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Figure S1. TEM image and mapping images for the Ti-Ba-O nanoshells. 

 

 

Figure S2. TEM image and mapping images for the Ti-Ca-O nanoshells. 
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Figure S3. TEM images of Ti-Zn-O nanoshells sintered at different temperatures for 2 hours. 

 

 

 

 

Figure S4. SEM images with different magnifications of the different nanoshells prepared at 800 ºC for 2 

hours: (a) TiO2, (b) Ti-Zn-O and (c) Ti-Ba-O.  
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Figure S5. UV-Vis transmittance spectra of the bare FTO, TiO2, Ti-Zn-O and Ti-Ba-O shells covered FTO 

substrates.  

 

 

 

Figure S6. The variation of normalized PCE for perovskite solar cells with the time. The devices were 

unpackaged, and stored in a desiccator. 
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Figure S7. Nyquist plots of mesoscopic perovskite solar cells with (a) TiO2 and (b)Ti-Zn-O hollow 

nanospheres ETLs, measured under light illumination with applied forward bias; symbols represent the 

experimental data and solid lines are the fitted curves; (c) The equivalent circuit used for fitting in the 

study.  


