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AQE measurement:

The apparent quantum efficiency (AQE) for the photocatalytic hydrogen evolution 

from the sample was measured under the irradiation of 300 W Xe lamps at various 

monochromatic wavelengths (450 nm, 475 nm, 500 nm, 520 nm, and 550 nm), the AQE 

was then calculated using the following equation:

AQE =
2 × the number of evolved hydrogen molecules

the number of incident photons
× 100%

Fig. S1. Parameters of the lattice within the area of Fig. 2f

Fig. S2. band structures of NENU-5 NOs and ZnIn2S4 NFs.
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Fig. S3. H2 evolution of the ZnIn2S4@10%NENU-5 in different sacrificial reagents.
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Fig. S4. Apparent quantum efficiency (AQE) of the ZnIn2S4@10%NENU-5.

Fig. S5. TEM images of ZnIn2S4@NENU-5 heterostructures after photocatalytic reaction.



Table S1. Parameters of physical adsorption

Table S2. Comparison of photocatalytic hydrogen evolution rate of ZnIn2S4 based photocatalysts.

Photocatalysts
Light 

sources

Sacrificia

l reagent

AQE (%)
@wavelength

Activity 

(μmol·g-1 h-1 )
Ref.

ZnIn2S4@NENU-5 5 W LED TEOA 500 nm 3.64% 5282.14 This work

ZnIn2S4/MoS2
150 W 

Xe lamp

Na2S/Na2

SO3
532 nm 0.19% 200.1 [S1]

FeIn2S4@ZnIn2S4
300 W 

Xe lamp

Na2S/Na2

SO3
420 nm 3.69% 4210 [S2]

NiTiO3/ZnIn2S4
3X 30W 

LED
TEOA 450 nm 4.39% 4430 [S3]

MIL-68(In)@ZnIn2S4
300 W 

Xe lamp
TEOA 400 nm 0.70% 9090 [S4]

MoO2/C@ZnIn2S4
300 W 

Xe lamp
TEOA 400 nm 2.96% 2357 [S5]

Ti3C2/ZnIn2S4/CdS
300 W 

Xe lamp
TEOA 450 nm 3.42% 8930 [S6]

BP@ZnIn2S4
300 W 

Xe lamp

Na2S/Na2

SO3
450 nm 0.25% 1278 [S7]

Ni1-xCoxSe2-C

/ZnIn2S4

300 W 

Xe lamp
TEOA 420 nm 2.32% 5099 [S8]

ZnIn2S4@NH2-MIL-

125(Ti)

300 W 

Xe lamp

Na2S/Na2

SO3
420 nm 4.30% 2204 [S9]

Samples SBET (m2g-1)
Pore volume 

(cm3g-1)
Average pore 

size (nm)

NENU-5 NOs 547.02 0.22 6.13

ZnIn2S4 NFs 65.29 0.23 12.29

ZIS@10%NENU-5 101.39 0.34 11.96



Table S3. Attenuation parameters of all samples.

Sample τ1 [ns] τ2 [ns] τ3 [ns] τave [ns]

NENU-5 NOs 2.117 (11.80%) 0.048 (83.74%) 11.754(4.45%) 0.057

ZnIn2S4 NFs 2.204(10.50%) 13.137 (3.89%) 0.056(85.61%) 0.065

ZIS@10%NENU-5 2.222(11.59%) 0.083 (83.95%) 12.849(4.46%) 0.098
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