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Abstract

This study aims to synthesize iron oxide nanoparticles and modify them with
polyvinylpyrrolidone (PVP) to enhance their photocatalytic properties and
evaluate their effectiveness in degrading Rose Bengal dye under natural
sunlight. The research specifically focuses on the effect of reaction time on the
efficiency of the photodegradation process, as it plays a critical role in
environmental applications for wastewater treatment.

Two types of photocatalysts were prepared: unmodified iron oxide nanoparticles
and PVP-modified iron oxide. The results showed that dye removal efficiency
increased over time for both materials, with a notable improvement observed for
the modified catalyst. The degradation rate of Rose Bengal reached 95% when
using the modified iron oxide, compared to 94% with the unmodified one, under
identical experimental conditions.

These findings suggest that PVVP modification significantly enhances the surface
properties and photocatalytic activity of iron oxide nanoparticles. The study
highlights the environmental relevance and high efficiency of such
nanomaterials in treating organic pollutants using an abundant and sustainable
energy source like sunlight.

Mots-clés : lron oxide nanoparticles, polyvinylpyrrolidone, photocatalytic

activity, Rose Bengal pigment
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