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Polystyrene, MDF, composites. 
Highlights
Polystyrene/granite and polystyrene/medium-density fiberboard (MDF) composites. 
Reuse disposable materials.
Plastic wood development.
Resumo/Abstract
Expanded polystyrene (EPS), popularly known as Styrofoam, poses an environmental challenge due to its large volume and low density, which makes it unattractive to recyclable material collectors and leads to its accumulation in landfills. In this study, medium-density fiberboard (MDF) powder and granite powder were used as reinforcements in the preparation of two types of composites, both employing EPS as the matrix. For the EPS/MDF composites, different MDF mesh sizes (48, 100, 150, and 200) were tested to determine which would yield the best mechanical properties. The granite powder was air-dried and used without any prior treatment. All composites were prepared using 1:1 mass of EPS as matrix and MDF or granite powder as reinforcement. Mechanical analysis of the EPS/MDF composites revealed that the best properties were achieved with mesh sizes 100 and 200, with mesh 100 showing the highest reproducibility and a Young’s modulus of 7.28 MPa. Larger particles, such as those from mesh 48, exhibited weaker interparticle adhesion, resulting in lower tensile strength. Scanning electron microscopy (SEM) images were obtained to assess the homogeneity of the EPS/MDF composites. Figure 5d shows that mesh 200 exhibits less particle agglomeration compared to mesh 100. However, the agglomeration of ultrafine particles may have occurred on a smaller scale or in a non-uniform distribution, which could explain the high standard deviation observed in the mechanical test results. 
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[bookmark: _Hlk210029837]                       Figure 1: Photos of composites; b) SEM images for EPS/MDF samples: a) 48; b) 100; c) 150; d) 200 mesh
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