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Reactive oxygen species (ROS) are highly reactive oxygen-derived molecules that play a crucial role in 

photocatalytic processes, including water treatment and pollutant degradation, due to their strong 

oxidative properties. Additionally, ROS can induce oxidative damage to cellular components, leading 

to potential biological applications such as antibacterial, antifungal, and antiviral effects. 

In this work, we present recent efforts from our research group to elucidate the physicochemical 
mechanisms governing ROS formation on silver-based metal oxide surfaces. We start showing key 
issues in the structural properties of these materials aided by atomistic ab initio thermodynamics 
approaches. We also present density functional theory (DFT) calculations and ab initio molecular 
dynamics (AIMD) simulations, which provide valuable insights into the activation of oxygen and water 
molecules, shedding light on key factors that drive ROS generation.  
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