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ABSTRACT

The present work presents the study of the photocatalytic activity of CuAl,O4 and CuAlO4/K for the
elimination of an acid dye chosen as a model; in this case the Rose Bengale (RB). All the nanoparticles
prepared during this study were characterized by X-ray diffraction, infrared spectroscopy. The study
of adsorption kinetics has shown that it is very fast from the start of the process (5 min) for kaolin and
CuALOs, equilibrium is quickly reached for kaolin) with a retention rate of 40% for an adsorbed
quantity of 8.02 mg/g. On the other hand, for the CuAl,Oy4 catalyst, the evolution continues to reach
equilibtium at 120 min, with a retention rate of 80.44% and an adsorbed quantity equal to 16.087 mg/g.
for CuALO4/K equilibrium is quickly reached with a retention rate of 3.05% for an adsorbed quantity
of only 0.62 mg/g.
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1 Introduction

Environmental protection has become a major economic and political and even social issue, especially when
it comes to water and air. Many industries such as chemicals, petrochemicals, food processing, textiles,
paper mills, tanneries, etc., produce very dangerous effluents such as dyes [1,2]. These environmental
pollutants pose serious toxic risks to microorganisms and represent a threat to aquatic life and human
beings [3]. Its degradation is essential and indispensable for ecological protection. Recently, photocatalytic
degradation of dyes through AOP under UV irradiation on semiconductors has received much attention
mainly to its capacity to degrade numbers recalcitrant dyes [4].

2 Experimental

Nanosized spinel CuALO4 was successfully supported on kaolin, natural support; using impregnation
method; and the pure spinel was also prepared by the sol-gel method, and also study of the effectiveness
of catalysts CuAl,O4 and CuALOy / kaolin for the elimination of rose Bengal.

3 Results and Discussion

The degradation is very rapid during the first minutes for all the photocatalysts, for CuAl,O4/Kaolin
reaches maximum yield of 98.53 % after 60 min, while for CuAl,Oy4 the elimination rate reaches 89 %
after 180 min. for photolysis it is stabilized after 60min of irradiation at 50 %e.

©2024 Copyright held by the author(s). Published by AIJR Publisher in “Abstracts of the Second International Congress on Energy and Industrial
Processes Engineering: Volume 2” (ICEIPE’24) 14-16 May 2024. Organized by the Research Laboratory of Matter’s Valorization and Recycling
for Sustainable Development (VRMDD), University of Sciences and Technology Houari Boumediene (USTHB), Algiers, Algeria.

DOI: 10.21467/abstracts.170 ISBN: 978-81-970666-1-0 (eBook)



https://aijr.org/about/policies/copyright/
https://doi.org/10.21467/abstracts.170
https://aijr.org

301

4

e S mhnis e

e Gu.ﬁ.lnﬂ_‘.'ﬁ.l-n-lln

—— !'.'lu.ﬁ.lnl:i_‘

[-] = 00 [ 200 =)
Eiming

Figurel: photodegradation of RB

Conclusion

For photocatalytic tests, CuAlO4/K showed remarkable efficiency for the degradation of a solution of

Rose Bengal, under solar irradiation. Indeed, the elimination of RB was almost total (98.53%) after 60 min

of exposure to solar radiation, while for mass spinel CuAl,Os, the elimination rate reached 89% after 180

min.
References
[1] C.D. Palmer,P.R.Wittbrodt,Processesaffectingtheremediatienofchromiumcontaminatedsit Environ.HealthPerfpect.,92(1991)25-

40.

[2] M. Costa,Potentialhazardsofhexavalentchromateinourdrinkingwater. Toxicol.Appl.Pharm  col.,188(2003)1-5.

[3] T. Robinson, G. Mcmullan, R. Marchant, P. Nigam, Remediation of dyes in textile e ,uent : a critical review on current treatment
technologies with a proposed alternative, Bioresour. Technol. 77 (2001) 247-255.

[4] G. Sivalingam, K. Nagaveni, M.S. Hegde, G. Madras, Photocatalytic degradation of various dyes by combustion synthesized nano
anatase TiO2, Appl. Catal. B Environ. 45 (2003) 23-38.

ISBN: 978-81-970666-1-0 Series: AIJR Abstracts

DOI: 10.21467/abstracts.170


https://doi.org/10.21467/abstracts.170

