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Fig. S1. SAXS radiation of SnS nanocrystals: (a) real data (b) pair distance distribution function

(PDDF) data

In Fig. S1 (a) shows the SAXS (small-angle X-ray scattering) radiation of SnS nanocrystals.
Particles in an amorphous packing, like particles in a colloidal crystal, are characterized by an
average interparticle distance, though the variation around this average distance is greater in
amorphous packings than in crystalline ones. The position of the SAXS peak is approximately
related to this distance by an equation (dp,qx = 27 + qpeqr), Which gives an inter particle distance
on the order of the particle diameter for our data. The distance of SnS nanocrystals d,, 4, 1 9

nm[1].

The generalized indirect Fouier trarnsformation results in p(r) functions that are typical for flat
disk objects, with a maximum dimension of 70 nm (as shown in Fig. S1). Compare to literature,
the curve display a broad and asymmetry semicircle, which best described by assuming flat

disk[2].
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Fig. S2. (a) UV-Vis absorption spectra as a function of incident photon wavelength for SnS thin
films after 150W AAPT treatment. (b) Extrapolation of direct bandgap value of SnS thin films

after 150W AAPT treatment.
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Fig. S3. (a) SnS thin film at -325 mV vs. RHE for 5400 s stabilized test.



Table S1. Literature properties of HER catalysts (as mentioned in the main text)

Single catalyst | Current density | Overpontential | Tafel value | Electrolyte Ref.
(mA/cm?) (mV, vs RHE) | (mV/dec)
MoS: N/A N/A 101.8 0.5 M H2SO04 [3]
MoO2 N/A N/A 86.4 0.5M Ha2SO4 | [3]
MoS: 1.42 -300 185 0.5M H2SO4 | [4]
WSe2 10 -98 158 0.5M Ha2SO4 | [5]
Mo2C 1 -204 87.6 0.1 M HCIO4 [6]
WS2 10 -236 97 0.5M Ha2SO4 | [7]
WSz >2.5 400 160 0.5M H2SO4 | [8]
FeS2 10 N/A 56.4 0.5M H2SO4 | [9]
CoS2 10 192 52 0.5M H2SO4 | [9]
NiS2 10 N/A 48.8 0.5M Ha2SO4 | [9]
SnS >2.5 -600 266 0.5M H2SO4 | [10]
SnS 10 -634 174 0.5M H2SO4 | This
work
SnS 10 -325 60 0.5M H2SO4 | This
work
(150W AAPT)
SnS 10 =747 210 0.5M H2SO4 | This
work
(250W AAPT)
Composite Current density | Overpontential | Tafel value | Electrolyte Ref.
catalyst (mA/cm?) (mV, vs RHE) | (mV/dec)




MoS2/MoO2on | 85 -300 35.6 0.5M Ha2SO4 | [3]
carbon cloth

MoS./C 14.3 -300 64 0.5M Ha2SO4 | [4]
W(SexS1-x) 10 -174 106 0.5M Ha2SO4 | [5]
Mo2C/CNT 1 -63 55.2 0.1 M HCIO4 [6]
rGO/WS2 10 -229 73 0.5M H2SO4 | [7]
WS2/HNCNFs | 10 90 60 0.5M H2SO4 | [8]
SnS/N-rGr 10 -125 38 0.5M H2SO4 | [10]
MoSx/sponge | 71 -200 N/A 0.5M HaSO4 | [I1]
MoS2/TCNQ/ | 51 -200 40 0.5M H2SO4 | [12]

carbon cloth
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