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Mineral precipitation in microfluidic emulsion 

 

Scientific project : 

Hard tissues like bones, teeth, or mollusc shells are nanostructured materials resulting from processes of  

controlled biological mineralization.
1
 This control, of cellular origin, starts with the formation of closed 

compartments, which will play the role of precipitation micro-reactors, wherein an active tuning of the 

ionic species concentrations will be set. 

We wish to mimic the influence of these compartments by considering a water-in-oil emulsion formed 

using microfluidics. The use of a microfluidic device will allow to finely control the size of the 

generated droplets.
2
 The influence of the confinement on the precipitated mineral phase, already 

observed on another model system
3
, will be investigated by varying the droplet diameter. Two systems 

will possibly be used, one based on an emulsification process induced by viscous shear, the other based 

on the emulsification by capillary destabilization.
4
 These two approaches are both fully mastered at the 

LIONS laboratory.  

The salt mixing (sodium carbonate and calcium chloride for calcium carbonate precipitation) will be 

done using a ‘herringbone’ mixer included on the microfluidic chip. This mixer will be located 

upstream of the droplet formation. It will ensure a fast - of about a few seconds - and reproducible 

mixing. The set-up will be built using classical microfabrication techniques (optical lithography, PDMS 

polymer, etc.). The mineral characterization will be performed combining optical microscopy, infrared 

spectroscopy, X-ray diffraction and electronic microscopy. 
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Techniques in use : 

Microfabrication techniques (optical lithography, PDMS polymer, etc.). The mineral characterization 

will be performed combining optical microscopy, infrared spectroscopy, X-ray diffraction and 

electronic microscopy. 

 

Applicant skills : 

Experimental skills are required for this study. 

 

Granted internship :    yes  ( 700€/month) / no 

C'nano IdF laboratory (France only) : yes  

Possibility for a thesis : yes (type of grant : CFR) / no  
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