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Table S1: Reports of ZIS/LDHs pairing from literature

H, rate AQE A
Reference Composite Application (mmol | Irradiation
int (%) | (nm)
Our work ZIS/NiAl/Pt | H, evolution 1.6 UV-vis 1.7 320
0.3 visible
2] ZISNIAVear |y evolution | 23.1 visible 36 | 420
bon g.d.
[3] ZIS/NiFe H, evolution 2.0 visible 7.2 420
Cr(VI)
[4] ZIS/MgAl reduction and 1.9 visible 35.7 380
H, evolution
(5] ZIS/CoAl | Hyevolution | 1.5 | Smulated oy o g
sunlight
[6] NiCo/ZIS Cr(VI) visible
reduction
[7] ZIS/CoAl H, evolution 1.2 visible 0.6 450
H, evolution
[8] NiCoFe/zis | coupled with )5 visible 14.3 420
benzylamine
oxidation
tetracycline
degradation
under
9] CoNi/ZIS | photocatalytic-
peroxymonosu
Ifate activation
system
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Calculations for Pt photodeposition

In the case of ZIS/NiAl25/2.6Pt, 273 uL of H,PtCls'6H,0 solution (50 mM) were
dissolved in an aqueous solution (10 mL) containing 20% (v/v) methanol under
vigorous stirring. The amount of H,PtClg'6H,0 solution was determined by taking into

consideration the percentage of Pt in the metal salt (37%) and the formula:

where:
m is the amount of salt that corresponds to 2.6 wt% Pt,
MW is the molecular weight of the metal salt (517.72 gr mol!),

C is the concentration of the metal solution (50 mM).

Action spectra analysis for photocatalytic hydrogen evolution reaction

The quantum efficiency was calculated using the following equation (Eq. 1)

2 x Number of the hydrogen molecules

AQE (%) =
QE (%) Number of the incident photons

The derivation of the AQE formula was clearly given by Kalisman et al. [1].

Specifically, the AQE was calculated using the following formula:

2xNH2x F x100

AQE (%) = PxtxAxA/(hxc)

N2 : number of moles of Hz evolved (mol)
F: Avogadro’s numer

P: is the power density of the incident light
t: irradiation time

A: is the effective illuminated area

A: wavelength of monochromatic light

h: Planck’s constant

c: speed of light

(Eq. 1)

(Eq.2)



The key parameters used:
e Speed of light (c): 3 x 10* m/s
e Planck’s constant (h): 6.626 x 1073* J-s
e Avogadro’s number: 6.022 x 10 mol™
e Sensor area: 0.709 cm?
o Irradiated area of the reactor: 3.0 cm?

o Wavelength (A): [provided per measurement see Fig.S1]
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Figure S1: The emission spectra of each wavelength
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(a)

Figure S2: (a) Elemental mapping and (b) EDX spectrum of ZIS/NiA125/1.95Pt sample
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Figure S3: DRS spectra of ZIS/NiAlI25 composite with different Pt loadings
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Figure S4: Tauc plots of pristine (a) NiAl and (b) ZIS and from which the Eg was
extracted. The axes are (F(R)-hv)1/n- hv, where F(R) is the absorbance coefficient, hv
is the photon energy (h is the Planck constant and v is the light frequency)and n was

chosen 2 for ZIS and ¥ for NiAl.
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Figure S5: PL spectra of ZIS/NiAlx heterostructures where x=12.5, 25 and 50
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Figure S6: XPS spectra of prepared photocatalysts NiAl, ZIS, ZIS/NiAl2S,
ZIS/NiAl25/1.95Pt as well as ZIS/NiAl25 and ZIS/NiAl25/1.95Pt after photocatalytic
reaction (marked as used)
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Figure S7: (a) Optimization of NiAl amount in ZIS/NiAl heterostructure and (b)
optimization of Pt loading on ZIS/NiAlI25 sample under UV-Vis irradiation. Reaction
conditions: 25mg of catalyst, 20mL aqueous solution, 10% v/v of sacrificial agent

(TEOA), Xe lamp 1000Watt
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Figure S8: Comparison study (a) of sample with optimum NiAl amount (ZIS/NiAl 25)
with P25 and (b) of sample with optimum Pt loading (1.95% wt) with P25 with the
same Pt loading in UV-Vis irradiation. Reaction conditions: 25mg of catalyst, 20mL
aqueous solution, 10% v/v of sacrificial agent (TEOA), Xe lamp 1000Watt
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Figure S9: Photocatalytic H, rate of different batches of a) ZIS/NiAI25 sample and b)
ZIS/NiAlI25/1.95Pt sample in UV-Vis. Reaction conditions: 25mg of catalyst, 20mL
aqueous solution, 10% v/v of sacrificial agent (TEOA), Xe lamp 1000Watt
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Figure S10: Photocatalytic H, rate of TEOA, ZIS/1.95Pt, NiA1/1.95Pt, ZIS/NiAl12 and
ZIS/NiAl50 under UV-Vis. Reaction conditions: 25 mg of catalyst, 20 mL aqueous
solution, 10% v/v of sacrificial agent (TEOA), Xe lamp 1000Watt
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Figure S11: Photocatalytic H, rate of TEOA, ZIS/0.17Pt, NiAl/0.17Pt under visible
irradiation (A>420 nm). Reaction conditions: 25 mg of catalyst, 20 mL aqueous
solution, 10% v/v of sacrificial agent (TEOA), Xe lamp 1000Watt
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Figure S12. Cycling study of ZIS/NiAl/0.17Pt under visible irradiation (A>420 nm).
Reaction conditions: 25 mg of catalyst, 20 mL aqueous solution, 10% v/v of sacrificial
agent (TEOA), Xe lamp 1000Watt

Table S2: The values of obtained AQE(%) in different wavelengths

A (nm) AQE (%)
320 1.70
350 1.40
420 0.30
450 0.10
500 0.02
600 0.03
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Figure S13. Valence band XP spectra of (a) ZIS and (b) NiAI-LDH samples.
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