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Two-phase, liquid-liquid systems find many applications in the process and chemical industries. In particular solvent extraction is widely used for separations of e.g. metals and proteins but suffers from the
high hazard ratings of common organic solvents. Ionic liquids (salts with very low melting points) have
negligible vapour pressure and high thermal stability in normal operating conditions and are considered
green alternatives to organic solvents. The production of the ionic liquids can be expensive though, and
thus prevent their extensive use in large-scale systems. The application of intensified, small scale units in
extraction processes can reduce the amount of solvent required and associated costs and make economically viable the use of expensive solvents such as ionic liquids. The ionic liquids have generally high viscosities and density higher than water and are expected to form different patterns in two-phase liquid
flows compared to organic solvents.
The talk will cover the flow patterns observed in small channels with ionic liquid - water mixtures. The
plug flow regime, which enhances mass transfer, has been investigated in more detail and velocity profiles and circulation times obtained with micro-PIV and non-conventional shadowgraphy will be presented and discussed. Mass transfer coefficients have been studied for the particular case of uranium extraction, relevant to reprocessing of spent nuclear fuel. Scale up (out) issues will also be considered.
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