
Promoting photoreduction selectivity via synergetic utilization between vacancy 

and nanofiber structure over flexible Zr/TiO2-x nanofiber films

Shan Jiang+, Haoze Li+, Wenke Gui, Yingbing Zhang, Chenchen Zhang, Lei Zhang, 

Jianping Yang and Li Wang*

Figure S1. XRD patterns of the Zr/TiO2-x NFs.

Figure S2. TEM mapping of H400-Zr/TiO2-x NFs.

Figure S3. a) The full XPS spectra of Zr/TiO2 NFs and H400-Zr/TiO2-x NFs. b) Ti 2p and Zr 2p XPS 

spectra of Zr/TiO2 NFs and H400-Zr/TiO2-x NFs.
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Figure S4. a, b, c) N2 adsorption-desorption isotherms that corresponded to SSA, pore diameters, 

surface area, pore size and pore volume of Zr-TiO2-x NFs.

Figure S5. a) The band gap of Zr/TiO2 NFs and H400-Zr/TiO2-x NFs. b) UV-visible diffuse 

reflectance spectra of Zr/TiO2-x NFs.

Figure S6. a) PL spectra and b) EIS spectra of Zr/TiO2 NFs and H400-Zr/TiO2-x NFs.



Figure S7. a) photocurrent curves of Zr/TiO2 NFs and H400-Zr/TiO2-x NFs. b) Acquiring the rise time 
of Zr/TiO2 NFs by fitting the on curve. c) Acquiring the rise time of H400-Zr/TiO2-x NFs by fitting the 
on curve.

Figure S8. a, b) Comparison of the water wettability of Zr/TiO2 and H400-Zr/TiO2-x NFs.

Figure S9. a) Yield rate of photocatalytic CO2 reduction over various Zr/TiO2-x NFs materials. d) 
Yield rate of H400-Zr/TiO2-x and H400-Zr/TiO2-x post-treated with different content of O2 to 

remove OVs.



Figure S10. Peak change of O2 in gas chromatography during photocatalysis of H400-Zr/TiO2-x NFs.

Figure S11. Comparison of photocatalytic CH4 selectivity with other catalysts

towards CO2 reduction reported in the literature. [1-13]



Figure S12. a) SEM images of crushed H400-Zr/TiO2-x NFs. b) XRD patterns of 

crushed H400-Zr/TiO2-x NFs.

Figure S13. The gas evolution under different situations of H400-Zr/TiO2-x NFs.

Figure S14. Cycling selective stability of CO2 over H400-Zr/TiO2-x NFs.



Figure S15. a) XRD patterns of H400-Zr/TiO2-x NFs before and after photocatalytic reduction 

process. b) SEM image of H400-Zr/TiO2-x NFs after photocatalytic reduction process.

Figure S16. Comparison before and after reaction XRD patterns and SEM images 

of Zr/TiO2-x NFs.



Figure S17. a, b) Folding and opening processes of H400-Zr/TiO2-x NFs. c) The comparison on the 

yield rates of CO and CH4 over H400-Zr/TiO2-x NFs before and after floding.

Figure S18. Structural models of Gibbs free energy calculations for the H400-Zr/TiO2-x NFs.



Figure S19. XPS VB spectra of Zr/TiO2 and H400-Zr/TiO2-x NFs.

Table S1. Free energy (eV) and total energy (eV) of CO2 photoreduction for the H400-Zr/TiO2-x 

NFs. 
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