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Highlights
Azo dyes were incorporated into primary sludge from paper industry as alternative pigments.
The study proposes sustainable reuse of industrial sludge as raw material for new composites.
Resumo/Abstract
This study investigates the use of primary paper sludge, a residue from the pulp and paper industry, as a precursor for new materials. The research centered on its use as a reinforcing filler in poly(lactic acid) (PLA) composites after the addition of Orange G and Sunset Yellow dyes to the sludge, with the intent of obtaining a sustainable, resistant material with added color in the final product. The structural, morphological, and chemical properties of the sludge, both in its natural and dye-modified forms, were examined using techniques like X-ray Diffraction (XRD), Fourier-Transform Infrared Spectroscopy (FTIR), and Scanning Electron Microscopy (SEM) to understand component interactions. Composites with different filler loadings (1, 5, and 10%) were prepared, yielding a material with good filler dispersion within the PLA matrix and alteration of the final product's color.
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Figure 1: PLA composites were prepared with a 10% filler loading using sludge loaded with Orange G and Sunset Yellow FCF, respectively.
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