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SCIENTIFIC CONTEXT :

 

stain left by a water drop on a salt crystal

As  is  common  in
everyday  life,
evaporation  of  a  drop
of  non-pure  liquid  on
an  inert  substrate
leads  to  the formation
of  a  stain.  Its
morphology  appears
to  be  extremely
variable  and  can  take
the  shape  of  a
sombrero, a  spiral, an
eye,  an  igloo,  etc.  In
the  most  common
cases,  during  the
evaporation  of  a  drop
of  coffee, blood,  milk
or ink for example, the
final stain is a ring. We
have  shown  recently
that  this  coffee-ring
effect can surprisingly
occur  with  pure  water
as  well,  provided  the
drop is deposited on a
soluble substrate, for example a salt or sugar crystal. In these conditions, the peripheral deposit, stemming from
the dissolved substrate, has the rare and original shape of a hollow rim (see figure).

MISSIONS :

The PhD student will investigate experimentally the evaporation of drops on a soluble substrate in two novel
configurations. First, he/she will study the evaporation of a drop of colloidal suspensions on a salt substrate.
Preliminary  experiments  have  shown that new unexpected  deposit  morphologies  tend  to  appear. The  PhD
student will benefit from the expertise of our research group regarding colloids, and will study the role of their
nature, size, concentration, and surface charge on the final deposit of the salt-colloid mixture. Besides, the PhD
student will use the micro-fabrication platform of our institute to etch salt crystals, in order to constrain the shape
of the drop and provoke the growth of new forms of deposit. Indeed, the crystalline growth-wetting coupling is a
particularly  fertile  configuration for  generating solids  with novel and controlled shapes. As we carry  out the
majority  of  our  experiments  in the  microgravity  environment of  the  parabolic flights  of  the  A310 Airbus  of
Novespace, the PhD student will participate in several parabolic flight campaigns during the thesis, including the
campaign preparation, the flights, and the data analysis.

 

OUTLOOKS :

We are seeking for this thesis funded by CNES and UCBL a candidate trained in physics or mechanics.
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