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Difference	  of	  interfacial	  tension	  arises	  from	  concentra<on	  and	  temperature	  difference.	

Marangoni	  convec<on	  	  is	  caused	  by	  the	  interfacial	  tension	  difference.	



	  DEHPA	  (Di	  (2-‐ethylhexyl)	  phosphoric	  acid	  )	
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DEHPA	  deprotonates	  in	  high	  pH	  region.	

Interfacial	  tension	  changes	  drama<cally.	
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DEHPA	  deprotonates.	

Interfacial	  tension	  changes	  locally.	

Marangoni	  convec<on	  is	  caused.	

Droplet	  moves	  due	  to	  the	  convec<on.	



Chemotac<c	  property	  func<on	 Switching	  func<on	  of	  droplet	  mo<on	

Droplet	  moves	  in	  specific	  pH	  region.	

Random	  mo<on	  of	  droplet	

Direc<onality	  to	  the	  metal	  ion	

Func<onality	  of	  droplet	

DEHPA	  has	  a	  affinity	  for	  metal	  ion.	



Our	  tasks	

To	  clarify	  the	  mechanism	  of	  the	  droplet	  mo<on	  	  
in	  the	  presence	  of	  metal	  ions. 

To	  inves<gate	  the	  possible	  of	  extrac<on	  into	  a	  droplet	  	  
for	  rare	  earth.	



China	

The	  world’s	  largest	  rare	  earth	  producer	

Rare	  earth	  mines	  also	  include	  radioelements.	  

Extrac<on	  solvent	  causes	  ground	  pollu<on.	  

Applica<on	
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Technical	  development	  for	  autonomous	  
extrac<on	  and	  separa<on	  of	  rare	  earth	  
under	  poor	  working	  condi<ons	  	  	
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