medunarodni znanstveno-strucni skup

19 Ruzickini dani JFAHEP

DANAS ZNANOST —SUTRA INDUSTRIJA
21.-23.rujna 2022. | Vukovar, Hrvatska

Dye degradation via the photocatalytic activity of single
perovskites

Roberto Basara ! Ana Ivankovi¢ !, Dalibor Tatar !, Jelena Kojc¢inovi¢ ! and

Igor Djerdj I~
I Department of Chemistry, Josip Juraj Strossmayer University of Osijek, Cara Hadrijana 8/A, 31000
Osijek; roberto.basara@gmail.com

* Correspondence: igor.djerdj@kemija.unios.hr ; Tel.: +385 31 399 975

INTRODUCTION

g TN Emm Emm B S B S SN SN EEE EEE EEE EEE EEE SEE BEE BEm EEm EEm EEm SEE SEm BEm BEm BEm EEm SEEm SEm BEm BEm BEm BEm BEm SEm SEm BEm BEm BEm AEm SEm SEm BEm SEm BEm SEm SEm SEm SEm BEm BEm BEm SEEm SEm BEm BEm BEm EEm SEm SEm BEm SEm BEm BEm SEE SEm BEm BEm BEm BEm SEm SEm SEm BEm BEm BEm BEE SEm BEm BEm BEm BEm MEm SEEm BEm EEm EEm EEm M MBS M M D EE O O D S . -y,

/" Perovskites are materials that have the same crystal structure as the first mineral found with that structure, calcium titanium oxide (CaTiO,). \
Perovskite compounds have a chemical formula ABX; where ‘A" are cations with larger radii, ‘B’ are cations with smaller radii, and X' are anions
that bond to both ‘A’ and 'B'. This research aimed to synthesize high-entropy perovskites via the modified citrate sol-gel method which can be used
in dye degradation. The starting perovskite material CeNiO; was characterized by powder X-ray diffraction and Brunauer-Emmet-Teller surface

tested by UV/Vis spectroscopy in 2 mL quartz cuvettes and a 20W halogen lamp. The photocatalytic activity of the CeNiO; and its high entropy
forms were tested on the degradation of synthetic dyes: methylene blue (MB), naphthol green B (NG), and rhodamine B (RDB) respectively. The
results indicate a reduction of maximum absorbance of tested dyes in the given time frame and monitored during irradiation at the wavelength of
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| area analysis to prove phase purity and pore size/specific surface. Since perovskites possess high catalytic activity, synthesized materials were
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\ maximum absorbance for each dye (663 nm for MB, 734 nm for NG, and 554 nm for RDB). !
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SYN T H E S I S RE S U LT S Fig.1. General perovskite structure.
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: Fig 2. Synthesis pathway for obtaining phase-pure HEOs. . Fig.3. Powder X-ray diffraction Fig.4. BET isotherms of RBI, Fig.5. UV-Vis absorption spectra
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CONCLUSION

With the above green sol-gel method, phase-pure perovskites were synthesized which was proven by the powder X-ray diffraction analysis. RB1 is more efficient with the addition of
hydrogen peroxide as an initiator and co-catalyst. RB11 was the most efficient in MB degradation (9 %), while RB31 was the most efficient for NG (50%) degradation after 30 minutes.
Band gap results show that the above-mentioned materials belong to semiconducting materials which could be transformed to have insulating properties by adjusting the calcination
_temperature in the synthesis pathway. )
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