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Cold plasma at atmospheric pressure in or above water is widely studied nowadays for its application
in several fields like medicine, agriculture or for the treatment of wastewater. The effects of plasma
treated water are due to the creation, inside the water, of reactive oxygen and nitrogen species (RONS)
during the plasma treatment. The formation of RONS and therefore the efficiency of plasma system is
somewhat limited by the interface between plasma and liquid phases.

The combination of plasma and micrometric droplets (ie. aerosol and spray) could greatly improve the
performances of plasma-water systems [1]. Anyway, one of the key point in the study of multiphase
plasmas is the understanding of the complex physical and chemical processes occurring during the
interaction between plasma and droplets [2]. In order to study those physicochemical aspects, we
consider one single water micro droplet trapped in an acoustic levitator exposed to a microplasma. A
pin-to-pin tungsten electrodes configuration, connected to a custom high voltage pulse generator
(developed by the GREMI) creates a cold atmospheric plasma discharge pathing through or around the
droplet (Figure 1). To be able to observe the path of the plasma and the morphology of the droplet we
used a double shutter camera coupled with a pulsed laser allowing to take an image of the droplet hit by
the plasma as well as follow the droplet evolution at different instants after the interaction.

The study investigate the effect of different parameters, like the size or the conductivity of the water or
the voltage delivered to the high-voltage electrode. The obtained results provide new insight on the
interaction between plasma and water droplets and encourage the development of new optimized
plasma-aerosol devices in the field of agriculture or medicine.
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Fig. 1: Photography (a) and high-resolution acquisition (b) of the microplasma droplet interaction between two
electrodes, droplet deformation after microplasma droplet interaction.
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