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Figure S1. Field emission scanning electron microscopy (FESEM) images of Gd-doped ZnO-
NCs synthesized either by Sol-gel method (ZnO_GdX; left panels) or by oleic acid mediated 
coprecipitation method (Ol-ZnO_GdX; middle panels) and Mn-doped ZnO-NCs 
synthesized by oleic acid mediated coprecipitation method (Ol-ZnO_MnX; right panels) 
where X = 0.06, 0.24. 

Figure S2. FESEM-Energy Dispersive Spectroscopic (EDS) analysis of Ol-ZnO NCs. 
 



Figure S3. FESEM-Energy Dispersive Spectroscopic (EDS) analysis of Ol-ZnO_Gd0.06. 
 

Figure S4. FESEM-Energy Dispersive Spectroscopic (EDS) analysis of Ol-ZnO_Gd0.12. 

 

Figure S5. FESEM-Energy Dispersive Spectroscopic (EDS) analysis of Ol-ZnO_Gd0.24. 

 

Figure S6. FESEM-Energy Dispersive Spectroscopic (EDS) analysis of Ol-ZnO_Mn0.06. 

Figure S7. FESEM-Energy Dispersive Spectroscopic (EDS) analysis of Ol-ZnO_Mn0.12. 
 

 
 



Figure S8. FESEM-Energy Dispersive Spectroscopic (EDS) analysis of Ol-ZnO_Mn0.24. 
 

Figure S9. FESEM-Energy Dispersive Spectroscopic (EDS) analysis of ZnO-NCs. 
 

Figure S10. FESEM-Energy Dispersive Spectroscopic (EDS) analysis of ZnO_Gd0.06. 

Figure S11. FESEM-Energy Dispersive Spectroscopic (EDS) analysis of ZnO_Gd0.12. 

 

Figure S12. FESEM-Energy Dispersive Spectroscopic (EDS) analysis of ZnO_Gd0.24. 

 
 



 

Figure S13. FESEM-Energy Dispersive Spectroscopic (EDS) analysis of ZnO_Mn0.12. 

 

Figure S14. HAADF-STEM, HRTEM images with respective FFTs and STEM-EDS analysis of  ZnO (a) 
and ZnO_Gd0.24 (b). 

 

 
Figure S15. Characterization of the optical properties of Gd- doped ZnO-NCs synthesized by Sol-gel 
method (ZnO_GdX where X = 0, 0.06, 0.12 and 0.24). (a) represents Ultraviolet–visible (UV−vis) 
absorption spectra and (b) represents optical band gaps (Eg). 

 



 
Figure S16. M-H curve, the measured RT magnetization curves for Gd- doped ZnO-NCs synthesized 
by Sol-gel method (ZnO_GdX where X = 0, 0.06, 0.12 and 0.24). 

 

 

 

Table S1. Analyzed absorption wavelength (ߣ) and band gap values from UV−vis absorption spectra 
of Gd-doped ZnO-NCs synthesized by Sol-gel method. 

 ZnO ZnO_Gd0.06 ZnO_Gd0.12 ZnO_Gd0.24 
 347.60 344.64 342.86 339.31 (nm) ߣ

Band gap (Eg) 3.37 3.39 3.43 3.46 

 
 

 


