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Figure S1. SAED data for ZFO_C (a) and ZFO_N (c) samples; HRTEM images for ZFO_C (b) and 13 
ZFO_N (d) samples. 14 
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Figure S2. EDX spectrum of ZFO_C sample. 17 
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Figure S3. EDX spectrum of ZFO_N sample. 19 
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Figure S4. XPS spectra of ZFO_C (a-d) and ZFO_N (e-h) samples. 22 

Figure S4 shows the XPS spectra of samples ZFO_C and ZFO_N. Characteristic peaks 23 
of Zn, Fe, O and C are detected in the survey spectra (Figure S4 a,e). For the Fe spectrum 24 
(Figure S4 b,f), four peaks were observed, two of which correspond to the Fe 2p1/2 and Fe 25 
2p3/2 with a spin splitting of about 13.6 eV, as well as two satellite peaks corresponding 26 
to the +3 oxidation state of Fe [1]. The Zn 2p spectrum (Figure S4 c,g) shows two peaks 27 
with binding energies of 1044.8 and 1021.7 eV. The peak positions and spin splitting of 23 28 
eV correspond to Zn in the +2 oxidation state [2,3]. In the case of the O 1s spectrum (Figure 29 
S4 d,h), mathematical processing allows the components of the oxygen peak to be de- 30 
tected. For the ZFO_N sample, two peaks are detected, one corresponding to oxygen in 31 
the zinc ferrite lattice and the other to oxygen vacancies [4,5]. For sample ZFO_N an ad- 32 
ditional peak corresponding to chemisorbed water or solvent molecules can be detected. 33 
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Figure S5. SEM images of zinc ferrite-based electrodes before electrochemical tests: ZFO_C (a) and ZFO_N (c) and 36 
after cycling: ZFO_C (b) and ZFO_N (d). 37 

 38 

References 39 

1.  Poudel, M.B.; Kim, H.J. Confinement of Zn-Mg-Al-Layered Double Hydroxide and α -Fe2O3 Nanorods on Hollow Porous 40 
Carbon Nanofibers : A Free-Standing Electrode for Solid-State Symmetric Supercapacitors. Chem. Eng. J. 2022, 429, 132345, 41 
doi:10.1016/j.cej.2021.132345. 42 

2.  Rabin, N.N.; Morshed, J.; Akhter, H.; Islam, S.; Hossain, A.; Alam, M.; Karim, M.R.; Hasnat, M.A. Surface Modification of the 43 
ZnO Nanoparticles with γ -Aminopropyltriethoxysilane and Study of Their Photocatalytic Activity, Optical Properties and 44 
Antibacterial Activities. Int. J. Chem. React. Eng. 2016, 14, 785–794, doi:10.1515/ijcre-2015-0141. 45 

3.  Dai, L.; Strelow, C.; Kipp, T.; Mews, A.; Benkenstein, I.; Ei, D.; Vuong, T.H.; Rabeah, J.; Mcgettrick, J.; Lesyuk, R.; Klinke, C. 46 
Colloidal Manganese-Doped ZnS Nanoplatelets and Their Optical Properties. Chem. Mater. 2021, 33, 275–284. 47 
doi:10.1021/acs.chemmater.0c03755. 48 

4.  Kim, J.H.; Jang, Y.J.; Kim, J.H.; Jang, J.W.; Choi, S.H.; Lee, J.S. Defective ZnFe2O4 Nanorods with Oxygen Vacancy for 49 
Photoelectrochemical Water Splitting. Nanoscale 2015, 7, 19144–19151, doi:10.1039/c5nr05812k. 50 

5.  Al-Najar, B.; Younis, A.; Hazeem, L.; Sehar, S.; Rashdan, S.; Shaikh, M.N.; Albuflasa, H.; Hankins, N.P. Thermally Induced 51 
Oxygen Related Defects in Eco-Friendly ZnFe2O4 Nanoparticles for Enhanced Wastewater Treatment Efficiencies. 52 
Chemosphere 2022, 288, doi:10.1016/j.chemosphere.2021.132525. 53 

 54 


