Study on self-propelled droplet
due to Marangoni effect
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Marangoni effect
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Difference of interfacial tension arises from concentration and temperature difference.
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Marangoni convection is caused by the interfacial tension difference.



Surfactant

DEHPA (Di (2-ethylhexyl) phosphoric acid )
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Self-propelled droplet

Self-propelled
Random motion
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Oil droplet with DEHPA in aqueous solution Trajectory of droplet movement

Mechanism of the motion

DEHPA deprotonates.
v

Interfacial tension changes locally.
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Marangoni convection is caused.
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ﬂ Deprotonated Droplet moves due to the convection.
DEHPA




Functionality of droplet

Chemotactic property function

Switching function of droplet motion

Directionality to the metal ion
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Droplet moves in specific pH region.

dwm DEHPA has a affinity for metal ion.



Our tasks

* To clarify the mechanism of the droplet motion
in the presence of metal ions.

* To investigate the possible of extraction into a droplet
for rare earth. :
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The world’s largest rare earth producer
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Solvent extraction separation

—>  Rare earth mines also include radioelements.
—>  Extraction solvent causes ground pollution.
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Technical development for autonomous
extraction and separation of rare earth
under poor working conditions

Self-propelle
droplet




