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Abstract: This study evaluates the adsorption capacity of selected surfaces for various pharmaceutical
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The presence of pharmaceutical compounds in wastewater poses significant
environmental and health challenges. This study investigates the adsorption capacity of
selected surfaces, particularly activated carbon, for wvarious pharmaceuticals.
Understanding the factors influencing adsorption, such as pH and contact time, is essential
for optimizing wastewater treatment processes. The insights gained will contribute to
improved strategies for removing these contaminants from aquatic systems.

The assessment of adsorption capacity for various pharmaceutical compounds on
selected surfaces is crucial for understanding their removal from wastewater. This
investigation focuses on the adsorption behavior of pharmaceuticals on activated carbon
and other adsorbents, analyzing factors such as surface properties, pH, contact time, and
initial concentration.

1. Adsorption Mechanisms: The study reveals that the adsorption of
pharmaceuticals, such as acetaminophen, diclofenac, and sulfamethoxazole, onto activated
carbon is influenced by the molecular structure of the compounds and their interactions
with the adsorbent surface. The adsorption mechanisms include hydrophobic interactions,
n-t stacking, and hydrogen bonding [1-2].

2. Effect of pH: The pH of the solution significantly affects the adsorption capacity.
For instance, lower pH values enhance the adsorption of certain pharmaceuticals due to the
increased availability of protonated forms, which interact more favorably with the
adsorbent [2][3]. Conversely, higher pH levels can lead to reduced adsorption due to the
deprotonation of the adsorbates and the resulting electrostatic repulsion from negatively
charged surfaces [1].

3. Contact Time and Initial Concentration: The results indicate that longer contact
times and higher initial concentrations of pharmaceuticals lead to increased adsorption
capacities. This is attributed to the greater driving force for mass transfer and the
availability of more active sites on the adsorbent surface [1,3]. Kinetic studies suggest that
the adsorption process follows pseudo-second-order kinetics, indicating that the rate-
limiting step may involve chemical adsorption rather than physical adsorption [2].

4. Isotherm Models: The adsorption data were analyzed using various isotherm
models, including Langmuir and Freundlich. The Langmuir model, which assumes
monolayer adsorption on a surface with a finite number of identical sites, provided a better
fit for the experimental data, indicating that the adsorption of pharmaceuticals on activated
carbon is likely a monolayer process [3].

The findings underscore the importance of optimizing adsorption conditions to
enhance the removal of pharmaceuticals from wastewater. The study highlights that
activated carbon is an effective adsorbent due to its high surface area and porous structure,
which facilitate the adsorption of a wide range of pharmaceutical compounds.

1. Environmental Implications: The presence of pharmaceuticals in water bodies
poses significant environmental and health risks. Understanding the adsorption

mechanisms and capacities of various adsorbents can inform the design of more effective
wastewater treatment systems [1-2].

2. Future Research Directions: Further research is needed to explore the
regeneration of adsorbents and the long-term stability of adsorption capacities under
varying environmental conditions. Additionally, investigating the competitive adsorption
of multiple pharmaceuticals in real wastewater scenarios will provide more comprehensive
insights into the practical applications of these findings [3].

compounds, focusing on activated carbon. Key findings indicate that adsorption is influenced by pH, contact time,
and initial concentration, with mechanisms including hydrophobic interactions and hydrogen bonding. The
results highlight the effectiveness of activated carbon in wastewater treatment.
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The  assessment of  adsorption  capacities for  selected  surfaces
reveals critical insights into the removal of pharmaceutical
contaminants from aqueous solutions, emphasizing the need for tailored

approaches in wastewater treatment.
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