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Background: The toxicity and persistence of 2,4-dichlorophenoxyacetic acid (2,4-D) lead to
its entry into water resources, raising health concerns. This study evaluated the efficiency of a
photocatalytic process using FesO3/Mn3Oy4 and sodium persulfate (PS) activation under
ultraviolet irradiation for removing this contaminant.

Materials and Methods: In this experimental study, Mn3Oa and Fe2Os nanoparticles were
synthesized via chemical precipitation and hydrothermal methods, respectively. The effects of
initial pH (4-10), PS concentration (0-0.8 mg/L), and nanoparticle dosage (0-0.04 g/L) on
the removal of 10 mg/L 2,4-D were investigated in a batch system. Expetimental design and
optimization were performed using the response surface methodology (RSM) with a central
composite design (CCD).

Results:Under optimal conditions (neutral pH, PS:0.4 mg/L, nanoparticle dosage:0.02 g/L),
the process achieved 67% removal after 120 minutes. Analysis of variance (ANOVA) indicated
the quadratic model had excellent accuracy and fit (R? = 0.99). pH and PS concentration had
the greatest influence on efficiency, with reduced performance at extremely low or high values
of these parameters.

Conclusion: The photocatalytic process effectively degrades 2,4-D in water. RSM proved
valuable for modeling, optimization, and understanding interactions among operational
parameters, aiding in process comprehension and improvement.

Keywords: Herbicide, Sodium Persulfate, Water treatment, Response surface, 2,4-
dichlorophenoxyacetic acid
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