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Part I: Reaction Equation

The reaction mechanism can be described as the following steps,
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The part of Sunlight with wavelength less than 415 nm generated electron-hole pairs in the 

TiO2 (Eq. (1)), most of the other light would produce photovoltaic (PV) voltage at the PN junction. 

Because of the applied PV voltage by PN junction, photo-generated holes were left on the surface 

of TiO2@PN. And the holes (h+) produced hydroxyl radicals (•OH).

The photocatalytic activity (PCA) could be reflected from the following equation: 
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Where mP is the quality of the degraded model pollutant (MO, MB or Rhodamine B), mC is the 
quality of the catalyst used, t is the time of degradation to 90%.

Part II: Supplementary Figures

Figure S1  The time evolution of absorption spectra upon photodecomposition of MO over 
TiO2@PN under 300 W Xe lamp.



Figure S2  The time evolution of absorption spectra upon photodecomposition of MO over 
TiO2@NP under 300 W Xe lamp.

Figure S3  The time evolution of absorption spectra upon photodecomposition of MO over 
TiO2@G under 300 W Xe lamp.

Figure S4  The time evolution of absorption spectra upon photodecomposition of MO over blank 
under 300 W Xe lamp.



Figure S5  The liquid chromatography scheme of the decolorization products: MO solution 
degraded by TiO2@PN for 12 hours (black), the red one was degraded by TiO2@NP for 12 hours.





Figure S6  The mass spectra of A1, A2, A3, A4 and B1, B2, B3 in Fig. S5.


