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Appendix 4:  Worldwide Plasma Gasification 
Experience in Waste Treatment and Review of Some 
Companies offering the Technology 
 
Experience 
In our review of Plasma Gasification technology we conducted a thorough 
search of the web and actually visited with some plasma gasification 
companies.  For a good overview of Plasma Gasification we particularly 
recommend a Power Point presentation by Georgia Tech1. It provides insight 
into the technology and shows numerous applications of the technology.  One 
facility shown is particularly worth noting.  This is a 200 Ton per day unit that 
has been operating at Hitachi Metals in Utashinai, Japan for the past three 
years.  This facility treats MSW and waste from an automobile shredding 
plant. It is of the size we are proposing for the Outaouais, and if located in 
North America would be capable of dealing with the waste from 30,000 
households.   
 
Recovered Energy Inc. of the USA is a company that offers to design and 
install plasma gasification plants, and purports to have a financing plan that 
allows for plants up to 3,000 tons per day.   We refer you to 
www.recoveredenergy.com/seeaplant.html  Some comments in this web site 
are particularly useful in providing insight into the current status of plasma 
gasification sites around the world.   
 

• “There are as many as 100 plants around the world that use plasma 
systems to process a variety of materials. Most of these plants are used 
to vitrify incinerator ash. Others are used to process medical waste, 
hazardous waste, PCB's and other difficult types of waste. Others are 
used in the steel industry for melting iron. The industry has tested 
every conceivable type of waste in various pilot plants. The technical 
viability of plasma has been well proven for many years!” 

 
Our research corroborates this statement.  The Recovered Energy web site 
goes on to say: 
 

• “There are only 3 plasma gasification plants in the world that 
have or are operating on municipal solid waste (MSW). These 
plants are located in Japan and were built by Hitachi using the 
Westinghouse Plasma Corporation plasma gasification process. The 
largest plant has a capacity of 300 tpd of MSW. 

 
• Regardless of what anyone else says from any other company, there is 

no other plasma gasification process anywhere in the world currently 
processing MSW other than the plants built by Hitachi.” 

                                                 
1 www.p2pays.org/ref/03/02918.ppt 
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The obvious question is: If Plasma Gasification is the best solution for waste 
treatment, then why are there not more plants processing MSW using 
plasma? If there are more than 100 plants operating on different types of 
waste, why not more on MSW? 
 
The answer is simple.  A plant has a high initial capital cost, and landfill 
tipping fees have been low, so it has been cheaper to simply haul the waste 
to a landfill site and bury it.  There has needed to be a proper consideration 
of the economics to find a way to establish plasma gasification plants for 
municipalities so that the economic implications for the municipalities are not 
much higher than for landfill tipping.   
 
Recovered Energy, Inc. claims to have developed the economics stating that  
the following factors are necessary in order for a plant to be economically 
viable processing MSW:  

1. “The larger the plant the better the economics become. The ideal size 
for a plant, considering factors such as transportation, operating cost, 
supervision cost, maintenance cost, etc. is 3,000-5,000 tons per day of 
MSW (other types of waste will vary).  

2. In order to maximize the production of electricity, the process should 
use a combined cycle gas/steam turbine to produce power.  

3. There has to be some form of subsidy. The subsidy can be in the form 
of higher tipping fees or favorable financing terms.” 

 
REI’s comments about the optimum size of the plant may well be true, if one 
wishes to maintain tipping fees at a very low level – for example, less than 
$30.00 per ton.  However, this size of plant they specify is far larger than 
needed in the Outaouais.   Based on our study of the various companies 
involved in plasma gasification, particularly in Canada, we believe that a 
methodology has been developed by PLASCO that makes it possible for them 
to build plants in the 100 to 300 ton per day sizes that allows tipping fees in 
the $50 range to be sustained over a 20 year period.  This compares 
favorably with recent tipping fees in many landfills.  (For example $68 per 
ton plus a $10 per ton tax in Low and Kazabazua in 2007 to $150 per ton – 
coupled with high transportation costs).  Since we believe the methodology 
offered by PLASCO is viable, and certainly the only viable one by a Canadian 
company, we have chosen to base this proposal on PLASCO technology 
(which will shortly be operating in the Ottawa area), and the methodology 
they propose to implement facilities. 
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A.  Plasma Companies in Quebec 
 
We decided to look at plasma gasification companies operating in Quebec to 
determine if any of them (a) had a technology that had been proven or could 
be proven in the 2008 time frame on a large scale, and (b) had the financial 
capability to supply a plant without significant economic burden to the MRCs.  
The companies we studied are briefly profiled below. 
 
PyroGenesis Inc. 
PyroGenesis is a Montreal based company that develops and commercializes 
technologies, which use the intense energy found in plasma to convert waste 
into energy and useful materials. These systems are designed to treat a 
range of industrial, hazardous, clinical and municipal waste streams on land. 
PyroGenesis has also developed a specialty system designed to treat various 
waste streams on board ships. The company has clients from two of the 
largest marine fleets in the world namely the US Navy and Carnival Cruise 
Lines. 
 
The company manufactures its own d.c. (direct current) plasma arc and a 
second stage burner, called a plasma-fired eductor.  It’s marine based 
systems are marketed under the label Plasma Arc Waste destruction System 
(PAWDS), and it currently has an approximately USD 1.5 million contract 
with the US Navy. That their technology is good is verified by the fact that 
they were selected from 35 competitors for this contract.  The PAWDS 
system can be rapidly installed and sailors operate it unsupervised after 5 
days training.    
 
PyroGenesis is planning expansion in land based systems to treat municipal 
waste.  A 4 ton per day demonstration system has been installed in their 
factory, and they say they can manufacture systems from this size to 200 
tons per day.  Members of the Coalition visited the factory and saw this 
system and glassy material generated from a variety of wastes including 
medical waste. The land based-systems are marketed as Plasma Resource 
Recovery Systems (PRRS), since glassy materials are recovered for 
construction, metals are recovered, and synthetic gases generated which 
may be used to generate electricity.   
 
The company has approximately 20 employees.  It has been offered a grant 
from SDTC to scale its systems, but requires additional financing and project 
partners to take this up.  It is not financed to a level to allow it to build and 
operate a large waste recovery system, so would have to sell the system.  
The company is currently seeking additional financing.  
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Tekna Plasma Systems Inc.   
Tekna Plasma is a business operating under the license of the University of 
Sherbrooke. Its role is to transfer technology from the university 
environment to industry. The company specializes in thermal plasma 
technologies and operates in collaboration with the Centre de recherches en 
technologie des plasmas (CRTP) at the University of Sherbrooke and McGill 
University. Tekna Plasma Systems offers both standard and custom plasma 
systems for a number of applications, including powder densification and 
spheroidization, the production of coatings, ultra-fine powders, chemical and 
ceramic synthesis, and the thermal destruction of wastes. 
 
Tekna offers its clients a modern 2000 m2 process demonstration facility for 
induction plasma powder treatment, powder spheroidization, nanopowder 
synthesis and thermal plasma spraying. Its installations are available to 
evaluate the technological viability of particular applications and also for 
small-scale commercial production runs. 
 
Tekna Plasma Systems Inc. specializes in the manufacturing of powder 
processing, plasma spray systems and diagnostic instruments for plasma 
used in R&D fields. The product line includes three principal groups: r.f. 
(radio frequency) induction plasma systems, d.c. (direct current) plasma 
spray systems and enthalpy probe systems.  
 
The business level is somewhere between $1,000,000 and $5,000,000 per 
year.   
 
Enerkem Technologies Inc.  
This is a Quebec company, which specializes in gasification technology.  We 
have not yet had the opportunity to visit so are not able to comment on the 
degree of its involvement in plasma technology.  It is involved in waste 
treatments, and has completed a project with SDTC assistance. The project 
was the "development of a complete technology platform for the production 
of alcohol biofuels derived from complex wastes, using municipal solid waste 
as the demonstration feedstock". The consortium members were Enviro-
Access Inc, the Quebec Government, SOQUIP Energy Inc, Université de 
Sherbrooke and the City of Sherbrooke. Total project value was just over 
$2million with Sustainable Development Technology funding of $750,000. 
The project was approved in 2002 and has been completed.  Enerkem’s 
syngas treatment systems would certainly find application as the second 
stage in a plasma gasification plant. The company has just signed a contract 
with the City of London (England) for the installation of a plasma gasification 
plant on the Thames. 
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Fabgroups Technologies Inc.,  
Located in Saint-Laurent, Quebec, Fabgroups is another Quebec company 
involved in plasma treatment of waste. They label their technology as 
plasma-assisted sludge oxidation (PASO).  They state that it delivers 
economical reduction of biological sludge volume by a factor of 20, has low 
operating costs, inert resultant ash, offers a significant reduction of 
greenhouse gases and has the ability to generate useful heat from the 
sludge. Their process is intended to provide oxidation of municipal, 
agricultural and industrial sludges. The technology was developed at Hydro-
Quebec’s electrotechnology and electrochemical development center (LTEE), 
patented by Hydro Québec and licensed through Fabgroups Technologies 
Inc., PASO is based on a rotary kiln working at 600 deg. C and at 
atmospheric pressure, equipped with an air plasma torch. Operating 
temperature is between 500 C and 600 C. The plasma arc supports the 
oxidation process by generating ultraviolet radiation and highly chemical 
active radical and ionic compounds, which catalyze the cracking and 
oxidation reactions by different intensities. The calorific value of the organic 
sludge is used as a principal heat source, generating steam). Hydro-Quebec 
lists the following applications of the technology: 
 
Pulp and paper     Primary and secondary sludge 
Municipal Services    Sludge from wastewater treatment plants 
Agribusiness     Sludge containing fats, proteins, glucose 
Other areas related to environment  Stabilization of industrial waste  
      Sludge with high levels of contaminants 
 
Our conclusion is that none of these companies would be able to provide the 
necessary large-scale systems in the 2008 time frame imposed by the 
Quebec government. 
 
B.  Some US Companies 
 
Based on our research, there are certainly a number of US companies and 
international companies that feel they can provide plasma gasification 
systems for MSW treatment.  Since we were looking for a Canadian solution, 
we decided not to list all the companies here. 
 
We have already mentioned one of the companies, Recovered Energy, 
Inc., in the introductory section to this Appendix.  It has no experience in 
building large systems, and believes that to be economical, systems should 
handle upwards of 3,000 tons per day.  In studying their proposed systems 
of this size, it is clear that they would rely on plasma torches from 
Westinghouse Plasma Corporation, which incidentally was involved in all 
three of the largest systems in Japan.   
 
We feel that it is worth commenting further on Westinghouse Plasma 
Corporation.  
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Westinghouse Plasma Corporation has the greatest experience in 
providing plasma gasification systems to treat industrial and municipal 
wastes. As noted they were involved in the largest three systems in Japan 
installed by Hitachi Metals for treating MSW.  They have been involved in 
many international projects using plasma torches dating back to the 1980s. 
 
Westinghouse manufactures plasma torches and offers Plasma Reactors as 
standard products.  As their web site www.westinghouse-plasma.com states: 

“During the last decade, Westinghouse conducted many successful 
experiments, designs and have developed plants involving the gasification 
and/or vitrification of simulated MSW (municipal solid waste), ASR (auto 
shredder residue), Bio-mass and other industrial liquid and solid wastes in a 
plasma reactor. The gasification test material feed could range from low Btu 
MSW (1600 kcal/kg) to high Btu, simulated auto shredder residue (4500 
kcal/kg). 

The Plasma Reactors converts the feed into, primarily carbon monoxide, CO 
and hydrogen, H2. The inorganic components of the feed get converted to 
molten slag which is removed as vitrified by-product.” 

In addition to the plasma reactors, Westinghouse Plasma operates and 
provides the Westinghouse Plasma Systems mobile unit, Pyroplasma, which 
houses in a 40 foot trailer “an advanced plasma system, which changes the 
molecular structure of chemical wastes; for example, changing hazardous 
wastes into non hazardous substances. The Pyroplasma system is unique in 
its ability to achieve the high temperatures required to destroy pumpable 
organic chemical wastes. The system has demonstrated the capability of 
meeting emission standards of regulatory agencies in the United States and 
Canada. Here is a superior alternative to landfill disposal and other treatment 
processes.” 

We recommend that anyone not yet convinced that plasma gasification is a 
viable technology for dealing with hazardous and other wastes, review the 
Westinghouse Plasma Corporation web site.  In particular, they should study 
the listing of some of the major projects in which this company has been 
involved. 

 


