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Figure S1. The molecular structures of MNZ (a) and MO (b). 

 
Figure S2. The N2 adsorption-desorption isotherms of CN and pCN-N. 
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Table S1. SBET and Pore Parameters of Catalyst. 

Catalyst SBET 

(m2/g) 

average pore diameter 

(nm) 

pore volume 

(cm3/g) 

CN 7.837 9.783 0.019 

pCN-N 19.843 11.360 0.056 

ZIS-Z 74.691 10.805 0.202 

pCN-N/ZIS-Z 81.848 12.833 0.263 
 
The electron paramagnetic resonance (EPR) measurement was executed to evaluate 

the subsistence of the vacancies. Figure. S1a shows the strong symmetrical resonance sig-
nal at g = 2.0035. For CN, the Lorentzian line is generated due to the single electron in the 
carbon atom [1, 2]. The intensity of the Lorentzian line for the pCN-N is immensely en-
hanced because of the increase of unpaired electrons engendered from the introduction of 
nitrogen vacancies. Generally speaking, When the nitrogen vacancies were generated in 
CN, extra electrons will be quickly reallocated to their nearest carbon atoms by the delo-
calized π-conjugated networks of CN [3-5]. Analogously, ZIS and ZIS-Z exhibit strong 
symmetrical resonance signal at g = 2.0032 (Figure. S1b). ZIS-Z has a higher intensity than 
ZIS, which illustrates ZIS-Z possess zinc vacancies [6]. According to the above data, it can 
be considered that there are nitrogen vacancies in pCN-N and zinc vacancies in ZIS-Z. 
Vacancies can restrain the recombination of electron-hole pairs, which is conducive to 
photocatalytic degradation.  

 
 

Figure S3. EPR spectra of CN, pCN-N (a) ZIS and ZIS-Z (b) samples. 
 
The apparent quantum yield (AQY) was measured by inserting an appropriate band-

pass filter on the light source. Other conditions are similar to those for hydrogen meas-
urement. The AQY of 365 nm, 420 nm, 450 nm, and 500 nm wavelengths are 10.57%, 8.71%, 
3.66%, and 1.59% respectively. The calculation is as follows: 

AQY = [(Number of evolved hydrogen molecules × 2) / Number of incident photons] 
× 100% 𝐴𝑄𝑌 100% 100% 100% 100%  

Where M is the production of hydrogen (mol), NA is Avogadro constant (6.022 × 
1023/mol), h is Planck constant (6.626 × 10− 34 J⋅s), c is the speed of light (3 × 108 m/s), S is 
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the irradiation area (cm2), P is the intensity of irradiation light (W/cm2), t is the photoreac-
tion time (s), λ is the wavelength of the monochromatic light (m) [7]. 

 
 

Figure S4. The parallel experiments of hydrogen production. 

 
 

Figure S5. HPLC chromatograms of MO (a) and MNZ (b) change with reaction time. 
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Figure S6. Raman spectra of MNZ (30mg/L) before and after degradation. 
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