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500 nm

Fig. S1 SEM images of (a-d) Sn;04/0.3% NiS, Sn;04/0.5% NiS, Sn;04/1.5% NiS, Sn;04/2.0%

NiS, (e) Sn304, (f) NiS nanoparticles.

500 nm

Fig. S2 (a) HRTEM image of the Sn;O4, (b) TEM image of the NiS, (c) HRTEM image of the

NiS, (d) SEM image of NiS.



o a
(a) = Survey (b) 3 Survey
= =
wl v
N 3
. ] . -
3 = 5 &
& N )
> Z
E z £ = 2 g W2
g g a3 3 = & ©
=1 = -] - -1
= S s Q@0 = = = =
o v = ; 3 o [} -+
o Z = o &
= o S = i F
1 1 1 L 1 1 1 1 1 1 1 1
1400 1200 1000 800 600 400 200 0 1400 1200 1000 800 600 400 200 0
Binding Energy (eV) Binding Energy (eV)
O1s
(¢) Sn3d,, Sn3d (d)
Sn**
g8 -
: =5
= S
. S’
£ =,
@@ !‘:
B =
L j
1 1 1 1 1 1 1 1 1 1
485 480 540 538 536 534 532 530 528 526

490
Binding Energy (¢V)

500 495
Binding Energy (eV)

Fig. S3  XPS spectra of Sn;04/1.0% NiS: (a) survey spectrum, XPS spectra of Sn;O4: (b) survey

spectrum and the high-resolution XPS spectra of (c) Sn 3d, (d) O Is.
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Fig. S4 The cyclic hydrogen production test of Sn;04/1.0% NiS under visible light.



Apparent quantum efficiency (AQE) calculation

Using 300 W Xenon lamp as light source and 420 nm bandpass filter, the hydrogen

production after 4 h of light is measured, so as to obtain the apparent quantum rate of

photocatalyst. The AQE calculation formula is as follows.!?

2 X number of evolved hydrogen molecules

AQE (%) = Number of incident phtons x100%
25 1.2
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Fig. S5 The Mott-Schottky curve of (a) pure Sn;Os, (b) Sn;04/0.3%NiS, (c) Sn;04/0.5%NiS, (d)

Sn304/1.0%NiS, (e) Sn;04/1.5%NiS, (f) Sn;04/2.0%NiS.



Table S1 Summary of hydrogen evolution rates of Sn;O4-based materials in recent studies
Photocatalyst H, evolution
Sr. No. Light source Scavenger Ref.
material (umol- g*1 . hfl)
Visible light ~ CH3;0H aqueous
01 Sn3;04/NiS 17.43 This work
(A >420 nm) solution
Visible light ~ CH;OH aqueous Manikandan
02 Sn;0,4/Pt 16.66
(A>400 nm) solution etal.;?
Simulated CH;0H aqueous
03 Sn;04/TiO, 17.00 Yuetal.;*
sunlight solution
Visible light  CH3;0H aqueous
04 Sn;04/rGO 19.95 Yuetal.;’®
(A >420 nm) solution
Simulated CH;0H aqueous Balgude et
05 Sn3;04 microballs 8.84
sunlight solution al.;
Simulated CH;0H aqueous
06 Sn;04@Bi1VO4-QD 12.10 Chen et al.;”
sunlight solution
Visible light  CH3;0H aqueous
07 Ni doped Sn;04 14.55 Yang et al.;?
(A >420 nm) solution
Visible light  CH;OH aqueous Tanabe et
08 Sn;0,4 9.00
(A>400 nm) solution al.;?
Phosphoric acid Simulated Overall water
09 9.60 Chen et al.;!0
modified Sn;O4 sunlight splitting
Ultrathin nanosheet Visible light ~ CH3;0H aqueous Tanabe et
10 15.50
Sn;04 (A>400 nm) solution al.;!!




Table S2 Attenuation time and relative amplitude parameters of the Sn;O, and Sn;0,4/1%NiS, as

well as the mean lifetime after fitting accordingly.

Samples T, (ns) 7, (ns) Ay (%) Az (%) Ty (ns)
Sn;04 0.166 341 780.81 84.67 2.41
Sn304/1%NiS 1.39 8.142 39.12 13.26 5.70
At

The mean lifetime of fluorescence emission was measured by a formula (7) =
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