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ENPs for Site Remediation
 

• The promise of remediation performance advances
 
– particle size benefits 
– can remediate many contaminants 

• flavors of ZVI reduce PCE, TCE, c-DCE, VC, 1,1,1-TCA, 
PCBs, halogenated aromatics, nitroaromatics, As, Cr+6, nitrate, 
perchlorate, sulfate, and cyanide 

• TiO2 mineralizes many pesticides via photocatalysis 

– new uses and implementation methods
 
• oleophilic slurrys, emulsions
 

• reactive sediment caps 
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ENPs for Site Remediation 

• The realities (so far) 
– ex situ easier than in situ 

• water treatment unit ops vs. ISCR 
– agglomeration (sticky situation) 
– same or bigger in situ ‘delivery’ challenges 

• fast kinetics & high reactivity = ‘gone baby gone’ ? 
– storage  & handling safety 
– ENP material cost vs. alternative materials 
– emerging science, practices for safe use 4 



 
 

 

We’ve been tracking ENPs for 10 
years… 
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…and it’s hard 



 

 

6 

34 

34 



 

 

 

 
 

ENPs at Superfund Sites
 

• nZVI is in situ chemical reduction, and 
sometimes use isn’t specified until design 

• Other ENPs with ongoing R&D for use in 
remediation, so use on Superfund sites may 
be down the road 

!Ex. of an upcoming use: Nease Chemical 
(Ohio) – nZVI for PCE, other CVOCs in a 
bedrock aquifer 
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Sustainable Nano-based 

Remediation
 

• Perceptions affecting sustainability 
– nZVI reaction 100%, byproduct ‘just rust’ 
– ENPs fit into existing regulatory framework 

– EU approach to NanoRem (www.nanorem.eu/ ) 

• Key questions 
– safe for remediation? site workers? people near 

site? environment? 
– where is ‘implications’ research heading? 

• Ex. EPA-led research: www.epa.gov/nanoscience/ 8 

www.epa.gov/nanoscience
http:www.nanorem.eu


www.epa.gov/
nanoscience/ 
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Sustainable Nano-based 

Remediation
 

– Screening ENP remedial technologies vs. 
others? 

• performance, cost, and impact of technology 

• innovative vs. baseline vs. ‘proven’ technologies 

– Sharing best practices for nanoremediation 
• conferences, especially main line remediation 

conferences vs. ENP conferences 
• peer-reviewed science, case studies 
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Summary 
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• www.epa.gov/nanoscience/

• www.cluin.org	
  
– Focus area	
  (e.g., www.cluin.org/nano)

– Searchable remedia4on database

• www.nanorem.eu/



	
  
	
   	
   	
   	
  

 

Thank You!

Greg	
  Gervais 
Office of	
  Superfund Remedia5on and Technology 

Innova5on	
  

gervais.gregory@epa.gov
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