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above shows the Arrhenius type plot between Ln (𝐾ₑ) and 1/T (K⁻¹) of the acid prepared AC, from 

Champlain plant, in different concentration lead ion (Pb²⁺). It was observed that the plots show a linear 

hyperbolic behavior of ln (𝐾ₑ) against 1/T at all concentrations (20, 40, 60, and >80 ppm), illustrating the fact that 

adsorption generally follows Arrhenius behaviour. The increase of ln (K e) with increase in temperature (decrease 

in 1/T) indicates that the adsorption process is endothermic. The activation energy (Ea) obtained from the 

gradient of the linear plots was 25.01 kJ/mol, indicating that the adsorption process is essentially physical with 

probably some superficial chemical reaction. Such a response suggests that the (CD)-activated carbon is efficient 

in removing lead ions from an aqueous medium even in wide temperature range.

Graph 16 ln (Ke) Vs Timperature paramater of Arrhenius equation for activated carbon prepared by Potassium 

hydroxide (KOH) treated CD plant. A strong positive linear relationship is observed between them which 

confirm that the adsorption follows Arrhenius type behavior. The positive rise is indicative of an endothermic 

adsorption process and the increasing temperature favours higher efficiency in the adsorbent. The activation 

energy (Ea) for this reaction was 33.291 kJ/mol, indicative of physical adsorption process with weak van der 

Waals forces and electrostatic interactions as the main adsorption mechanisms combined with possible secondary 

surface reactions. This phenomenon was attributed to the unique properties of base-activated carbon with a large 

surface area and microporous nature, which makes it an effective adsorbent over a wide temperature range. The 

reversible nature of the physical adsorption of C on carbon, suggests that the adsorbents can be reused after 

regeneration processes, which would enhance its application in environmental purification and Waters 

processing.

Kinetic studies of Pb²⁺ adsorption on the adsorbents developed from Ceratophyllum demersum showed that 

pseudo-second-order (PSO) model was more effective for adequate fit of the experimental data with a squared 

regression coefficient R² ranging between 0.994 and 0.999, thus indicating chemisorption as an endothermic 

process. Over 80% of lead removal occurred within the first 15 min, signifying an extremely efficient adsorption 

process. CDBC was identified as the best performing adsorbent in all synthesized adsorbents with maximum Q m 

of 179 mg/g and R² of 0.999. This enhanced performance can be attributed to the increased surface 

functionalization and microporosity from KOH activation. Use of the Arrhenius equation further confirmed the 

translation from a physical to chemical adsorption behavior. These results promote C. demersum-activated 

carbon based on CDBC as an efficient, low-cost and environmental-friendly extractor for heavy metals from 

contaminated water. Further studies should focus on the regeneration of adsorbent, treating actual wastewater and 

adsorption in multi-metal systems to estimate its practical applicability at large scale.
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* This article was presented as a presentation at the International Conference on Engineering and Advanced 

Technology (ICEAT) held in Selangor, Malaysia on July 23-24, 2025.  
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