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RESUMO

O objetivo principal desta pesquisa foi o aproveitamento de residuos plasticos
provenientes de produtos eletroeletrénicos pds-consumo na producdo de filamentos
para impressdo 3D. Para tanto, foram utilizadas carcacas plasticas de televisores,
onde foram lavadas, cortadas, trituras, moidas e misturadas em concentracdes
distintas com material plastico virgem de acrilonitrila-butadieno-estireno (ABSv), por
meio do processo de extrusdo. Os residuos e a misturas com o ABSv, foram
caracterizados por espectroscopia no infravermelho (FTIR), analises reoldgicas e
propriedades mecanicas de resisténcia ao impacto. Os resultados mostraram que
por meio da técnica de FTIR, os materiais utilizados das carcacas de TVs foram
identificados como ABSr (reciclado) e poliestireno de alto impacto reciclado (HIPSr).
Através dos estudos reoldgicos, observou-se diferencas nas caracteristicas de
processabilidade e viscoelasticas de cada material reciclado, comparados com o
material virgem e suas misturas, considerando o indice de fluidez, a viscosidade
complexa, moédulo e o comportamento elastico. Os resultados da resisténcia ao
impacto foram diferentes para as misturas, reciclados e material virgem,
dependendo do processo utilizado, impressdao 3D ou compressao. Portanto, por
meio dos resultados obtidos nesta pesquisa, foi possivel obter filamentos para a
impressdo 3D com os materiais plasticos ABSr e HIPSr de carcacas de TVs, que
podem ser de custo mais baixo do que o filamento comercial de ABSv, além de
contribuir para a economia circular e na reducdo do impacto ambiental.
Alternativamente estes materiais reciclados podem ser usados na manufatura de
produtos produzidos por compressao.
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USE OF PLASTIC WASTE FROM POST-CONSUMER ELECTRONICS IN THE
PRODUCTION OF FILAMENTS FOR 3D PRINTING

ABSTRACT

The main objective of this research was the use of plastic waste from post-consumer
electronic products in the production of filaments for 3D printing. To this end, plastic
television casings were used, where they were washed, cut, crushed, ground and
mixed in different concentrations with virgin acrylonitrile-butadiene-styrene (ABSv)
plastic material, through the extrusion process. The residues and mixtures with ABSv
were characterized by infrared spectroscopy (FTIR), rheological analysis and
mechanical properties of impact resistance. The results showed that using the FTIR
technique, the materials used for TV casings were identified as ABSr (recycled) and
recycled high-impact polystyrene (HIPSr). Through rheological studies, differences
were observed in the processability and viscoelastic characteristics of each recycled
material, compared to virgin material and its mixtures, considering the melt index,
complex viscosity, modulus and elastic behavior. The impact resistance results were
different for the mixtures, recycled and virgin material, depending on the process
used, 3D printing or compression. Therefore, through the results obtained in this
research, it was possible to obtain filaments for 3D printing with ABSr and HIPSr
plastic materials for TV casings, which can be of lower cost than commercial ABSv
filament, in addition to contributing to the circular economy and reducing
environmental impact. Alternatively, these recycled materials can be used in the
manufacture of products produced by compression.
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