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MepiAnyn

The widespread use and improper disposal of crystal violet (CV) dye into aquatic
environments have raised serious environmental concerns, as this dye is non-biodegradable,
toxic and poses harmful effects on both human health and ecosystems [1]. Therefore,
developing efficient removal strategies to prevent its accumulation in the environment is
essential. Activated carbons, owing to their high surface area and pore volume, can be used
as highly effective adsorbents for treating contaminated water [2]. Among various
approaches, the fixed-bed adsorption method enables continuous treatment of large volumes
of contaminated water using a constant amount of adsorbent, offering advantages such as
operational simplicity and scalability [3].

This study investigates the use of oxidized activated carbon fibers (Felt-Ox) for the removal of
CV dye through the fixed-bed adsorption method. The performance of Felt-Ox was compared
with three other activated carbon-based adsorbents (MSC-Ox, F400 and Luffa-Ox).
Characterization of the carbon adsorbents was carried out for their nanopore structure,
surface morphology and surface chemistry. Additionally, the maximum CV adsorption
capacity of the adsorbents was determined by fitting the experimental breakthrough data to
the Yan model. Moreover, the effect of adsorbent mass in CV removal was also examined.
The results revealed that the Felt-Ox material exhibited the highest maximum adsorption
capacity (19.6 mg/g) among all the tested adsorbents.
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