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Introduction
� Nano Peroxide will remediate recalcitrant contaminants in 

soils and groundwater 
� Sub-micron (50-200nM) particles of CaO2 with a noble 

metal catalyst
� Based on proven redox processes
� Very flexible and destroys contaminants rapidly in-situ or 

ex-situ



Treatable by Nano Peroxide 
Technology

� Contaminants:
� Gasoline
� Heating Oil
� #6 Oil
� MTBE
� Ethylene Glycol
� Solvents
� Coal Tar

� Geologic Conditions:
� Sand
� Silt
� Fractured rock
� Landfills
� Fill materials
� Sediments



Technology Overview

� Nano Peroxide is an effective Oxidant
� Causes rapid and complete destruction of many 

toxic organic chemicals
� Aids and enhances bioremediation
� Capable of high treatment efficiencies (esp. 

aromatics) with very fast reaction rates
� In-situ delivery system to COCs is key to 

successful implementation



Technology Overview

� Is buffered and contains inorganic nutrients
� These factors are critical to soil microbiology
� Is a cost-efficient source of controlled release 

oxygen
� Releases 80% to 90% of its content within 90 days
� Continues to release Oxygen for up to 180 day to 

assist natural bioremediation



Technology Overview

� In presence of native transition metals yields free 
hydroxyl radicals (OH-)

� The oxidants will degrade a wide variety of 
organic compounds

� Reactions are rapid and follow second-order 
kinetics

� Reaction can include destruction by direct electron 
transfer or free radical advanced oxidation.



Design Considerations
� Concentration of contaminants
� Concentration of Nano Peroxide
� Natural organic matter and reduced minerals
� Other free radical scavengers
� pH, temperature
� Concentration of contaminants
� Type of soil and permeability to liquid flow
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Design Considerations
� Method of delivery and distribution throughout 

subsurface is very important
� Treatment is effective for mass reduction in source 

area as well as for plume treatment.
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A Case Study
� Storage Tank located adjacent to River
� Soil and groundwater contaminated with No. 6 Oil 

used for heating
� > $250,000 has been spent on Barriers, skimmers, 

soil removal, product pumping
� Active P&T remedy not stopping sheen on river
� Excavation under tanks not practical due to utilities 

around and under site
� In-Situ treatment required



Full-Scale Nano PeroxideRemediation

� The remedial goal  - inject Nano Peroxide slurry into the 
most contaminated portion of the plume to significantly 
reduce the contaminant concentrations

� Nano Peroxide injection in three phases: 
� Phase 1 - Treat 10 foot wide area between cutoff trench and 

river to stop slick on water surface
� Phase 2 – Treat 400 square foot area at up gradient edge of 

plume with free product to pilot entire site



River Bank Pilot Test

Nano Peroxide 
Injection LocationsPrevious Slick 

location



The Field Application Set Up



13

River Bank Pilot Test
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River Bank Pilot Test



Summary

� Discharge to River Stopped

� Positive remedial effects of the Nano Peroxide 
injection activities were still occurring throughout 
the treated area

� Free product reduced from 13” to 1” in monitoring 
well after 30 days



Installation Techniques

� Injection in saturated soil by high concentration
� Injection in sedimentary rock or dense soils or 

glacial till with high pressure
� Flooding beneath/through cellar floors
� Trench infusion over time in very tight soils
� Injection in unsaturated soils through direct 

push methods.
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Injection Techniques
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Injection Techniques
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Injection Techniques
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Injection Techniques
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Injection 
into these 
three points

Product moving 
through soil to 
excavation



Injection Techniques
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Injection Techniques
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Cellar Floor 
2” Core with 1¼”

Injection Points
In Place for Cement

Next Day Injection after 
Concrete Seal Set Over 
Night for Positive Seal

Hole Sealed with 
Expanding Concrete 

After Injections 
Completed



Unlike other oxidants 
Nano Peroxide™ DOES NOT

� Mobilize redox-sensitive sorbed metals
� Form colloid genesis leading to reduced K
� Form toxic byproducts
� Generate heat or gas
� Cause biological perturbation
� Cause odors



SMO™ Safety
Calcium Peroxide is Used in Dental Whitening Compounds:

For consumers with bonded teeth, 
Supersmile is an ideal solution. 
Supersmile regimen utilizes a 
proprietary formula called 
Calprox® (calcium-peroxide) 
combined with baking soda and 
fluoride, which works to eliminate 
stains effectively on both natural 
and bonded teeth. 

http://www.fivestarproductions.com/todayshealth/Mag_art_4.asp
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