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Fig. S1. EDS analysis of different catalysts for calculation of Bi, V, O and Mo in the

photoanodes (A) SBMO, (B) SBMI, (C) SBM3, (D) SBMS5 and (E) SBM7.

Table S1. Elemental analysis of Bi, V, O, Mo and Sn in BiVO, photoanodes.

Elements SBMO0 SBM1 SBM3 SBM5 SBM7
Atomic % Atomic %  Atomic %  Atomic %  Atomic %
BiM 11.20 10.51 11.14 11.34 10.47

VK 11.45 9.54 9.24 8.39 7.34




OK 72.06 71.31 69.63 64.49 66.02

Mo L - 0.78 3.18 4.43 6.37

Sn L 5.10 6.53 5.57 5.90 9.80
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Fig. S2. Cross-sectional view of photoanodes for thickness measurements (A) SBMO, (B) SBM3

and (C) SBM7. Total thickness of film is 440nm



Table S2. The comparative study of the performance of BiVO4 based photoanodes.
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Fig. S3. Band diagram of BiVO4 and Mo doped BiVO4. The band diagram is constracted using

UV-vis spectroscopy, OCPV and flat band potential measurements (not o scale).
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Fig. S4. LSV of photoanodes (A) SBMO, (B) SBM1, (C) SBM3, (D) SBMS5 and (E) SBM7 in
0.5M Na,SO, in 0.1M PBS for PEC water oxidation reaction and 0.1M Na,SO; as hole

scavenger for charge transfer kinetics measurement.
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Fig. S5. The equivalent electrical circuit used for fitting the impedance spectroscopy data.
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Fig. S6. Stability test of (A) SBM1 and (B) SBMS in 0.5M Na,SO,4in 0.1M PBS at 1.44V.
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Fig. S7. (A) CV of Pt ultra-microelectrode (UME) in 2mM [Fe(CN)g]? at 10mVs -! scan rate and

(B) probe approach curve (PAC ) of Pt UME in 2mM [Fe(CN)g]* solution at SBMO photoanode

in dark.



The normalized approach curves are fitted by using these equations 1-6.13
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Where RG = 1,66/ 7 18 the ratio of the radius of glass sheath (ryas) to the radius of the active

cond
area of Pt UME (rr), © T is diffusion control current for conducting substrate i.e. positive

ins
feedback, I is diffusion control current for insulating substrate i.e. negative feedback.

The details reaction mechanism of PEC regeneration has been developed under the steady-state

SECM using [Fe(CN)s]* / [Fe(CN)g]*- redox probe on the photoanode 617,

FTO/BiVO, + hv—FTO/BiVO 7

FTO/BiVO; »FTO/BiVO? + e (FTO) ®)



FTO/BIVO +[Fe(CN)¢]"™ = FTO/BIVO, + [Fe(CN)SI*™ o,

[Fe(CN)6l*™ + €™ > [Fe(CN)g*™ i the tip (10)

On solving the above equations using steady-state approximation, the following result has been

obtained as

3+]*

| =

_ 1 4 4'Ddifﬁtsion[Fe 4Ddiffusion

s A1 cona  mr [BiVOSle, J,,  mrpl[BiVOdlk,,

~

(an

For the first-order reaction at the BiVO, electrode surface, the following expression is in

correlation with the feedback approach curve '8 19,

s T, cond mK (12)

Ddiffusion
T (13)

keff =K

Experimental normalized probe approach curves are fitted using equations 1-6 at different ¥ and

interfacial effective rate constant (keff) is calculated using equation 13. The mapping of BiVO,
photoanodes was performed by measuring tip current in feedback mode at constant height to

quantify the localized surface catalytic activity in PEC.
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Fig. S8. Normalized SECM feedback approach curve of the SBMS5 at (A) 0.94V, (B)1.04V, (C)

1.14V, (D) 1.24V, (E) 1.34V and (F) 1.44V in 2mM [Fe(CN)s]*- solution at different applied

potential at substrate under illumination using Pt ultra-microelectrode having rr value 4.8um as

calculated from the cyclic voltammetry measurement shown in Supporting Information Fig. S5.

The feedback approach curve are fitted with a theoretical model of SECM using equations 8-13

given in the manuscript.
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Fig. S9. Scanning electrochemical microscopy (SECM) imaging of photoanodes SBMO at (A)
0.94V and (B) 1.14V and SBMI at (C) 0.94V and (D) 1.14V substrate potential in 2mM

[Fe(CN)g]* at constant height mode using Pt UME as probe and photoanodes as substrate.
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Fig. S10. Scanning electrochemical microscopy (SECM) imaging of photoanodes SBM3 at (A)
0.94V and (B) 1.14V and SBMS5 at (C) 0.94V and (D) 1.14V substrate potential in 2mM

[Fe(CN)g]* at constant height mode using Pt UME as probe and photoanodes as substrate.
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Fig. S11. Scanning electrochemical microscopy (SECM) imaging of photoanodes SBM7 at (A)
0.94V and (B) 1.14V substrate potential in 2mM [Fe(CN)g]* at constant height mode using Pt

UME as probe and photoanodes as substrate.
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