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Catalysis, a surface-sensitive phenomenon, undoubtedly depends on the availability 

of active surfaces. One has to prepare well-defined surfaces and check the surface-

specific activity to understand the mechanism behind catalysis. Transition metal-

doped ZnO materials are an example class of an electrocatalyst useful for electro-

organic synthesis. The ZnO crystal exhibits different polarity and surface stability in 

different crystallographic directions [1]. To understand the mechanism of 

heterogeneous catalysis, it is necessary to understand on or from which surface the 

electrolyte is mainly adsorbed or desorbed [2]. With this aim of producing well-

defined surfaces, we utilized the advancements of thin film technology.  

Pulsed laser deposition (PLD) and molecular beam epitaxy (MBE) are state-of-the-art 

methods for fabricating epitaxial thin films. However, phase-separated material 

growth is probable when depositing transition metal doped ZnO. We modified a PLD 

system by attaching molecular beam sources to prepare such surfaces with precise 

fine-doped elements and stoichiometry control.  

This work will present the challenges and importance of growing well-defined 

catalyst surfaces, especially transition metal-doped ZnO. We will address previously 

reported works and our ongoing studies on the thin film deposition of transition 

metal-doped ZnO thin films by means of a hybrid PLD-MBE setup.  
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