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Treatment of Hazardous Organic Compounds 
Using Catalyzed Peroxygens with Nano-Metal 

Particles 

Background 
More than two billion people worldwide depend on groundwater as a 
source of drinking water. Groundwater can be contaminated by many 
sources such as accidental spills, leaking underground storage tanks 
(USTs), and municipal and industrial landfill leachate. 

Initially, soil excavation and the pump-and-treat methods were used to 
clean up these contaminated sites; however, both approaches were costly 
and had limitations. As a result, novel subsurface remediation technologies 
were developed and tested. 

Description of the invention 
This technology is related to a method for treating hazardous organic 
compounds in situ, ex-situ, and in water and wastewater treatment plants. 
Hazardous organic compounds are treated by catalyzed peroxygens with 
nano-metal catalysts that are synthesized in zero valent oxidation state 
and are supported by in-organic materials such as metal additives and in-
organic nano-porous media. The in-organic materials are used to improve 
the subsurface migration potential of nano-metal catalysts, and to enhance 
and maximize the catalyzation efficiency toward peroxygens. 

Advantages 
This technology can treat a wide range of hazardous organic compounds 
(e.g. petroleum products, industrial solvents, manufactured pesticides, etc.) 
even those that are not degradable by bio-treatment methods 
(biorefractory). Compared to other In-situ Chemical Oxidation (ISCO) 
techniques which are using conventional catalysts or non-catalyzed 
systems, it requires shorter treatment period, without the need for 
excavation.  

Potential applications 
Two applications are possible for this treatment technology: 

• Ex-situ application to treat the hazardous organic contaminants as 
a wet-chemical process in water treatment plants (e.g. industrial, 
agricultural, and municipal wastewater treatment plants). 

• In situ application to treat the leaking of hazardous organic 
contaminants from underground storage tanks (USTs) beneath 
buildings in industrial areas and gas stations in urban areas.  

M: represents a variety of metals  
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