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Figure S1. Ar-physisorption isotherms of (A) FeMnxZr catalysts, (B) FeMnxZr2Na catalysts.



Figure S2. Pore diameter distributions of the fresh FeMnxZr catalysts



Figure S3. SEM images of fresh catalysts (A) FeMn, (B) FeMn1Zr, (C) FeMn3Zr, (D) FeMn5Zr, (E) FeMn10Zr.



Figure S4. HAADF-STEM and corresponding EDS-mapping images of fresh FeMn5Zr catalyst.



Figure S5. HRTEM images of spent catalysts (A) FeMn2Na, (B) FeMn5Zr2Na.



Figure S6. XPS spectra of the fresh catalysts (A) Fe 2p XPS spectra of FeMnxZr catalysts, (B) Fe 2p XPS 

spectra of FeMnxZr2Na catalysts.



Figure S7. Mössbauer spectra of the spent catalysts (A) FeMnxZr catalysts, (B) FeMnxZr2Na catalysts.



Figure S8. TEM images of (A) fresh FeMn2Na catalyst, (B) spent FeMn2Na catalyst, (C) fresh FeMn5Zr2Na 

catalyst, (D) spent FeMn5Zr2Na catalyst, (E) fresh FeMn10Zr2Na catalyst, (F) spent FeMn10Zr2Na catalyst.


