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Plasma interaction with gas-liquid interfaces is becoming increasingly important in 

biological applications, chemical analysis and medicine. The numerical work to be presented 

here focuses on general plasma initiated chemistry in gas-liquid interfaces, i.e. water vapour 

layers. To describe the plasma-dynamics in the water vapour layer, a time-dependent 1-D 

numerical simulation combined with the detailed chemical kinetic model [1] has been 

developed. Here, a drift-diffusion model using a fluid flow approximation in combination 

with Maxwell's equations and state equations are employed. The chemical kinetic model 

involves dozens of relevant species and a few hundred reaction pathways. This enhanced 

modelling framework can simulate the plasma behaviour in the water vapour layer and 

quantify the densities of a large number of species. The benchmark with the measurements 

allows us to predict plasma-induced chemistry over a wide range of parameter space. One of 

the experiments is on electrical discharges in liquid carried out at Queen’s University Belfast 

[2]. The plasma production is associated with an initial vapour layer on the electrode surface 

that isolates the electrode from the liquid. The modelling simulates the plasma production in 

vapour layers of the same size and shape as observed in the experiment. The other 

experiment is on laser induced breakdown in bulk water and near the air-water interface 

conducted at Wesleyan University [3]. The plasma breakdown is produced by a Nd:Yag laser. 

Time and space resolved images are taken by two separately triggered ICCD cameras.  Time 

resolved spectra are also acquired, where strongly broadened Balmer H alpha and H beta 

lines are observed. Plasma time and space emission data as well as data on the 

photomechanical effects will be presented along with the modelling.  
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