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Plasmas

Plasmas are electrically conducting gases.
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Emerging Applications of
Plasma Technology

• Destruction of waste

• Reduction of pollution from diesel trucks and buses

Environmental Protection

• High efficiency, clean gasoline engines

Energy Savings
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Other Applications

• Sterilization

• Water Purification

• Cleaning of Smoke Stack
Emissions

• Environmental Monitoring



Disposal of Waste is a Growing
Worldwide Problem
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 Destruction of Waste in Plasma Furnace
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Waste to Hydrogen
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Model 4 unit in Hawaii
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Plasma Furnaces Are Beginning to be Used Commercially:
Destruction of Medical Waste in Honolulu, Hawaii
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Molten Waste Material in
Plasma Enhanced Melter™

Photo by Laura K. Cohn
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Production of Molten
Material Without a Plasma



Ash Residue is Converted into Glass

From medical waste
processed in Hawaii
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Potential Uses:
• construction material

• sandblasting grit



Test Facility for PCB Hazardous Waste 

Destruction in Okinawa, Japan
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Advantages of Plasma Furnace

• Virtually eliminates dioxin and other air pollutants
■ Eliminates hazardous ash
■ Recycles waste into clean hydrogen and other products

• Versus landfilling
■ Eliminates water, soil and air pollution
■ Eliminates  methane emissions (potent greenhouse gas)

• Economically attractive
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Other Plasma Furnace Applications

• Reduces volume of radioactive waste and stabilzes it
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• Destroys chemical weapons

DOE Hanford site
Richland, Washington



Need For Diesel Vehicle
 Exhaust Treatment

EPA regulations for heavy diesel trucks and buses in 2010
require large reductions in exhaust pollutants.

■ Nitrogen Oxides (NOx)
are major contributors
to smog

■ Soot
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Plasma Hydrogen Enhanced NOx Trap
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Plasma Fuel Reformer
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MIT laboratory version

     

Plasmatron Fuel Reformer 
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version

Power: 250 watts
Weight: 7 lbs.



Plasma Fuel Reformer

NOx Trap

 Bus Tests of Plasma Hydrogen
Enhanced NOx Trap

(ArvinMeritor test track in Columbus, Indiana)
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Successful Test of NOx Removal
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October, 2003

March, 2004



Need for High Efficiency Gasoline Engines
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High Efficiency Gasoline Engine
Using Plasma Hydrogen Enhancement
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• Hydrogen addition provides a large increase in fuel
octane number.

• High octane fuel allows higher performance engines
(turbocharging, high compression ratio).

• Engines can be smaller and more efficient.

• Hydrogen addition also facilitates ultralean burn.

• Engine efficiency can be increased by up to 30%.

High Efficiency Operation
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Octane Enhancement Using
Hydrogen Addition to Gasoline
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(From experiments at MIT Sloan Automotive Laboratory, 2003)



High Efficiency Gasoline Engine Using
Plasma Hydrogen Enhancement
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• Concept in laboratory test stage

• Next step: vehicle tests



Reduced US Gasoline Consumption

• High efficiency gasoline engine could be economically
attractive, and could eventually be in widespread use.

■ Additional cost projected to be around $1,000
■ Fuel savings pay back time of 3 to 6 years

• Widespread use could increase average car/light duty
vehicle fuel efficiency by 25%.

• US gasoline consumption could be reduced by
approximately 30 billion gallons/yr (corresponding to 2
million barrels of oil/day).
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• Possible scenario for beginning of significant impact (e.g.
2 million barrel/day reduction)

Speeding up Timetable for Reduction 
in US Oil Consumption
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• Gasoline consumption could be reduced by 800 billion
gallons before hydrogen fuel cell vehicles make a
significant impact.

• 20 billion barrel reduction in oil consumption



Summary

• Plasma furnace technology is beginning to be used commercially
to destroy waste and produce hydrogen and other useful
products.

• Use of plasma hydrogen technology to treat diesel exhaust
shows promise for meeting strict 2010 EPA requirements.

• High efficiency gasoline engines using plasma technology could
significantly reduce CO2 greenhouse gases and dependence on
foreign oil.
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