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RESUMO

Os compdsitos obtidos a partir de cinzas de residuos industriais tém despertado crescente
interesse devido as suas amplas aplicacoes, destacando-se, entre elas, a remediagdo ambiental
[1-4].4 analise estrutural revelou interagoes significativas entre os componentes. Como objetivo,
este estudo teve a sintese de um composito baseado na incorporagdo de sulfeto de cadmio (CdS)
em cinzas de casca de arroz (RHA), visando a remog¢do fotocatalitica do farmaco metronidazol
em meio aquoso.As propriedades estruturais evidenciaram interagdes significativas entre os
constituintes do composito. A andlise morfologica confirmou a formagdo do material hibrido, com
distribui¢do homogénea das particulas de CdS na superficie da RHA. A caracterizagdo optica
indicou que a incorporagdo do CdS na matriz de RHA resultou em materiais com bandgap de
2,413 eV, 2,434 eV e 2,434 eV, para as razoes molares CdS:RHA de 1:1, 1:2 e 1:3,
respectivamente, além de introduzir defeitos estruturais tipicos dos componentes individuais .Os
testes fotocataliticos sob irradiagdo UV demonstraram elevada eficiéncia na degradagdo do
metronidazol, alcan¢ando 83,5% de remog¢do para a amostra 1:1 e 74,63% e 74,76% para as
amostras 1:2 e 1:3, respectivamente, apos 150 minutos de exposi¢do. Testes de supressores de
espécies reativas indicaram que os buracos (h*) desempenham o papel majoritario na reagdo
fotocatalitica, seguidos pelos elétrons (e”), ions superoxido (O:") e radicais hidroxila (*OH), na
ordem de contribui¢do: h*> e > O: > *OH. Testes de reuso revelaram que o compdosito mantém
uma eficiéncia de degradacao de 40,3% apos multiplos ciclos.
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ABSTRACT

Composites derived from industrial waste ash have attracted increasing attention due to their wide
range of applications, particularly in environmental remediation [1-4] . The structural analysis
revealed significant interactions between the composite components. The objective of this study
was the synthesis of a composite based on the incorporation of cadmium sulfide (CdS) into rice
husk ash (RHA), aiming at the photocatalytic removal of the pharmaceutical compound
metronidazole in aqueous medium.The structural properties confirmed notable interactions
among the constituents of the composite. Morphological analysis validated the formation of the
hybrid material, with a homogeneous distribution of CdS particles on the RHA surface. Optical
characterization indicated that the incorporation of CdS into the RHA matrix resulted in materials
with bandgap energies of 2.413 eV, 2.434 eV, and 2.434 eV for the CdS:RHA molar ratios of 1:1,
1:2, and 1:3, respectively, and introduced structural defects characteristic of the individual
components. Photocatalytic tests under UV irradiation demonstrated high efficiency in
metronidazole degradation, achieving removal rates of 83.5% for the 1:1 sample and 74.63% and
74.76% for the 1:2 and 1:3 samples, respectively, after 150 minutes of exposure. Reactive species
scavenger tests indicated that photogenerated holes (h*) played the dominant role in the
photocatalytic reaction, followed by electrons (e”), superoxide ions (O:"), and hydroxyl radicals
(*OH), in the following order of contribution: h*> e~ > O:"> *OH. Reusability tests revealed that
the composite maintained a degradation efficiency of 40.3% after multiple cycles.

Keywords: CdS, ash, environmental remediation, photocatalysis.
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