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Characterization 
The adsorption amount of EY on different samples was tested as follows: 20 mg APC 

or x-Ni/APC composite catalyst was added to 100 mL of EY solution (1×10-5 mol L-1), kept 
stirring for 2 h. Then the dispersion was centrifugated at 9000 rmp for 5 min twice to en-
sure that there was no solid residue. The absorbance of the supernate was measured on a 
UV-vis spectrophotometer (Hitachi U3310, Japan). The adsorption amount was calculated 
according to the concentration difference. 
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Figure S1. SEM images for (a) 1-Ni/APC, (b) 2-Ni/APC, and (c) 3-Ni/APC composites. 

 
Figure S2. N2 adsorption–desorption isotherms of (a) APC and (b) 2-Ni/APC. 
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Figure S3. XRD pattern of T-2-Ni/APC. 

 
Figure S4. The diagram of Ni-N4 structure. 

 

Figure S5. (a) Ni 2p and (b) N 1s spectra of T-2-Ni/APC sample. 
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Figure S6. UV-vis spectra of pure EY, and EY + catalyst (2-Ni/APC) system in the reaction solution. 
EY: 5×10-4 mol L-1; catalyst: 100 mg. 

 

Figure S7. The dye degradation rate during a 3 h cycle stability test. The EY concentration was 
measured by using UV-vis spectra according to the absorption intensity variation after different 
illumination times. 
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Figure S8 (a) C 1s and (b) N 1s spectra for fresh and cycled 2-Ni/APC composite. 

 

Figure S9. LSV curves of APC, 2-Ni/APC, and T-2-Ni/APC in 1.0 M KOH solution. 
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Figure S10. Fluorescence spectra of EY, EY+TMA, and EY+catalyst (2-Ni/APC) systems. EY: 5×10-4 
mol L-1; TMA: 7.7×10-2 mol L-1; catalyst: 100 mg; excitation wavelength: 450 nm. 

 
Figure S11. LSV curve of T-2-Ni/APC in 0.5 M H2SO4 solution. 
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Table S1 Parameters for the calculation of AQY under different illumination conditions. 
Wavelength (nm) 420 450 470 520 600 

Illumination intensity  
(mW cm-2) 17.45 17.85 14.33 16.93 18.24 

H2 evolution (µmol) 30.70 38.86 23.21 19.62 0.25 
AQY is calculated based on the detailed equation below: 𝐴𝑄𝑌 = 2n𝑁஺hcIstλ  (1)

Where n is the mole of produced H2, NA is the Avogadro`s constant, h is the Planck con-
stant, c is the speed of light, I is the illumination intensity, s is the area of light spot (r = 0.5 
cm), t is the illumination time (1 h), λ is the wavelength of light. 
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Table S2. Comparison of dye-sensitization photocatalytic hydrogen production activities for differ-
ent carbon-based catalysts. 

NO. System Reaction conditions 
AQY (%) for H2 evo-

lution activity Ref. 

1 
EY-Ni/agaric-derived po-

rous carbon 
λ ≥ 420 nm, TMA, 

pH=11.0 41.0 % at λ=450 nm 
This 
work 

2 EY-Co(OH)2/GR λ ≥ 420 nm, TEOA 12.8 % at λ=520 nm 53 

3 EY-CoP/g-C3N4 λ ≥ 420 nm, TMA, 
pH=10.0 

56.3 % at λ=420 nm 54 

4 EY-graphdiyne/CuBr λ ≥ 420 nm, TEOA, 
pH=10.0 

5.86 % at λ=550 nm 55 

5 EY-NiO/rGO 
λ ≥ 420 nm, TEOA, 

pH=10.0 39.4 % at λ=420 nm 56 

6 EY-NiCu/rGO 
λ ≥ 420 nm, TMA, 

pH=11.0 67.7 % at λ=420 nm 12 

7 EY-Co/Co(OH)2/RGO λ ≥ 420 nm, TMA, 
pH=11.0 

20.1 % at λ=420 nm 1 

8 EY-UiO-66@g-C3N4/Ni λ ≥ 420 nm, TEOA, 
pH=7.0 6.41 % at λ=420 nm 57 

9 EY-Co(OH)3Cl/rGO 
λ ≥ 420 nm, TMA, 

pH=10.0 28.3 % at λ=420 nm 58 

10 EY-C-CuO(Hollow)/HSs λ ≥ 420 nm, TEOA, 
pH=7.0 

25.3 % at λ=520 nm 59 

11 EY-Ni/rGO λ ≥ 420 nm, TMA, 
pH=10.0 

47.7 % at λ=470 nm 7 

12 
TiO2/WO3/corn straw-based 

graphene-like λ ≥ 365 nm, TEOA 0.32 % at λ=365 nm 60 

13 EY-NiS@NC/CdS λ ≥ 365 nm, TEOA 0.66 % at λ=365 nm 61 
14 EY-MoS3/AuNP/rGO λ ≥400 nm, TEOA   8.6 % at λ=520 nm 62 
15 EY-MoSSe@rGO λ ≥420 nm, TEOA 6.8 % at λ=420 nm 63 
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