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Abstract

Water is an essential resource, crucial for the survival of all living organisms. Yet, the rapid industrialization
and urbanization of recent decades have severely impacted water quality and aquatic ecosystems. One major
environmental issue is the contamination of water by synthetic dyes. Various methods are employed for dye
removal, but among the different techniques, adsorption stands out as one of the most preferred for treating
dye-contaminated wastewater. This is due to its low cost, high removal efficiency, and environmentally
friendly nature. In this study, an agricultural waste product, Ziziphus Jujube seeds was applied to investigate
the removal of Reactive Red 195 (RR195) dye from aqueous solutions via the adsorption process. The study
examined the effects of pH, temperature, and adsorbent dosage on adsorption efficiency. Data from the
adsorption experiments were optimized using Response Surface Methodology (RSM) through the Design
Expert software. The experiments were conducted with a 100-ppm reactive red 195 dye solution under
varying conditions: pH levels of 2, 3, and 4; temperatures of 25 °C, 35 °C, and 45 °C; and adsorbent dosages
of 0.5 ¢g/100 mL, 0.75 g/100 mL, and 1 g/100 mL, over a 60-minute contact period. The optimal process
conditions were a temperature of 25 °C, pH of 2, and adsorbent dosage of 0.75 g/100 ml. Under these

conditions, RR195 dye removal efficiency reached 97.19%, with an adsorption capacity (g.) of 13.114 mg/g.

Analysis of adsorption isotherms and kinetic models showed that the Freundlich isotherm and the Pseudo-
Second-Order kinetic model provided the best fit for describing the adsorption process. The results indicate

that the synthesized adsorbent is highly effective in removing MB dye from aqueous solutions.
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