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RESUMO

A pandemia da Covid-19 destacou a necessidade de sistemas de filtracdo e
purificacdo do ar esterelizaveis para o combate a disseminacdo de patdgenos,
principalmente em locais com uma grande concentracdo de pessoas. Nesse ambito,
este trabalho teve por objetivo a preparacdo de mantas nanofibrosas de silica-ferrita
de niquel remotamente esterilizaveis quando expostas a radiacdo de microondas. A
técnica de fiacdo por sopro em solucdo, SBS (do inglés, “Solution Blow Spinning”),
foi usada na obtencdo dos nanocompdsitos de silica/ferrita de niquel. As mantas
foram caracterizadas fisica e microestruturalmente por Termogravimetria (TG),
Difracdo de Raios X (DRX), Microscopia Eletrénica de Varredura (MEV) e
Porosidade Aparente pelo Principio de Arquimedes. Posteriormente, filtros fibrosos
circulares obtidos por prensagem das fibras foram expostos a cepas de
Staphylococcus aureus (ATCC 15656) e Escherichia coli (ATCC 8739) e depois
submetidos a esterilizacdo em microondas. Os resultados mostraram a formacéo de
estruturas fibrosas pelo método de SBS e confirmaram a formacéo das fases ferrita
de niquel e silica. Os filtros preparados a partir das fibras apresentaram elevada
porosidade (proximas de 90%) e a radiacdo de microonadas demonstrou um efeito
bactericida sobre todas as amostras.
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ABSTRACT

The Covid-19 pandemic highlighted the need for sterilizable air filtration and
purification systems to combat the spread of pathogens, especially in places with a
large concentration of people. In this context, this work pursued the preparation of
nanofibrous silica-nickel ferrite mats remotely sterilizable when exposed to
microwave radiation. The Solution Blow Spinning (SBS) technique was used to
obtain the silica/nickel ferrite nanocomposites. The mats were characterized
physically and microstructurally by Thermogravimetry (TG), X-Ray Diffraction (XRD),
Scanning Electron Microscopy (SEM), and Apparent Porosity by Archimedes
Principle. Subsequently, circular fibrous filters obtained by fiber pressing were
exposed to strains of Staphylococcus aureus (ATCC 15656) and Escherichia coli
(ATCC 8739) and then subjected to microwave sterilization. The results showed the
formation of fibrous structures by the SBS method and confirmed the formation of
nickel ferrite and silica phases. The filters prepared from the fibers showed high
porosity (close to 90%), and the microwave radiation demonstrated a bactericidal
effect on all samples.
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