Producing water/oil emulsions using electrohydrodynamic atomization.
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Emulsions are dispersions of small droplets of one liquid into another, the liquids are being immiscible [1]. The liquid that makes up the droplets is known as the dispersed phase while the surrounding liquid is known as the continuous phase [2]. Emulsions are widely used and are beneficial in a variety of industries such as food, agricultural, pharmaceutical, cosmetic, paint and oil [3]. The most used method to produce emulsions is by mechanical means. This method however, requires a high velocity liquid transfer, and usually, a coarse emulsion must be first prepared. Also, the generated droplets have a wide size distribution [4]. Some research works have shown that electro hydrodynamic atomization (EHDA) allows the emulsification to take place in a single step and it has been proposed to consume low energy [4]. Additionally, the self-repulsion of the charged droplets and the presence of the electric field are some of the properties that are proposed to enhance the stability and the dispersion of the droplets in the continuous phase.
The main objective of this research was to verify the overall conditions to produce micrometer size, narrow dispersed water/oil emulsions using electro hydrodynamic atomization EHDA. With the focus on the followed specific objectives, namely 

- Define specific conditions to electrospray water droplets in oil in the cone-jet mode: i.e. dispersed fluid flow rate, nozzle to plate distance and applied potential and calculate droplet size and size distribution

- Verify whether the stability of the generated emulsions with and without the presence of an emulsifier. In this case a caseinate.
The following conclusions were taken from the experiments:

It was possible to electrospray water and water with caseinate droplets in oil in the intermittent cone-jet mode. The average droplet size is ~60μm when electrospraying water in oil and 20μm when electrospraying water with caseinate in oil. The obtained emulsions were rather stable after 1 week.
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