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Fig. S1 – a) depth profile through the Ti foil and 10AuCu sample formed at 400 C considering the share of Ti2p3/2 spectral components TiO2 and metallic Ti, b) Ti2p3/2 spectra of the studied samples b) at the surface and c) after 200 s Ar+ bombardment.




XPS measurements were conducted for the 10AuCu electrode annealed at 500°C after photoelectrochemical measurements. The curves are presented in Fig.S2 and results are summarized in Tab.S1. The spectrum of copper appears as an overlapping four peaks located at 931.2 eV, 932.6 eV, 933 eV, and 935.0 eV same as for the sample before electrochemical measurements. The same peaks after and before electrochemical measurements can be observed for Ti2p and O1s spectra. The most prominent change occurring due to the performed measurements was noted for Au4f spectrum as a new third peak Au2O3 located at 86.3 eV 
[1, 2]. The Au2O3 oxide was formed during cyclic voltammetry measurements, however, its amount was too small to observe an anodic peak on the CV curve. Additionally, the increase of Atomic% of metallic Au were confirmed.
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Fig.S2 XPS high resolution spectra registered for 10AuCu electrode annealed at 500°C 
after photoelectrochemical measurements

Table.S1 Binding energies (BE) of 10AuCu electrodes annealed at 500°C after photoelectrochemical measurements.
	Peak
	Component
	BE / eV
	At.%
	Peak
	Component
	BE / eV
	At.%

	Au4f 7/2
	Au (CuAuTi)
	83.2
	1.16
	Cu2p 3/2
	Cu (CuAuTi)
	931.2
	0.48

	Au4f 7/2
	Au
	84.2
	8.26
	Cu2p 3/2
	Cu (Au-Cu)
	932.6
	0.93

	Au4f 7/2
	Au2O3
	86.3
	0.51
	Cu2p 3/2
	CuO
	933.6
	1.4

	
	Cu2p 3/2
	Cu(OH)2*CuCO3
	935.0
	1.7

	O1s
	O2-
	528.8
	7.02
	

	O1s
	O2-
	529.8
	29.2
	Ti2p 3/2
	Ti (CuAuTi)
	457.4
	1.5

	O1s
	OH-
	531.7
	32.8
	Ti2p 3/2
	TiO2
	458.5
	15.0
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Fig.S3 Linear voltammetry curve registered in 0.1 M NaOH 
under UV-vis illumination for 10AuCu electrode annealed at 300°C.
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Fig. S4 Chronoamperometry curves registered in 0.1M NaOH under UV-vis illumination for 
a) 10AuCu, b) 5Au5Cu, c) 5Cu5Au electrode.
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	Fig. S5 a) 3D map for the photocurrent density and b) the relationship between absorbance, photocurrent density at +0.3 V and wavelength registered for 
10AuCu electrode annealed at 600°C.
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