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Processes of adsorption of dyes on the surface of potassium titanate

The treatment of aqueous solutions from dyes is an important task for modern ecology and
chemical technology. Dyes widely used in the textile, food and pharmaceutical industries are often
toxic and biodegradable, making them difficult to remove from wastewater. Among the various
treatment methods, adsorption processes on solid surfaces are considered to be an effective and
cost-efficient way to remove dyes from solutions. In this context, the study of new adsorbents, in
particular potassium titanate, is relevant[1].

In this work, the adsorption properties of potassium titanate synthesized by the alkaline leaching
of ilmenite were investigated. The cationic dye methylene blue was chosen as a model pollutant. To
compare the efficiency of the process, unmodified titanium dioxide (TiO[]) was also used.

Aqueous solutions of the dye were prepared at different concentrations, and its residual
concentration after adsorption was determined spectrophotometrically using a UV-1200
spectrophotometer. It was found that the degree of methylene blue extraction by potassium titanate
reaches 26.3 % within the first 5 minutes of contact, which is higher than in the case of titanium
dioxide (20.5 %). The maximum recovery for methylene blue was 44.2 % after 10 minutes of
contact (Fig. 1) [2].
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Fig. 1. Dependence of the degree of methylene blue extraction from aqueous solutions by the
surface of potassium titanate on the contact time

The time dependence of the adsorption process was analyzed by pseudo-first and pseudo-second
order kinetic models. It was found that the adsorption of methylene blue is better described by the
pseudo-second-order model, as evidenced by the high correlation coefficient (R* = 0.959 for
potassium titanate) (Fig. 2) [3].
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Fig. 2. Kinetic dependence of methylene blue adsorption by potassium titanate surface according to
the pseudo-second-order model

Accordingly, the adsorption process is controlled by chemical interactions at the adsorbate-
adsorbent interface, although physical adsorption dominates according to the calculated adsorption
energy values. The initial rate of adsorption of methylene blue on potassium titanate was also
slightly higher (2.9 mg/g-min) compared to titanium dioxide (2.5 mg/g-min).

The obtained results demonstrate that potassium titanate is a promising material for the removal
of cationic dyes from aqueous solutions due to its higher adsorption efficiency, faster equilibrium
and the ability to work at low adsorbent doses [4].

Thus, the processes of dye adsorption by the surface of potassium titanate are based on the
mechanism of physical adsorption with elements of electrostatic interaction. This makes potassium
titanate a promising material for wastewater treatment from contamination with organic dyes.
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