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Crystallographic information of the bulk and 2D SnP,S,
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2D SnP,S¢ monolayer
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The critical strain of fracture for SnP,S; monolayer
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Fig. S1 The stress in the SnP,S4 monolayer subjected to biaxial strain. The direction

of biaxial strain is marked by gray arrows.



Mechanism of Hydrogen evolution reaction on SnP,S; monolayer

To compute the free energy change (AG) in the hydrogen reduction reaction (HER),
we adopted the computational hydrogen electrode (CHE) model developed by
Norskov et al,l? according to which the AG of an electrochemical reaction is

computed as:
AG = AE + AE,,. — TAS + AGy + AGyu

where AE is the DFT computed total energy difference, AEzpg and AS are the zero
point energy difference and the entropy difference between the adsorbed H and the
gas phase H, respectively, and T is the system temperature taken as 298.15K. AGy =
0.059 x pH represents the free energy contribution determined by H concentration.
Here the contribution of AG,y is zero as we only consider the situation of pH = 0. The
effect of a potential bias involving one electron in the electrode is considered by
shifting the energy by AGy = —eU, where U is the electrode potential provided by
photo-generated electron for HER and is defined as the energy difference between the
hydrogen reduction potential and the CBM. The free energy of one pair of proton and
electron (H" + ¢7) at standard conditions (pH = 0, U = 0) was taken as 1/2Gy;.
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Fig. S2 (a) Adsorption of H on the surface S sites from top and side views. (b) Free
energy diagrams for the pathways of hydrogen reduction reaction on SnP,Sg¢
monolayer under conditions of open circuit (U=0 V), with solar irradiation (U = 0.11
V), a compressive strain of 4% with solar irradiation (U = 0.34 V) and a compressive
strain of 5% with solar irradiation (U = 0.41 V).
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