barrier properties when applied on the kraft paper surface.
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