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Abstract

Activated carbons were prepared from pistachio shell biomass using physical (CO:) and chemical
(HsPO4, KOH, and ZnCl2) activation methods, and their structural, optical, and photocatalytic properties
were comparatively investigated. The activation strategy had a significant effect on the specific surface
area, porosity, and optical band gap. Chemical activation, particularly with KOH and ZnCl., produced

hierarchical micro—mesoporous structures with high specific surface areas (750-975 m?/g) and reduced
band gaps (2.95-2.74 eV), enhancing visible-light absorption and adsorption capacity. Photocatalytic
tests on methylene blue showed that the AC-ZnCl. sample exhibited the highest efficiency, achieving
nearly complete dye removal (98%) and the highest apparent rate constant (k = 0.0498 min™'). These
results indicate that chemical activation, especially with ZnCl., effectively optimizes the structural and
optical properties of biomass-derived activated carbons, leading to significantly improve photocatalytic
performance under visible light, making them promising for environmental remediation applications.

Keywords: Activated carbon; Chemical and physical activation; Pistachio shells; Band gap; Photocatalytic
activity.
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