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Abstract

Background and purpose: Paraquat (PQ) is the third most widely used herbicide in the world.
This herbicide has the potential to damage cell membranes by lipid peroxidation and free radical attack.
In this study, ZnO /rGO (ZG) heterogeneous photocatalyst was used for oxidation of PQ herbicide in
aqueous solution under ultraviolet light irradiation.

Materials and methods: In this experimental study, EDS, FE-SEM, BET, XRD, and FTIR
analyzes were performed to determine the characteristics of synthesized catalyst. Effect of operating
parameters, including solution pH, catalyst concentration, rGO percentage loading, PQ concentration, and
UV-light intensity on degradation of PQ was studied in batch mode. Residual concentration of PQ and
type and toxicity of intermediate compounds were measured by HPLC and GC-MS, respectively and
toxicity test was done by Daphnia Magna. Studies on reusability of catalysts, effect of radical scavengers,
and inorganic anions were also performed.

Results: Under optimum conditions (pH=7, catalyst loading=10%, catalyst concentration=0.5 g/I,
PQ concentration= 10mg/l, and UV-light intensity=220 mw/cm?), degradation and mineralization rate
were 91.61% and 51% in 120 minutes, respectively. Radical scavenger experiments showed electron as
the most effective factor in PQ oxidation process in ZG/UV system. In samples of agricultural run-off,
degradation efficiency was 58.27%. Biotoxicity test also showed that toxic unit in pesticide-containing
samples was 61.72 in raw samples that decreased to 12.19 in treated samples after 96 hours.

Conclusion: ZG/UV process has high efficiency and excellent catalytic activity, so, it the can be
successfully used to degrade organic pollutants, especially pesticides, in wastewater.
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