Highlights

1. Fe-MOFs was successfully prepared by DBD plasma method.
2. Different iron valence states in Fe-MOFs produced more iron-based active sites.
3. Plasma/Fenton like technology was better than plasma alone and Fenton alone.
4. Fe-MOFs had the advantages of not producing sludge easily and being recyclable.
5. The possible degradation paths were proposed through the degradation intermediates.

