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1. Can you tell us something about Alter NRG and it's waste-to-energy technology? 
 
Alter NRG and its sister company and technology provider - Westinghouse Plasma Corporation (“WPC”), bring 
30+ years of plasma technology development and 13+ years of commercial operating experience in processing 
municipal solid waste.  Alter NRG and WPC are wholly owned by Sunshine Kaidi New Energy – a $5 billion USD 
Chinese environmental energy company focused on waste treatment and in technologies that create an overall 
reduction in greenhouse-gas gas emissions.  In China, Sunshine Kaidi currently operates over 37 waste to 
energy facilities (utilizing biomass). Through its integrated companies, Sunshine Kaidi acts as an EPC as well as 
takes responsibility as the owner and operator of a facility.  In return for its substantial investment in projects, 
Sunshine Kaidi will look to its client for land, all necessary environmental and construction permits, long term off-
take agreements and long term waste contracts.  The company also has permits for an additional 170+ plants to 
be built over the next 5 to 7 year period (the company received approval for 266 biomass to power plants in 
2008).  The current plants have a total installed capacity of 1410 MW. 
 
A plasma gasifier is an oxygen starved vessel that is operated at very high temperatures achievable with plas-
ma.  Because the environment inside the vessel is deprived of oxygen, feedstock that is processed in the gasifi-
er is not combusted.  Rather, the heat breaks the feedstock down into elements like hydrogen and simple com-
pounds like carbon monoxide and water.  The gas that is created is call synthesis gas or “syngas”. 
 
Most feedstocks, including municipal solid waste, contain both organic and inorganic components.  The organic 
components are converted into syngas.  The inorganic components, like glass, metal and concrete, are melted 
inside the reactor and flow out of the bottom as a non-toxic vitrified molten slag which can be used safely as ag-
gregate.   
 
 

 
Alter NRG Plasma Gasifier 

 
The heat from the plasma torch systems and the relatively long residence time in the gasifier ensures complete 
destruction of the feedstock and allows for the processing of high moisture feedstock or feedstock containing 
high levels of inert materials like glass and metals. 
 
The syngas created in the gasifier, which contains dust (particulates) and other undesirable elements like mercu-
ry, undergoes a clean-up process to make it suitable for conversion into other forms of energy including power, 
heat and liquid fuels.  The syngas clean-up process is tailored to meet the requirements for each project.  But in 
most cases, especially where MSW is the feedstock, the syngas clean-up will include particulate removal, sul-
phur removal and mercury/heavy metals removal. 



 
Plasma gasification differs from non-plasma gasification in one key area – temperature. Non plasma gasifiers 
typically operate between 800 and 900 °C. The temperatures inside Alter plasma gasifier reach over 3000 °C. 
The syngas exits the gasifier at 950 °C. The slag flows out of the gasifier at 1650 °C. The higher temperatures 
inside our plasma gasifier result in the complete destruction of tars, something that is not achievable with non-
plasma technologies. It is very difficult to remove tars downstream of the gasifier and therefore the utility of the 
syngas produced by non-plasma gasifiers is very limited.  Additionally, the high temperatures achievable by 
plasma gasification are necessary for the complete conversion of organic compounds to CO, CO2, and H2.  Di-
oxins can be formed through incomplete combustion of organic compounds typically found in low temperature 
incineration.  Dioxins can be destroyed due to the high temperatures during the plasma gasification process.  
With the use of the Alter technology, hot syngas is rapidly quenched with water without further combustion, down 
to a temperature of 80°C. The rapid water quench/cooling does not allow adequate time for dioxins to reform.  
Prior to further downstream conversion, aromatic compounds that contain oxygen and chlorine, which are the 
necessary precursors for dioxin re-formation, are eliminated from the syngas.  Syngas can be burned immediate-
ly but, to the best of our knowledge, non-plasma waste derived syngas has not been conditioned for use at large 
scale for use in gas turbines, reciprocating engines or for conversion into liquid fuels.  Please see Section 9 for 
more details on the benefits of plasma gasification. 
 

 
 
Non-Plasma Gasification vs. Alter NRG Plasma Gasification 

 
In summary, the Alter plasma gasification solution enables the conversion of difficult feedstocks like municipal 
solid waste into a clean syngas that is suitable for use in sophisticated equipment like high efficiency gas tur-
bines or next generation liquid fuels technologies.   Going forward and in the not too distant future, plasma gasi-
fication syngas will power fuel cells and create renewable hydrogen.   
 
2. Is it possible to achieve Zero Waste society and what are the needed steps? 
 
The world is facing a growing population, increased urbanization and – as a result – a growing waste disposal 
challenge.  Globally over 1.3 billion tons of waste will be generated by households.  Additionally, construction 
waste, industrial waste, hazardous waste, tires and electronic waste amplify the disposal problems and the 
complexity.  Traditionally, land-fills have been the accepted path for disposal.  Economically efficient in theory, 
land-fills have created environmental issues for a majority of municipalities.  As unknown and unplanned waste 
streams however find their way into land-fills, negative impacts occur to ground water tables in the adjacent 
areas. The growing potential problem of disposing of waste via land-fill (and its consequential environmental 
impact) will quickly eclipse initial disposal savings.  As this problem will not be solved “overnight” it is necessary 
to formulate a substantive, comprehensive long-term solution that will provide a legacy solution for multiple 
generations.  It is with this in mind, that Alter NRG approaches comprehensive reduction solutions of these 
global, growing waste issues.   
 
 
The Opportunity 
 
It is our view that with 13+ years of commercial operation and an almost $2 billion investment in the technology 



and projects that the Alter NRG plasma gasification technology offers a disruptive solution to current practice.  
Through plasma gasification, we can restructure the waste hierarchy and make a substantive, generational 
change.  As the waste streams generated have energy value, a successful conversion of these waste streams 
into usable energy products will do the following things: 
 

1. Reduce land-fill needs and subsequent environmental contamination issues 
2. Create low cost, stable and predictable energy supplies as an alternative to fossil fuels 
3. Lower green-house gas emissions from landfill and other fossil-fuel fuel sources 
4. Support a circular economy that focuses on reduction of waste, resource recovery, reuse and recycling. 

 
Our Plan 
 
As plasma gasification is an overall reduction technology, the bulk of the inorganic material and ash content will 
present itself as a re-usable slag material.  Metals will be recovered from the slag during the cooling process, 
and therefore the residual waste requiring disposal is minimal.  As residual waste will consist mostly of waste 
from the syngas cleanup systems it is anticipated that an overall diversion of approximately 98% of the total 
inputted waste streams will be achieved.  In other words for every 2000 tons per day of waste that would have 
been land-filled only 40 tons (about 2%-4%) will requiring land-fill post the plasma gasification process.  In 
comparison, about 20% to 30% of the waste processed in an incinerator must be sent to landfill. 
 
Further we believe that when used in conjunction with robust recycling and sorting along with other technologies 
(e.g. anaerobic digesters) that zero land-fill initiatives are possible.   
 
 
3. How do you think we can change people's thinking and make them more responsible and 
considerate about waste -  to realize it should be treated as a resource? 
 
Education.  It starts (and continues) with communication around the volumes generated and environmental 
impacts of landfills.  The numbers are daunting and only continue to grow with rising populations and emerging 
economies.  With over 1.3 billion tons generated annually the energy equivalent for example in barrels of fuel 
(that could be converted from MSW) is over 3 million barrels per day.  Obviously we will have a difficult time 
processing 100% of the global MSW any time soon but the energy value of what is being buried is significant.  
Moreover this does not include the more problematic waste streams – medical waste, industrial waste, 
hazardous waste, tires, e-waste and even agricultural waste.  These waste streams represent not only significant 
environmental risk but – on a positive note – represent significant energy value.  We are dealing with very 
complex, large scale global economic and environmental issues when talking about WTE.  Unfortunately there 
are no “perfect” solutions.  However, we have a number of very good options that will allow us to make an 
impact, reverse some of the negative environmental impacts and to create new forms of energy that are not 
reliant on fossil fuels. 
 
4. Do you have any easy and smart tips for individuals on how to effectively dispose solid waste? 
 
In terms of disposal it all starts around the collection process.  Simple steps include: 

• Basic recycling to separate metals, plastics, paper etc. 
• Separation of food wastes 
• Technology driven solutions (thermal treatment, biological treatment/composting) 
• Zero land-fill focus – although tough to attain it ultimately must be the goal 


