

  materproc-08-00148




materproc-08-00148







Mater. Proc. 2022, 8(1), 148; doi:10.3390/materproc2022008148




Abstract
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Mineral exploration leads to a large amount of waste generation, which is landfilled, causing environmental impact problems [1]. For this reason, there is a need to find solutions for the reuse of this mineral waste. One possible solution that has been explored is to use it as a filler material in composites. Therefore, the main goal of this study was to develop ecocomposites based on this type of mineral waste that could be produced by SLS 3D printing [2]. This work undertook to study the influence of different amounts of slate and the application of a chemical treatment based on silane on the mechanical performance of polymer-mineral composites (PA12-slate).



Samples of PA12 (reference), PA12 with 30 wt% and 50 wt% of slate waste, and slate waste that had been previously surface-treated with silane (to improve the mechanical properties), were prepared in a SLS printer and characterized through tensile and flexure tests.



The feasibility of printing PA12-slate composites using SLS 3D, incorporating up to 50 wt% of mineral waste, was verified. However, a 92.1% decrease in the tensile strength was observed when the 50 wt% slate was added. In the sample with the same amount of mineral but previously treated with silane, an increase of 61.6% in the tensile strength was achieved in comparison to the PA12 with 50 wt% of slate.



The feasibility of producing a PA12-slate sample with up to 50 wt% of mineral waste using the SLS printing technique was demonstrated, adding value to this mineral waste. The mechanical properties increased with the application of the silane treatment.
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