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The increasing presence of pesticides in soil and water systems has raised concerns about their
adverse effects on ecosystems and human health. To address this issue, biochar has emerged as a
sustainable solution due to its high adsorption capacity [1]. This study focuses on utilizing tree of
heaven (Ailanthus altissima) biomass as a feedstock for biochar production [2], aiming to develop an
efficient and environmentally friendly approach for pesticide adsorption.

Tree of Heaven, a fast-growing and invasive species, poses a significant challenge to ecosystems. By
converting this biomass into biochar through carbonization, we can simultaneously address the issue
of invasive species while creating a valuable resource for environmental remediation. The
carbonization process involves pyrolysis under controlled conditions to transform the biomass into a
stable carbon-rich material with a high surface area and porosity. In this study, we investigate the
influence of carbonization parameters, such as temperature, and ZnCl, activation on the
physicochemical properties and adsorption capacity of prepared biochar samples. Characterization
techniques, including Scanning Electron Microscopy, Fourier-Transform Infrared, and Raman
spectroscopy, were employed to evaluate the biochar's morphology and functional groups.

Batch adsorption experiments are conducted to assess the performance of the Tree of Heaven biochar
in removing neonicotinoid pesticides from aqueous solutions. The effects of initial pesticide
concentration, contact time, and suspension composition (single components or pesticide mixtures)
on the adsorption process are investigated. Adsorption isotherms were employed to analyze the
adsorption behavior and understand the mechanisms involved.

Preliminary results demonstrate that the activated tree of heaven-derived biochar exhibits a
remarkable adsorption capacity for neonicotinoids. Tested biochar samples present promising
adsorbents due to their porous structure and abundance of functional groups, enabling hydrogen
bonding with investigated pesticides. Furthermore, the invasive species-derived biochar shows
promising stability and reusability, making it a sustainable alternative for long-term pesticide removal
applications. These findings contribute to the development of efficient and sustainable solutions for
environmental remediation, addressing both the issue of invasive species and pesticide
contamination.
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