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Abstract Review History
Landfill leachate, a highly polluted wastewater, contains large amounts of organic and Received: May 21, 2025
inorganic pollutants and requires effective treatment. This study investigated the efficiency of a Revised: May 26, 2025
novel advanced oxidation process utilising sulfate radicals for the post-treatment of landfill Accepted: Jul 22, 2025
leachate. In this research, sulfate radicals were produced by activating persulfate ions with

microwave radiation. To determine the optimal treatment conditions, we evaluated the effects of Keywords
various parameters, including pH, temperature, microwave radiation power, sodium persulfate [ eachate
concentration, and reaction time, on the removal rates of colour and organic load, measured by  pgrgyifate
the COD index. The results indicated that changes in the initial pH from 3 to 9 had no significant
effect on the efficiency and performance of the process. However, an increase in temperature led
to a notable rise in COD removal efficiency, from 11% at 40 °C to 81% at 95 °C. Additionally, 'ntegrated process
raising the microwave radiation power from 160 W to 800 W resulted in significant AOPs
improvements in process efficiency, COD removal efficiency, and energy transfer efficiency. A

key finding of this study is the superiority of microwave radiation over conventional heating,

enhancing the efficiency of organic load removal from the leachate. The maximum colour and

COD removal efficiencies reached 100% and 88%, respectively, under optimal conditions of pH

9, a temperature of 80 ° C, in the presence of 35 g/l sodium persulfate, a microwave radiation

power of 640 W, and a reaction time of 4 hours. During the reaction, the medium became acidic,

with pH decreasing from 9 to below 2 by the end of the reaction time, indicating persulfate

activation and the advancement of relevant reactions. The findings of this study show that the

efficiency of the landfill leachate treatment process using microwaves surpasses that of

conventional heating, demonstrating that the Microwave-Persulfate process holds great potential

for reducing the organic load and colour of the leachate.

Microwave
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