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Materials

FTO glass substrate (TEC 7), 100mm*100mm*2.2mm, R=6-8ohm/sq, Bismuth(IIl) nitrate pentahydrate
(Bi(NOs)s. 5H20, ACS reagent, 298.0%), Copper(Il) nitrate trihydrate (Cu(NOs)2.3H20, ) acetic acid
(CHsCO:2H, ACS reagent, 299.7%), and ethanol (CHsCH20H, anhydrous, 299.5%) was procured from
Sigma Aldrich. Deionized water was used to prepare all aqueous solutions. All the reagents were

used without any purification process.

Characterization Equipment

To analyze the crystallinity of samples X-ray diffraction (XRD) were carried out (Bruker D8 Advance).
The morphological properties were studied by transmission electron microscopy (TM, JEOL, JEM-
2100F) and scanning electron microscope (Quanta 250 FEG) utilized to study the thin film of
photocatalysts on the surface of FTO glass. A 785 nm laser was used for Raman characterization by a
labRam HR micro-Raman spectrophotometer (Bruker, model: Senteraa 2009, Germany). A Thermo
Thermo Scientific Sigma Probe spectrometer detector was utilized to record the X-ray photoelectron
spectroscopy data. The bandgap and adsorption of photocatalysts were evaluated by the UV-DRS
method (Perkin Elmer UV-Vis-NIR model Lambda 950).
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Figure S1. Raman spectra of CuBi»O4 photocathode.
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Figure $2. XPS High-resolution of (a) Cu2p and (b) O1s for CuBi>O4 photocathode.
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Figure S3. EDX spectra of the CuBi1,04 photocathode.



Figure S4. Inverse fast Fourier transformed (IFFT) image showing interplanar spacing of
0.35 nm corresponding to (211) lattice plane of CuBi204 [1].



Figure S5. SEM cross-section of the #1-CuBi20O4, #2-CuBi2O4, and #4-CuBi2O4

photocathodes.



Mott-Schottky equation and constant volume:

The charge carrier density of the photocathodes was obtained from the following formula [2-

4].
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Where C, e, €, €0, Na, A, Vi, and kg are the space charge region capacitance, unit charge,

relative permittivity (98 for CuBi20O4), permittivity of free space, acceptor density,

electrode area, flat band potential, and Boltzmann’s constant, respectively.

Table S1. PEC parameters of the CuBi2O4 photocathodes.

Photocathode | R,(Q/cm?) | R (Q/cm?) Slope Intercept | N,(1/em®) | Vg (Vree)
#1-CUBI,Os 12.42 182345 | -127 x 10 | 132 | 2.82 x 10" |  1.34
#2-CUBI,Os 14.61 85037 | 309 < 10° | 125 | 120 x10® | 127
#4-CUBI,Os 13.86 146729 | -481 x10° | 127 | 7.48 <10 | 1.9
#2-CuBiz04 15.89 43312 | -2.12 x 10° 12 169 x 109 | 122
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