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Highlights
The project achieved complete material valorization, transforming all layers of Tetra Pak packaging into value-added products, including indicator paper, potassium alum, and a durable coaster. It also established a model for the Circular Economy and provided an educational approach to demonstrate practical applications of sustainability and waste reuse.
Abstract
Recycling is recognized as a fundamental process for the future of our planet. In a world characterized by finite resources, recycling offers a critical means to conserve energy, preserve natural ecosystems, and reduce landfill burden by transforming waste into valuable raw materials. This study examines alternative methods for recycling multi-layered Tetra Pak cartons. The primary objective was to demonstrate the full potential of each constituent component: paper, aluminum, and plastic for creating value-added products, thereby consolidating the feasibility of a circular economy through the integral transformation of this complex waste stream.
[image: ]Figure 1. Project cartons. Outline for the Recycling of Tetra Pak Cartons.
Figure 1 visually represents this process, detailing how the three primary components of the carton were separated: 1. The paper component was repurposed into an indicator paper through the addition of curcumin and potassium alum. 2. The potassium alum was derived directly from the aluminum layer extracted from the carton. 3. The plastic fraction was utilized to produce a robust coaster, the characteristics of which warrant further analysis in future work.
In addition to its positive environmental impact, the proposed methodology was applied in an outreach project where students from schools in Guarapuava successfully reproduced the experiments described in this study. The activity fostered strong interest and engagement among participants, demonstrating the project’s potential as an effective educational tool to promote environmental awareness and hands-on sustainability learning in both school and community settings.
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