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1. XRD and SEM characterizations of CoPi-modified and unmodified 
BiVO4 photoanodes
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Fig. S1 (a) – (d) SEM images of unmodified (cross-sectional: (a); top: (b)) and CoPi-
modified (cross-sectional: (c); top: (d)) BiVO4 photoanodes. (e): XRD patterns of 
CoPi-modified (red) and unmodified (black) BiVO4 photoanodes. Reference (blue) of 
monoclinic BiVO4: 00-014-0688. (f) The photocurrent of CoPi-modified BiVO4 
photoanodes recorded at 1.4 VRHE as a function of CoPi deposition time. 
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2. Photoelectrochemical characterization of CoPi-modified BiVO4 
photoanodes
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Fig. S2 Current densities of an unmodified BiVO4 (red) and a CoPi surface modified 
BiVO4 (black) photoanode as a function of applied potential vs RHE measured in dark 
(dashed lines) and light (solid lines). Scan rate: 10 mV s-1. 

3. Fit results of transient absorption decays in unmodified and CoPi/BiVO4 
photoanodes under applied potentials

Table S1 Fit results of transient absorption decays of unmodified and CoPi/BiVO4 
photoanodes as a function of applied potential using a combination of power law and 
single exponential function shown in Equation 2 in the main paper

CoPi-modified BiVO4  unmodified BiVO4
potential 
(V vs RHE) a b ϕTAS2 

(mΔOD)
τTAS2 
(s)  a b ϕTAS2 

(mΔOD)
τTAS2 
(s)

1.6 - - - - 3.1E-06 -0.24 0.036 1.4
1.5 - - - - 3.1E-06 -0.25 0.036 1.4
1.4 3.7E-07 -0.41 0.042 1.6 3.0E-06 -0.23 0.035 1.2
1.2 1.1E-06 -0.32 0.040 1.6 1.1E-06 -0.33 0.032 1.0
1 2.5E-07 -0.44 0.033 1.6 3.6E-06 -0.23 0.028 0.9

0.8 9.0E-07 -0.35 0.026 1.5 2.7E-06 -0.25 0.019 0.8
0.6 9.3E-07 -0.35 0.019 1.3 1.0E-06 -0.35 0.013 0.2
0.4 1.0E-06 -0.31 0.010 0.2 3.5E-06 -0.22 0.012 0.1
0.2 1.9E-08 -0.35 0.003 0.02  1.2E-06 -0.22 0.004 0.01
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4. Time constants of the slow phase (ms–s) in unmodified and CoPi-modified 
BiVO4 photanodes
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Fig. S3 Comparison of time constants of water oxidation (τWO, red), back 
electron/hole recombination (τREC, blue) and total transient absorption decay on ms-s 
timescales (τTAS2, black) obtained from Equation 2 and 6 in the main paper. (a): CoPi-
modified BiVO4; (b): unmodified BiVO4.  
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5. Kinetics of photogenerated holes in CoPi-modified BiVO4 as a function of 
excitation intensity
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Fig. S4 Transient absorption decays of a CoPi-modified BiVO4 photoanode measured 
as 1.2 VRHE as a function of excitation intensity.
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Fig. S5 Slow phase time constants (τTAS2) of transient absorption decays at 1.2 VRHE as 
a function of excitation intensity in a CoPi-modified BiVO4 photoanode. The time 
constants are obtained from fitting the transient absorption decays in Fig. S4 using 
Equation 2 in the main paper.


