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Over the past 20 years, the world's population has grown exponentially. Consequently, food shortage has drawn
attention, and the demand for agricultural products has increased annually. To meet this need, the excessive and
prolonged use of low-density polyethene (LDPE)-based mulching films has resulted in significant environmental
pollution events, leading to serious side effects even on human health. Based on the above issues, there is a
great interest in developing biodegradable bio-based polymeric films that can be tilled directly into the soll after
use to guarantee greater environmental sustainability.

In this study, we present (1) the preparation and characterization of biodegradable sodium carboxymethyl cellulose (CMC), chitosan (CS) and sodium
alginate (SA)-based composite films In the presence of glycerol (GLY) as a plasticizer and calcium chloride (CaCl,) as cross-linker, (i) their
enrichment with the NH,H,PO, (AP) inorganic salt, and (iii) the study of its release kinetics into the water. The latter aspect is of great importance as
the release of N and P helps to improve the nutrient supply to the soil during film usage and degradation and provides an added innovative benefit to
the film to be applied as mulch on the agricultural soill.

Composition (I.e., mass ratios between the precursors) and cross-linking agent effects on films' properties were evaluated, as well as water-interaction
properties (degree of swelling and solubility in water) and thermal and mechanical properties to predict possible industrial applications.
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The effect of introducing NH,H,PO, as a fertiliser into polymeric films
based on CS, SA and CMC cross-linked with CaCl, could lead to the Cross-linked films have a higher thermal resistance T\ g
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thermal stability of the films, and (3) slowed the rate of salt release. The mechanical stress.

films achieved the tensile strength parameter (16 MPa) for its function, B -
but not the elongation at break parameter (150%) required by EN 17033. However, the elongation at break decreases in cross-linked films. The crosslinking
Therefore, the results reported here can be considered a good starting prob_ably dis_rupts the films' H-bond network, blocking the chains' entanglement and
point for designing research activities that can improve the mechanical |IEREEELRIUEESS U SIEE

properties of films to make them suitable for agricultural applications.
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