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Zinc oxide immobilized on alginate beads as catalyst for photocatalytic
degradation of textile dyes — an evaluation of matrix effects
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ABSTRACT

Heterogeneous photocatalysis is an attractive and efficient alternative for degradation of organic
pollutants in water and wastewater. Thus, we studied photocatalytic degradation of the textile
dye Orange Solimax TGL 182% (OS-TGL), using the semiconductor ZnO immobilized in alginate
beads as a catalyst. The catalyst was characterized by Fourier transform infrared spectroscopy
and scanning electron microscopy (MEV). The optimized photocatalytic parameters were cat-
alyst concentration, pH, textile dye concentration, and ionic strength. Additionally, we evalu-
ated the effect of different matrices and the presence of other textile dyes in the OS-TGL removal.
The OS-TGL degradation kinetics followed a pseudo-first-order kinetic model for heterogeneous
photocatalysis and photolysis processes. At optimized conditions, the heterogeneous photocatalysis
promoted percentages of the OS-TGL degradation higher than 99% in 60 min of reaction time.
Moreover, the proposed photocatalytic process using ZnO immobilized in alginate beads allowed recy-
cling of the catalyst up to four times without significant loss of photocatalytic degradation efficiency.
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