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After burning, the range of C.D (aquatic fern) activated carbon, charring and acid activation makes remarkable 

changes in its physical and chemical properties. In the course of burning or pyrolysis, (C.D) plant material 

consisting of cellulose? -cellulose and lignin decompose at high temperatures >400 800 °C). Volatile viscous and 

low vapor pressure compounds are volatilized while cellulosic materials decompose, resulting in a significant 

decrease of organic carbon. The plant's original carbon skeleton remains, but it grows spongier as volatiles are 

removed. Figure 2 (C.D) CDAC FESM image of post carbonized and H₂SO₄ treated. The carbonization method 

makes it obvious that the activated carbons from (C.D) are increasingly porous and amorphous, but to different 

extents. The pores themselves can be of varying size and shape, they are however in the main, small or fine as 

required for activated charcoal. The pores increase the surface area of the charcoal, allowing more particles and 

pollutants to be absorbed. 



The Figure 4 potassium hydroxide (KOH)-activated charcoal shows a clearly porous structure and a rough and 

heterogeneous surface, which indicates the efficiency of the chemical activation process. A fine pored, micro and 

medium pored network with some fissures and irregularities is observed due to the reaction of KOH with 

carbonaceous matter during thermal treatment. This interaction causes the facade to selectively corrode and 

increases the area by which liquid is in contact with the interior so that its adsorption properties are improved. It 

is an image of non-uniform distribution of pores with protrusions and islands, which indicates the nonuniform 

decomposition of organic components by activation. The photograph confirms the effectiveness of physical 

activation with KOH for the production of high-quality porous charcoal with an active surface morphology, which 

is suitable for applications such as water purification and energy storage on account of its large area and high 

electrical conductivity. The pore size of activated carbon from (C.D) using potassium hydroxide (CDBC) in Table 

1 was higher than those of other activators most probably, this indicates that CDBC has higher adsorption power 

for heavy metals.
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The current work successfully demonstrated the potential of C. demersum-derived activated carbons as highly 

effective and green adsorbents for Pb²⁺ removal from the aqueous solution. The comparison of various activation 

methods showed that chemical activation significantly enhanced the adsorption capabilities, and KOH-activated 

carbon (CDBC) possessed superior properties, such as the largest surface area (900.612 m²/g) and maximum Pb²⁺ 

adsorption capacity (179 mg/g). Adsorption data was described by Langmuir and Freundlich isotherm models. 

Although good fitting for some samples, particularly the CDBC and CDAC in the Langmuir model, all adsorbent 

systems correlates well with Freundlich model. The highest coefficient of linear for Freundlich is clearly observed 

(R² = 0.9995) for the KOH activated carbon (CDBC), which represents multilayer adsorption, in highly 

heterogeneous surface. The latter result confirms that the Freundlich model was found to be more suitable for 

explaining adsorption behavior of Pb²⁺ onto the synthesized carbons. The adsorption process was depending to 

the exhothermic nature based on reduction of absorption capacity with elevation in temperature. This is 

corroborative evidence of the double environmental benefit - a water purifier using an invasive aquatic plant and 

easy replacement of traditional adsorbents. These findings suggest that CDBC has excellent adsorption 

performance and is particularly suitable for the properties of Pb²⁺-contaminated wastewater. In the next step, 

studies should focus on optimizing the activation conditions and investigating regeneration capability, as well as 

evaluating the feasibility of these materials for large-scale applications to achieve their full practical potential. 

This research contributes to the available literature on sustainable adsorption method and provides a background 

for future studies talking about plant-based biosorbents for heavy metal remediation.
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