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One of the most important separation techniques in radiochemical procedures Is solvent extraction. In the last decade, a growing interest in Its use in microsystems
has emerged because such systems allow a good control of both the interface area between aqueous and organic phases, and the contact time of the two phases.
To iImprove mass transfer in liguid-liquid extraction reactions for radiochemical separation relevant to the nuclear field, our goal is to implement liquid-liguid extraction
with segmented flows In microsystems in order to increase the interfacial area. The optimization of the interfacial area requires taking into account the hydrodynamics
of biphasic systems. This study is dedicated to the understanding of segmented flows in a T-junction with the aim to form tailor-made droplets for given organic and
agueous phases.
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HYDRODYNAMICS OF SEGMENTED FLOWS IN A T-JUNCTION

To form tailor-made droplets for given organic and aqueous phases, we identified the geometrical parameters of the T-Junction and the physico-chemical
parameters of the agueous and organic phases involved in the control of the flow regimes in addition to the flow rates.
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For the different regimes, we found equations linking flow rates and physico-chemical parameters of the biphasic chemical system with characteristics of the
segmented flow (droplet volume, spacing, ...). Therefore, we are able to predict the characteristics of the generated flow.

MODEL VALIDATION FOR IDODECANE CHEMICAL SYSTEM WITH DROPLET MORPHOMETRY AND VELOCIMETRY (DMV) ANALYSIS
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Based on previous works from Van Steijn and Xu, a numerical model was developed to accurately predict the characteristics of droplet production at a T-junction
(volumes, frequency, spacing, and specific interfacial area). This numerical model was verified experimentally by generating on-chip segmented flows, and offered
ways of improvement in both operating parameters and chip design. Further works will focus on porous hydrophobic membrane (PTFE) phase separation and on
Implementation of droplet generation for relevant nuclear chemical systems. This work will enable us to characterize each phase during liquid-liquid extraction In
order to take into account both matter exchange and hydrodynamics in following mass transfer studies.
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