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1 yHER and »OER calculations

Fig. S1 and Fig. S2 show the Gibbs free energy steps for OER and HER,
respectively. OER is conducted at BiOCl layer and HER at SbPO, layer. As shown in
Figures, the values of yHER and #OER are 1.21eV and 0.46eV, respectively.

Gibbs free energy: AG = AE+AZPE -TAS +AGy +AG,y,

Overpotential: 755 = AG,,, / €—1.23

OER:
*+H,0 >*OH+H" +e”
*OH — *O+H" +e”
*O+H,0 — *OOH+H " +e~
*OOH — *+0,+H" +e~
ok PH=0
U=123V —
05f _
216V "‘-\
00F —mm I ; T
0.5 F . I
H.0 OH* OOH* O 0,

Reaction Coordinates

Fig. S1 Gibbs free energy steps for the Oxygen Evolution Reaction at different

adsorption sites.
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Fig. S2 Gibbs free energy steps for the Hydrogen Evolution Reaction at different

adsorption sites

We attempted to apply COHP analysis to investigate the interaction strength
within the SbPO,/BiOCI heterojunction during hydrogen evolution reactions,
particularly focusing on hydrogen atom adsorption. The result is shown in the Fig. S3.
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Fig. S3 crystal orbital Hamilton population of the adsorbed H on SbPO,/BiOCI.

As shown in Fig. S3, most of the bonding component is present in the occupied
state. Only a partial antibonding component exists near the Fermi energy level. The

value of ICOHP is calculated to be -0.099, so the constructed hydrogen atom adsorption



model is bonding stable.

2 STH efficiency calculations
The nSTH of the heterojunction can be found by the following equation:
NsTH = Mabs * Neu™ (1)
where 7,,s 1s the light absorption efficiency and 7, is the carrier utilisation

efficiency. The 7,5 can be explained by
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where E, is the bandgap and P(7w) is the AM1.5G solar energy flux at the photon
energy A. The 7, can be explained by
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where AG is the water redox potential (1.23 eV) and £ 'is the used photon energy

for water splitting and can be expressed by
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where y(H;) and x(O,) are the differences between the CBM and the H*/H,
potential, the VBM and the O,/H,O potential, respectively. E,a, E,p are the band gaps
of the two materials respectively. Considering the energy loss during carrier migration
between different materials, the required overpotentials for HER and OER are assumed
to be 0.5 eV and 1.3 eV, respectively. The nsty of the heterojunction is calculated to be
10.68%.
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