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1.1 Synthesis of different SnS;

Synthesis of different S1: Sulfourea (0.304 g, 4 mmol) was dissolved in 40 mL
distilled water and added with stirring to SnCls (1.042 g, 4 mmol) for 30min. Then,
this solution was sealed in a 100mL Teflon-lined steel autoclave, heated at 180°C for
12h and then cooled to room temperature. The yellow powder(S1) was separated by
filtration, washed with distilled water and dried in air.

Synthesis of different S2:The synthetic procedure of S2 was identical to S1, except
using Thioacetamide (TAA, 0.305 g, 4 mmol) instead of Sulfourea.

Synthesis of different S3:The synthetic procedure of S3 was identical to S1, except
and the pH value was adjusted to 8.5 by 1 M NaOH.

Synthesis of different S4:The synthetic procedure of S4 was identical to S3, except
using Thioacetamide (TAA, 0.305 g, 4 mmol) instead of Sulfourea.

Synthesis of different SS5:The synthetic procedure of S5 was identical to S1, except
using CgH1208Sn (Tin(IV) acetate, 0.174 g, 4 mmol) instead of SnCla.

Synthesis of different S6:The synthetic procedure of S6 was identical to S5, except
using Thioacetamide (TAA, 0.305 g, 4 mmol) instead of Sulfourea.

Synthesis of different S7:The synthetic procedure of S7 was identical to S5, except
and the pH value was adjusted to 8.5 by 1 M NaOH.

The formula for calculating Rct:
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Figure SI1 The XRD patterns of the S1, S3, S5, and S7 samples.
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Figure SI2 The XRD patterns of the S2, S4, S6 and S8 samples.



Figure SI3 (a) SEM diagram of S1,(b) SEM diagram of S2,(c) SEM diagram of S3,(d)
SEM diagram of S4,(¢) SEM diagram of S5,(f) SEM diagram of S6,(g) SEM diagram
of S7,(h) SEM diagram of S8.
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Figure SI4 the EDS of S8.



Figure SIS the EDS of HKUST-1.
b)

Figure SI6 the EDS of Ni-MOF.
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Figure SI7 The EDS line scanning profile of SnSn@HKUST-1.
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Figure SI8 The EDS line scanning profile of SnSn,@Ni-MOF.
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Figure SI9 The full scanning XPS spectrum of SnS,.
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Figure SI10 The full scanning XPS spectrum of HKUST-1.
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Figure SI11 The full scanning XPS spectrum of Ni-MOF.
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Figure SI12 The full scanning XPS spectrum of SnS;@HKUST-1.
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Figure SI13 The full scanning XPS spectrum of SnS>@Ni-MOF.
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Figure SI14 The O 1s spectrum.
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Figure SI15 The C 1s spectrum SnS;@HKUST-1.
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Figure SI16 The C 1s spectrum of SnS>@Ni-MOF.
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Figure SI17 The N 1s spectrum.
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Figure SI18 The N> adsorption-desorption isotherm of SnS,.
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Figure SI19 The N> adsorption-desorption isotherm of HKUST-1.
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Figure S120 The N> adsorption-desorption isotherm of Ni-MOF.
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Figure SI21 The N> adsorption-desorption isotherm of SnS;@HKUST-1.
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Figure SI22 The N> adsorption-desorption isotherm of SnS>@Ni-MOF.
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Figure SI123 The average pore sizes of SnSo.
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Figure SI24 The average pore sizes of HKUST-1.
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Figure SI125 The average pore sizes of Ni-MOF.
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Figure SI126 The average pore sizes of SnS;@HKUST-1.
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Figure SI27 The average pore sizes of SnS;@Ni-MOF.

Table SI1 The LSV curves of the five different SnS; samples

Sample number S1 S2 S4 S6 S8
Overpotential (mV) 262 272 292 202 181
Table SI2 The summary of catalysts for HER.
materials cycling Overpotentia | Tafel slope Cdl
stability Electrolyte |1 (mV/dec) (mF/cm?) Ref
(mV)
MoS:NPs/Sn | negligible 0.5M 249mV 42.1 mV/dec | - 1
SoNS (500 cycles) | H2SO4
SnS» negligible 0.5M 250mV - 0.226mF/cm | 2
(1000 cycles) | H2SO4 2
MoS2/SnS; Negligible | 0.5M 288mV 50 mV/dec 7.82 mF/cm? | 3
heterojunctio | (1000 cycles) | H2SO4
n
SnS>-1500C | Negligible | 0.5M 117mV 69 mV/dec 16.79mF/cm | 4
(2000 cycles) | HoSO4 2
CTS (S) Negligible | 0.5M 230mV 76 mV/dec 0.53mF/cm? | 5
(2000 cycles) | H2SO4
4% - 0.5M - 66 mV/dec 0.85mF/cm? | 6
PANI/SnS; H>SO4




Ni-Co-S-340( | - IM KOH 129mV 96.1 mV/dec | 23.3mF/cm? |7
60)
Ni-CNTs - 0.5M 261mV 88mV/dec - 8
H>SO4
Ni@NC6-600 | Negligible | IM KOH 181mV 119.3 10.4 mF/cm? | 9
(1000 cycles) mV/dec
Ni/Ni3S,@C | Negligible | IM 141mV 91 mV/dec 22.3 mF/em? | 10
N (2000 cycles) | KOH
Ni-MOF/NC- | Negligible | 0.5M 369mV 127.1 - 11
800 (2000 cycles) | H2SO4 mV/dec
NPC-sheet@ | - IM KOH 97mV 64.8 mV/dec | 33.6 mF/cm? | 12
NF
CusP@NiFe- | - IM KOH 175mV 131 mV/dec | - 13
MOF-4
NiSe>-600@ | Negligible | 0.5M 196mV 45 mV/dec 3.12 mF/cm? | 14
NC (1000 cycles) | H2SO4
Co-MOF@Z | Negligible | 0.5M 218mV 146.6 - 15
n-800 (3000 cycles) | H2SO4 mV/dec
Pd/MOF Negligible | 0.5M 105mV 85mV/dec - 16
(1000 cycles) | H2SO4
Cu«S/CNFs | Negligible | IM KOH 276mV 59 mV/dec 29.3 mF/em? | 17
(2000 cycles)
CusP/C-300 | Negligible | IMKOH 233mV 91 0.7 18
(2000 cycles) mV/dec mF/cm?
10% negligible( 0.5M 377mV 100 - 19
Mo-SnS 3000 cycles) | HaSOq4 mV/dec
SnS»/G - IM KOH 360mV 257 mV/dec | 0.9 mF/cm 20
Vs-SnS» - 0.5M 141mV 74 mV/dec - 21
H>SO4
Mn-SnS»/NF | Negligible | 1M KOH 71mV 72 mV/dec 26.72 22
(2000 cycles) mF/cm
MoSe,/SnS; | - IM KOH 285mV 109 mV/dec | - 23
SnS»,-Pt-3 Negligible | 0.5M 210mV 126 mV/dec | 6.3 mF/cm 24
(1000 cycles) | H2SO4

Table SI3 The Tafel slope of the five different SnS, samples

Sample number

S1

S2

S4 S6

S8

Tafel slope (mV-dec™)

113

103

110 104

106
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Figure SI43 (a) The polarization curves of SnS2@Ni-MOF before and after 1000
cycles; inset shows the chronopotentiometric curve @ 10 mA cm-2 for 8 h. (b) The
polarization curves of SnS2@HKUST-1 before and after 1000 cycles; inset shows the
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Table SI4 ICP-MS determination results Concentration of S, Sn and Ni in electrolyte
solution after electrochemical test.

sample Value type S Sn Ni

Ni-MOF Reported 15726 mg/L / /

SnS,@Ni-MOF  Reported 15292mg/L / /
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