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Figure S1. Flowchart of the synthesis process to obtain the pristine polyoxoniobate 
modified with copper. 



 

Figure S2. Flowchart of the synthesis process to obtain the pristine polyoxoniobate. 

 

 

 



 
Figure S3. EDS spectra of the synthetized materials: (a) PON-150Cº/30min, (b) Cu-
PON-80Cº/30min, (c) Cu-PON-100Cº/30min, (d) Cu-PON-150Cº/30min and (e) Cu-
PON-150Cº/20min. 



 

 
Figure S4. NMR spectrum acetate obtained in the liquid phase after CO2 photoreduction 
with Cu-PON-80 °C/30 min. 

 

 

Figure S5. NMR spectrum of the products obtained in the liquid phase after CO2 
photoreduction with Cu-PON-150 °C/30 min: (a) acetate, and (b) formate. 

 



 

Figure S6. NMR spectrum of the products obtained in the liquid phase after CO2 
photoreduction with Cu-PON-150 °C/20 min: (a) acetate, and (b) formate. 

 

 



 

Figure S7. SEM micrographs of nanoparticles (a-b) PON-150 °C/30 min; (c-d) Cu-PON-
80 °C/30 min; (e-f) Cu-PON-100 °C/30 min; (g-h) Cu-PON-150 °C/20 min; (i-j) Cu-
PON-150 °C/30 min. 

 

 

 



 

Figure S8. (a-b) SEM micrographs of nanoparticles CU-PON-80 °C/30 min; (c-d) 
Histogram showing the length and width of nanoparticles   

 

 

 

 



 

Figure S9. (a-b) SEM micrographs of nanoparticles CU-PON-100 °C/30 min; (c-d) 
Histogram  showing the length and width of nanoparticles   

 

 

Figure S10. (a-b) SEM micrographs of nanoparticles Cu-PON-150 °C/20 min; (c-d) 
Histogram  showing the length and width of nanoparticles   



 

Figure S11. (a-b) SEM micrographs of nanoparticles Cu-PON-150 °C/30 min; (c-d) 
Histogram  showing the length and width of nanoparticles   

 

Figure S12. (a-b) SEM micrographs of nanoparticles PON-150 °C/30 min.; (c-d) 
Histogram showing the length and width of nanoparticles   



 

Figure S13. XPS spectra of Cu-PON-150 °C/30 min: (a) survey spectrum (b) Cu 2p. 

We obtained useful information through spectral profiles, primarily concerning Cu2p. 

Our results indicate a 2+ oxidation state for copper in the material in question. Unfortunately, the 

technique used does not provide us with additional information about the specific form of copper 

incorporation in the material structure. 

As mentioned in our article, to conclusively determine whether Cu was incorporated into 

the polyoxoniobate structure as a doping ion or a counterion, more advanced techniques such as 

X-ray absorption spectroscopy (XAS) and electron energy loss spectroscopy (EELS) would be 

required. However, due to the extensive time required to perform these analyses, we were unable 

to explore these complementary techniques. 
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