Surface impermeabilization of paper using bio-based polymer coating for food packaging application.
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Petroleum-based polymers have been widely used in the food packaging industry for decades due to their good mechanical performance, lightweight, good gas barrier properties, transparency, heat sealing capacity, and low price. However, most of these polymers are not biodegradable and can remain in the environment for hundreds of years, leading to a global waste disposal problem given their high consumption and limited recyclability. Moreover, since petroleum is a non-renewable resource with diminishing quantities, renewed interest in packaging research is underway to develop and promote the use of alternative biodegradable bio-based polymers. Paper is a good candidate to replace plastic in the food industry; however, due to its poor resistance to water, its use is limited to foods with low or no water content. Thus, bio-based cellulose derivatives (CD) coatings with different viscosities were applied on kraft paper to create a waterproof material for food packaging applications. The material was characterized in terms of water absorptiveness (Cobb test), water vapour transmission rate (WVTR), and mechanical properties. Coated paper presented improved water resistance and reduced WVTR, however, with no statistical difference (p>0.05) within the different CD used. In the Cobb test, more than 95% reduction on the water absorptiveness was observed with the application of the coating, reducing from 28.5 g/m2 to 1.0 - 1.26 g/m2 in not coated paper and coated paper, respectively. In terms of WVTR, the application of the coating reduced from 56-70% the initial value of 947 g/m2·day found for the control paper. Regarding the mechanical properties, EC coating resulted in slight reinforcement of the paper by enhancing the tensile strength and reducing the elongation at break. In conclusion, all the coatings improved the physical/chemical properties of the kraft paper, especially water resistance and permeability to water vapour with a lower increase of the tensile properties. Thus, this novel packaging material presents improved properties suitable to use with a broader class of food products.
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