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ABSTRACT 

The use of microfluidic devices for different applications, which range from relevant 

components extraction to biomedics, has become of particular interest in recent years due to 

the multiple advantages that miniaturized systems offer. This emerging technology provides 

high surface to volume ratio, enables laminar flow conditions and handles small volumes of 

liquids [1]. Microfluidic technology has played a major role in solvent extraction reducing 

processes impact and receptor phase volume, controlling hydrodynamics and improving 

performance ratios [2]. Despite promising results, it is necessary to make a comprehensive 

effort and considerable research into all the phenomena involved in extraction processes or 

others where microfluidics could be applied and therefore, play an important role. 

 

A metal microextraction process based on the contact of two immiscible phases in a Y-Y 

shaped microchannel of 2 mm long and 150 micron channel width has been modelled using 

ANSYS FLUENT software. Several factors such as phase interaction, speciation in the 

aqueous phase, mass transfer phenomena and the reaction mechanisms of every species 

present in the solution, have been taken into account to develop a detailed model. The obtained 

results describe the parallel flow of two liquid phases along the microdevice separated by a 

balanced interphase suitable for mass transfer. The model combines the description of the 

fluids flow and accurately quantifies the species concentration in both phases as well as the 

extraction performance. 

 

Furthermore, a set of experimental runs have been carried out as a proof of concept in order 

to assess model predictions and study the influence of operating variables such as phase 

flowing velocities, pH of the aqueous phase and the extractant concentration. It was decided 

to choose a chromium extraction system previously studied by Bringas et al, (2006) [3], given 

the strong attributes and inherent benefits that its behaviour presents to obtain a wide overview 

and a precise description of the system. Based upon experimental results it was observed the 

formation of a stable and balanced interphase and the obtained extraction percentage was 

higher than 90%. 

 

Experimental and simulated results fit satisfactorily well with an error less than 10% which 

proves the accuracy of the developed model making it an ideal input for similar processes.  
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