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Herein, we report about an anomalous behavior of the photoelectrochemical (PEC) 
response of Eu-doped BiFeO3 (BEFO) thin films, as a function of the film’s thickness. The aim 
of the study was to reveal the water splitting potential of doped BFO with rare-earth Eu element.  
Heterojunction composed of Eu-BiFeO3 and Nb-SrTiO3 (STON) single crystal substrates were 
fabricated via pulsed laser deposition technique (PLD).  By X-ray diffraction, the crystal structures 
of all deposited thin films were identified as rhombohedral one, with the out-of-plane axis value 
as a function of film’s thickness. Optical absorption measurements were carried out for the grown 
films, an indirect and direct band gaps being identified, with the values for both types of bend-
gaps depending on the epitaxial strain.  

The photoelectrochemical behavior (PEC) was analyzed in respect with the thickness of 
the deposited BEFO layer. To investigate the PEC performance of the fabricated heterojunctions, 
the photocurrent density ( Jph ) versus bias potential characteristics in-electrolyte PEC setups has 
been measured. We have found that the photoelectrochemical response was higher for the BEFO 
samples as compare with the undoped BFO ones. Moreover, the photocurrent density ( Jph )  is 
almost independent by the film thickness is ranging from 20 nm to 200 nm, while a significant 
higher photoelectrochemical response is characterizing the heterojunction based on a 180-200 nm 
thick BEFO films.  

These anomalous photoelectrochemical response behavior were analyzed in conjunction 
with the HR-SEM and scanning electron microscopy (SEM) - room-temperature 
cathodoluminescence (CL) surface imaging analysis. 
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