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RESUMO

FUZIKI, Maria Eduarda Kounaris; TUSSET, Angelo Marcelo; RIBAS, Laura Santos;
PAULA, Elaine Trojan de; BRACKMANN, Rodrigo; ALVES, Odivaldo Cambraia;
SANTOS, Onélia Aparecida Andreo dos Santos; LENZI, Giane Gongalves.
Catalisadores magnéticos CoFe204/TiO2-Nb20s sintetizados por mistura
quimica e fisica aplicados na reduc¢ao de Cr(VI). Environmental Science and
Pollution Research, v. 33, p. 1911-1929, 31 maio 2025. DOI:
https://doi.org/10.1007/s11356-025-36552-8. Titulo original: CoFe204/TiO2-

Nb20s5 magnetic catalysts synthesized by chemical and physical mixture applied in
the reduction of Cr(VI).

Dentre os metais pesados, o cromo se destaca devido a alta toxicidade e
carcinogenicidade do Cr(VI). O uso de fotocatalisadores magnéticos abriu novas
possibilidades para sua aplicagdo em larga escala, dada a facilidade de separagao do
catalisador. O presente trabalho foi dedicado a sintese e caracterizagcdo de
catalisadores magnéticos de CoFe,0,/TiO,-Nb,Os e sua aplicagdo na redugéo
fotocatalitica de cromo. A ferrita de cobalto e o TiO,-Nb,O5 foram combinados por
meio de mistura quimica (sintese sol-gel) ou fisica (almofariz e pistilo). Em testes
preliminares para avaliar a atividade catalitica, obteve-se aproximadamente 60% de
degradagao do acido salicilico utilizando CoFe,0,/TiO,-Nb,0Os. Para os testes com
cromo, foram consideradas tanto uma solugao sintética quanto um efluente real, sob
diferentes condicdes de reacdo. O formiato de sédio, utilizado como sequestrante de
lacunas, possibilitou atingir percentuais de remog¢ao de cromo acima de 90% em 60
minutos. A ferrita de cobalto destacou-se pela sua capacidade de remogéao de Cr(VI),
mas apenas o TiO,-Nb,Os puro apresentou capacidade consideravel de remocgao de
cromo total. Quanto a combinacédo CoFe,0,/TiO,-Nb,Os5, apenas o catalisador obtido
por mistura fisica foi capaz de remover tanto o Cr(VI) quanto o cromo total. O
catalisador CoFe,0,/TiO,-Nb,O5; também exibiu propriedades magnéticas
consideraveis. Em testes com efluentes, este catalisador alcangou 33,9% de remogéao
de cromo total em 60 minutos de irradiagao.

Palavras-chave: fotocatalise heterogénea; metais pesados; catalisador magnético;
sintese sol-gel,
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ABSTRACT

FUZIKI, Maria Eduarda Kounaris; TUSSET, Angelo Marcelo; RIBAS, Laura Santos;
PAULA, Elaine Trojan de; BRACKMANN, Rodrigo; ALVES, Odivaldo Cambraia;
SANTOS, Onélia Aparecida Andreo dos Santos; LENZI, Giane Gongalves.
CoFe204/TiO2-Nb205 magnetic catalysts synthesized by chemical and physical
mixture applied in the reduction of Cr(VI). Environmental Science and Pollution
Research, v. 33, p. 1911-1929, 31 maio 2025. DOI: https://doi.org/10.1007/s11356-
025-36552-8

Among heavy metals, chromium stands out, given the high toxicity and carcinogenicity
of Cr(VI). The use of magnetic photocatalysts has opened up new possibilities for their
large-scale application, given the ease of catalyst separation. The present work was
dedicated to the synthesis and characterization of CoFe204/TiO2-Nb20s magnetic
catalysts and their application in the photocatalytic reduction of chromium. Cobalt
ferrite and TiO2-Nb20s were combined through chemical (sol-gel synthesis) or
physical (mortar and pestle) mixing. In preliminary tests to assess the catalytic activity,
approximately 60% of salicylic acid degradation was achieved using CoFe204/TiO2-
Nb20s. For the tests with chromium, both a synthetic solution and a real effluent were
considered, under different reaction conditions. Sodium formate used as a hole
scavenger made it possible to achieve chromium removal percentages above 90% in
60 min. Cobalt ferrite stood out for its Cr(VI) removal capacity, but only pure TiO2-
Nb20s showed considerable total chromium removal capacity. As for the
CoFe204/TiO2-Nb20s combination, only the catalyst obtained by physical mixing was
able to remove both Cr(VI) and total chromium. CoFe204/TiO2-Nb20s catalyst also
exhibited considerable magnetic properties. In effluent tests, this catalyst achieved
33.9% removal of total chromium in 60 min of irradiation.

Keywords: heterogeneous photocatalysis; emerging pollutants; heavy metals; sol-gel
synthesis.
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