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Abstract

Background: Synthetic dyes such as Acid Red 18 (AR18) and Methylene Blue (MB) are among the most significant pollutants in
textile wastewater due to their high stability, toxicity, and resistance to biodegradation, posing serious environmental concerns.

Objectives: This study aimed to investigate the effectiveness of the Fenton process (Fe?*/H,0,) as an advanced oxidation technique
for removing these two dyes from aqueous media and to optimize key operational parameters influencing its performance.

Methods: The effects of several process variables including pH (range 2-10), hydrogen peroxide concentration (8 - 0.1 mmol/L),
ferrous ion concentration (0.1- 50 mg|L), reaction time (5 - 120 min), initial dye concentration (25 - 300 mg/L), and temperature (20
-50°C) were evaluated through a series of batch experiments conducted under laboratory conditions.

Results: The findings demonstrated that operational parameters had a substantial impact on dye removal efficiency. However,
owing to the self-adjustment of the final pH of the samples to around 3, changes in the initial pH (2 - 10) did not considerably
influence this efficiency. Under these conditions, the removal efficiency ranged from %83 to %97 for AR18 and exceeded %99 for
MB. Increasing H,O, and Fe?* concentrations improved the removal efficiency up to a certain point, beyond which no significant
enhancement was observed and, in some cases, a decrease in efficiency occurred due to scavenging effects and side reactions. Under
optimal conditions, more than %98 of MB was removed in less than 5 minutes, and complete removal was achieved within 60
minutes. For AR18, over %95 removal was attained after 120 minutes. Increasing the initial dye concentration significantly reduced
removal efficiency. Furthermore, higher temperatures enhanced AR18 degradation, while MB removal showed lower sensitivity to
temperature changes.

Conclusions: The findings demonstrate that the Fenton process can be recommended as a simple, efficient, and cost-effective
method for treating industrial wastewater containing both anionic and cationic dyes.
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