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Figure S1. SEM image of (a) Ni (b) Mo (c) NiMo and (d) NiMo/Ni films on SiOx/Si substrate 
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Figure S2. X-ray diffraction of NiMo catalyst on glass substrate.  

 

Table S1. Interplaner spacing (d-spacing) calculations for hkl planes from the XRD.  

 

(hkl) 2 theta Theta d-spacing 

121 43.5 21.75 2.07 

310 51.2 25.6 1.79 

312 74.96 37.48 1.26 
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Figure S3. X-ray photoelectron spectra (XPS) of (a) Ni 2p and (b) Mo 3d  on Si substrate.   
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Figure S4. Catalyst thickness and composition optimisation (a) Ni thickness vs overpotential on FTO 

substrate, (b) NiMo ratio vs overpotential on FTO substrate (fixed thickness), (c) NiMo thickness vs 

overpotential at optimised ratio on FTO substrate, (d) Ni thickness for Ni/NiMo vs overpotential on 

FTO substrate (fixed ratio). 
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Figure S5. Catalyst thickness optimisation (a) Platinum thickness vs overpotential on FTO substrate 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7 
 

 

Figure S6. The linear fittings of the capacitive currents of NiMo/Ni/FTO (black) and NiMo/FTO 

(red) electrodes as a function of scan rate. 
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Table S2. TCD-FE measurements for NiMo/Ni HER catalyst  

Current density H2 area FE_H2 (Ni/NiMo) 

-10 3384 0.97 

-10 3460 0.99 

-10 3391 0.97 

-20 9378 1.02 

-20 9176 1.00 

-20 9036 0.98 

  
0.988 = 98.8% 

 

Pt (avg value) of H2 area for Pt  

@ -10 mA – 3469 

@ -20 mA - 9140 
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Figure S7. Contact angle measurements of (a) Ni/FTO (b) NiMo/FTO 
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FigureS8. Solid state J-V characteristics of passivated Si PV with 400 nm e-beam deposited 

Titanium rear contact.   
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Figure S9. Chronopotentiometry measurements of NiFe nanocone array OER anode in three 

electrode configuration, 1 M KOH (at J = 30mAcm-2) 
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Table S3. Silicon photocathodes integrated with earth abundant catalysts  

Sno Photo-cathode Structure Catalyst deposition technique ABPE % ref 

1 p+/n/SiOx/polyn+/Ti/Ni/NiMo Planer  Physical deposition – sputter 10.5 Current 

work  

2 CoPS/n+pp+Si Planer Physical deposition-Metal evaporation 

 

4.7 [1] 

3 CoP/n+pSi Planer Physical Metal deposition + 

phosphodization 

~4.4 [2] 

4 MoSe2/n+pSi Planer Physical deposition- Sputtering  3.8 [3] 

5 MoS2/Al2O3/n+pSi Planer Physical deposition- sputtering  3.6 [4] 

6 MoS2/Mo/n+pSi Planer Physical Metal deposition + 

sulfidization 

3.1 [5] 

7 p+nn+Si/ Ni/ Ni3S2/ MoS2 Planer  Wet chemical- Electrodeposition 11.2  [6] 

8 CoWS/Ti/n+pSi Planer Wet chemical 4 [7] 

9 NiMo /n+pSi  Microwire Wet chemical- Electrodeposition 10.8 [8] 

10 NiMo /NiSi/ n++Si 

 

Microwire Wet chemical- Electrodeposition 10.1 [9] 

11 MoSxCly/n+pp+/Si  

 

Micropyramids Chemical vapour deposition 6 [10] 

12 NiMo/n+pSi  Microwire Wet chemical- Electrodeposition 1.9 [11] 

13 CoP/n+pSi Microwire Thermal decomposition 1.9 [12] 



13 
 

Table S4. Unassisted solar water splitting systems with at-least one semiconductor-electrolyte junction and low-cost PV  

 

 
PV/Photoelectrode HER OER Catalyst  STH % Ref 

1 Perovskite PV/Si photocathode NiMo/Ni 

NiFe 

NiFe Low-cost  17 Current  

Work 

2 Si PV/Si photocathode/Si photoanode NiMo 

 

Ni Low-cost  9.8 [13] 

3 2Perovskite photoelectrode (series) CoP 

 

Co3O4 Low-cost  6.7 [14] 

4 2 c-Si PV/BiVO4/CoOx photoanode CoP 

 

Ni Low-cost 5.3 [15] 

5 3 IBC Si (series) Pt 

 

Ni High-cost  15.6 [16] 

6 a-Si:H/a-Si:H/uC-Si:H  Pt 

 

ZnO:Co High-cost  9.1 [17] 

7 2 c-Si PV/Fe2O3/BiVO4 photoanode Pt   

 

NiOOH/FeOOH High-cost 7.7 [18] 

8 DSSC PV/WO3/BiVO4 photoanode Pt    

 

NiOOH/FeOOH High-cost 7.1 [19] 

9 Si photocathode/BiVO4 photoanode Pt 

 

FeOOH/NiOOH High-cost 3.7 [20] 

10 Perovskite PV/Si  photocathode Pt 

 

IrRu (DSA) High-cost  17.5 [21] 
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11 a-Si:H/μc-Si:H/c-Si Pt 

 

RuO2 High-cost  9.5 [22] 

12 Perovskite PV/ CuInGa photocathode  IrRu High-cost 6.3 [23] 

13 DSSC/BiVo4/WO3 photoanode Pt   High-cost  5.7 [24] 
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