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Highlights
Synthesis of spherical activated carbon from dedo de moça pepper (Capsicum baccatum) waste for adsorption.
Finger pepper residues are a non-woody biomass with 21.93% fixed carbon, suitable for producing activated carbon. The resulting material is spherical and nanometric. This study seeks optimal activation conditions and evaluates its use in water treatment through adsorption.
Resumo/Abstract
Native to South America, dedo de moça pepper (Capsicum baccatum) is widely used in Brazilian cuisine as a fresh seasoning, in jams, and processed condiments. However, whether consumed raw or processed, the seeds and placenta are discarded due to their pungent and bitter taste, making them unpalatable to consumers. The calyx and peduncle are also discarded because of its toughness and difficulty to be digested. These wastes can be used to grow new peppers, but most of them are discarded in regular trash, generating waste that, despite appearing insignificant, has a highly valuable chemical composition, making it suitable for reuse in later applications. One of the potential uses for these residues—classified as non-woody biomass[3]— is the production of activated carbons, given that their crude fiber content ranges from 3.90% to 4.12%[1]—making them excellent precursors for lignin, cellulose, and hemicellulose. This characteristic can be observed through the rigidity of these structures. The outer part of these residues is made of lignin, while the inner part is filled with cellulose. Hemicellulose is found between these structures[2]. The functional groups (-OH) and (-COOH), responsible for the bonds between these compounds through covalent and hydrogen bonds, make them light and porous[3]. In this process, a waste with no added value is reused and transformed into a material with great potential for environmental remediation and at a low cost.
	The seeds, placenta, calyx, and peduncle of the dedo de moça peppers presented a fixed carbon content of 21.93% through centesimal analysis. The precursor has a high content of volatile compounds and a low ash content, making it suitable for application in the synthesis of activated carbon[3]. Dedo de moça peppers (Capsicum baccatum) were obtained from a farmers' market in Maringá, Paraná. After separating the pepper parts, the residue and pulp were oven-dried at 65°C for five days. After complete drying, the samples were ground separately in a blender and stored for future use. The dried residue was weighed on an analytical balance, placed in a porcelain crucible with a lid for gas outlet, and carbonized in a muffle furnace under an inert atmosphere at 500°C for 1 h, with a heating rate of 20°/min and an N2 flow rate of 100 mL/min. After carbonization, 1,0 g of the carbonized material was mixed with KOH in proportions 1:3 and 1:4, and approximately 30 mL of deionized water in an steel reactor with a lid containing a gas outlet for 1 h on a magnetic stirrer and taken to drying in an oven at 100°C for 24 h. After complete drying, the reactor containing the mixture was taken to activation in a muffle furnace and inert atmosphere at 750°C for 1 h, with a heating rate of 20°/min and N2 flow rate of 100 mL/min. 
The SEM images show that the activated carbon has a highly heterogeneous and porous surface. It is composed of agglomerated spherical particles and irregular granules, forming a rough texture with numerous pores and cavities. Some larger, well-defined particles are also visible, integrated into this porous network. This complex morphology reflects the high surface area and well-developed pore structure characteristic of activated carbon materials
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Fig.1: SEM images of the activated carbon
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