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Figure S1. XPS spectra of O1s in ZrO2 and Zn-ZrO2 (1%) NPs. 

 

 

Figure S2. UV-vis DRS spectra of (A) pure ZrO2 nanoparticle, and Zn-doped 
ZrO2 nanoparticle (B) 0.5%, (C) 1%, (D) 3%, and (E) 5%. 
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Figure S3. The ultraviolet photoelectron spectroscopy (UPS) of Zn-ZrO2 (1%) 
nanoparticles. 

Through the formula: WF=hν-ΔE. According to Figure S3, the work function of 
Zn-ZrO2 is 4.36 eV and the VB of Zn-ZrO2 is situated at 8.87 eV. As the S2 shows, 
the UV-vis absorption band located at 433 nm. Thus, the band gap between VB 
and CB is 2.86 eV. The CB of Zn-ZrO2 is situated at 6.01 eV. 

 
Table S1 Enhancement factor of 4-MBA adsorbed on ZrO2 and Zn-ZrO2 NPs 
(0.5%, 1%, 3%, and 5%). 

Zn-ZrO2 /n% 0 0.5 1 3 5 
EF 4.32×103 1.34×104 1.94×104 1.57×104 1.56×104 

 


