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TOP TEN TOXIC POLLUTANTS 



URANIUM: A GLOBAL CONTAMINANT 



CHROMIUM THREATENS DRINKING WATER 
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Hexavalent chromium: 
•  Cr(VI) 
•  Toxic 
•  Soluble 
•  Causes kidney failure 
  

Trivalent chromium: 
•  Cr(III) 
•  Less toxic  
•  Insoluble 
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Microbes grow 
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RESEARCH QUESTIONS 

•  How do microbes transform hexavalent chromium 
to trivalent chromium or hexavalent uranium to 
tetravalent uranium? 

•  What form of trivalent chromium or tetravalent 
uranium  is produced?  

•  How stable is it in the subsurface? 
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Old	
  Rifle,	
  CO	
  site	
  
•  Former	
  U,	
  V	
  mill	
  (shut	
  down	
  1957)	
  
•  Large	
  persistent	
  U(VI)	
  plume	
  (up	
  to	
  1.5	
  µmol/L)	
  
•  DOE’s	
  Integrated	
  Field-­‐Scale	
  Research	
  Challenge	
  Site	
  
•  Several	
  years	
  of	
  bioremediaRon	
  experiments	
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Uraninite	
  
• A	
  stable	
  mineral	
  
• NanoparRcles	
  
• Desirable	
  product	
  

Monomeric	
  U(IV)	
  
• Unstable	
  
• Hair-­‐like	
  structure	
  
• Undesirable	
  product	
  

PRODUCTS OF URANIUM REDUCTION 


