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The crystal structure and crystallinity of nanopowders were analyzed by means of 

X-ray diffraction analysis performed at room temperature.  

 

Figure S1. The superimposed XRD patterns of perovskite phases (SrTiO3) synthesized with different 

ratios of spinel phase (NiFe2O4). 
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The XRD patterns Figure S2-S6 shows X-ray Rietveld refinement carried out using 

the FullProf 2000 program by profile fitting, with a peak shape modelled by a Pseudo-

Voigt function using the Thomson Cox Hastings model.  

 

Figure S2. The Rietveld refinement of the 75STO/25NFO. Black solid line is the best fits to the experimental data, the blue 

line represents the differences between the experimental and calculated data while the vertical markers represent the 

Bragg peaks positions in blue for Cubic perovskite phase, in red for Cubic spinel phase and in green for Tetragonal TiO2 

phase. 



 

Figure S3. Le Bail refinement from laboratory XRD patterns at RT The Rietveld refinement of SrTiO3 nanoparticles. Black 

solid line is the best fits to the experimental data, the blue line represents the differences between the experimental and 

calculated data while the vertical markers represent the Bragg peaks positions in blue for Cubic perovskite phase and in 

red for Ruddlesden–Popper phase. 



 

Figure S4. The Rietveld refinement of SrTiO3 with 25% of NiFe2O4. Black solid line is the best fits to the experimental data, 

the blue line represents the differences between the experimental and calculated data while the vertical markers represent 

the Bragg peaks positions in blue for Cubic perovskite phase and in red for Cubic spinel phase and in green for Tetragonal 

TiO2 phase. 



 

Figure S5. The Rietveld refinement of SrTiO3 with 50% of NiFe2O4. Black solid line is the best fits to the experimental data, 

the blue line represents the differences between the experimental and calculated data while the vertical markers represent 

the Bragg peaks positions in blue for Cubic perovskite phase, in green for Tetragonal perovskite phase and in red Cubic 

spinel phase. 



 

Figure S6. The Rietveld refinement of SrTiO3 with 75% of NiFe2O4. Black solid line is the best fits to the experimental data, 

the blue line represents the differences between the experimental and calculated data while the vertical markers represent 

the Bragg peaks positions in blue for Cubic perovskite phase, in green for Tetragonal perovskite phase and in red Cubic 

spinel phase. 



 

Figure S7. The Rietveld refinement of NiFe2O4 nanoparticles. Black solid line is the best fits to the experimental data, the 

blue line represents the differences between the experimental and calculated data while the vertical markers represent the 

Bragg peaks positions in blue for Cubic spinel phase. 

As examined in Figure 4(a), the typical TEM images not only certify the distinctive 

crystalline phases obtained NiFe2O4 and SrTiO3 respectively but also reveal the intercon-

nection between them; it shows clearly that SrTiO3 and NiFe2O4 nanoparticles are closely 

connected with each other. That is, the nanocomposite can be considered as the famous 

heterojunction connection by sequential synthesis methodology addressed in this study 

which enables 75STO/25NFO successfully fabrication as porous-foam in nature by joint 

solid-state reaction and sol-gel auto-combustion technique. Figure 4(b) − (d) reveals that 

consolidation of particles occurs by exact stacking of NiFe2O4 particles along with crystal 

facets of SrTiO3. The fact of crystal facets of perovskite phase might be the key role in the 

maintaining and formation of such hierarchical nano heterostructures proved by power-

ful evidence Figure 4 (b) − (d). 



 

Figure S8. TEM dark field image of NiFe2O4 particle attachment on SrTiO3 polyhedral nanoparticles (a) and the corre-

sponding elemental mapping for all elements Fe, Ni, Sr, Ti, O (b) Sr, Ti (c) and Fe, Ni (d). 


