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MoS, Facilitating Fenton Reaction for Degradation of Phenol in Water
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Abstract; To address the limitations of traditional Fenton reaction in wastewater treatment, such
as high chemical dosage and excessive iron sludge production, MoS, was introduced as a co-catalyst in
conjunction with low-concentration Fe** to treat phenol-contaminated water, and the co-catalytic effects of
this approach was investigated. The impact of Fe* dosage, H,0, dosage, MoS, dosage, and pH on the
phenol degradation process was systematically investigated. Additionally, the influence of co-existing ions
in solution on the reaction system was analyzed. Under the conditions of Fe* of 30 wmol/L, H,0, of 2.5
mmol/L, MoS, of 2.0 g/L, and pH of 4.0, the maximum phenol removal efficiency reached 84.25%
following a 40-minute reaction period. Compared to the Fenton system with equivalent dosages of Fe* and
H,0,, the removal efficiency of the modified system was increased by 6.83%. Additionally, the Fe** dosage
was reduced by 50% to 80% when achieving the same phenol removal efficiency as the traditional Fenton

system. Free radical inhibition experiments demonstrated that hydroxyl radical (-OH) was the
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predominant active species responsible for phenol removal via MoS, catalyzed Fenton reaction. X-ray

diffraction (XRD) analysis and replicate experiments confirmed that MoS, exhibited robust catalytic

stability and reusability. In conclusion, MoS, facilitated the degradation of phenol via the Fenton reaction

while simultaneously reducing the required dosage of Fe**.
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Fig.2 Effect of Fe’* dosage on phenol removal
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Fig.8 Results of free radical quenching experiment
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