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EXECUTIVE SUMMARY 
of a 

TCG-UC EL500 W2GE Project  
Based on 

„Thermo-Chemical Gasification Technology”  
–  that utilizes  Municipal Solid Waste and/or 

„sewage sludge”, its residuals, and other carboniferous wastes and materials 
- in an environmental-friendly way -, in a closed,  zero-emission Thermo-

Degradation system, 
for generating clean energy. 
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Technical background 
 
The Thermo-Chemical Gasification Technology – TCG - allows high temperature thermo 
chemical gasification without oxygen and air.  
 
It incorporates several new technological developments and design features such as: 

- modular construction and shop fabrication; 
- no requirement for refractory brick; 
- no requirement for separation and injection of oxygen; 
- no sensitivity to moisture content in the feedstock; 
- no requirement for pulverization or slurry injection of feed; 
- flexibility in feedstock alternatives including varying proportions of coal, pet coke, 

biomass, sewer sludge or other organic waste in different proportions; 
- utilization of a unique ionized water treatment system; 
- capability of recycling un-reacted carbons back into the reactor chamber, and a near-

zero air emissions and liquid discharge. 
 
In addition, some of the carbon dioxide generated in the gasification process can be 
captured and recycled as feedstock.  Further the potential exists to readily integrate this 
system into a portable, flexible gas-to-liquids bio-refinery.  There is substantial 
commercial potential in the TCG unit. 

 
During the last years, many novel design aspects have been further developed that culminated 
in a US patent filed on April 11, 2006, application No: 60 / 791,401. 
 
The „TCG-UC System” covers the whole problem area, offering the total solution from the 
grinding machine, via the TCG Unit, to the „SECU” - SynGas-Electricity energy Conversion 
Unit (Gas motors or Turbines,) - to the „LFU” - Liquid Fuel Unit (Fischer-Tropsch or other 
Liquefaction technology) with a specific readily available additional equipment. 
 
A solid carbonaceous material synthesis gas generation plant (gasifier) was built on a test site.  
This commercial scale reference plant was completed in mid-August 2007. Currently 
conducting operational start-up activities at the University of Toledo, Ohio.  The plant is 
designed to utilize carbonaceous feedstock from coal to biomass including wood chips, rice 
straw, ethanol plant DDGS, and municipal and industry waste products (i.e. organic sludge, 
industry waste, petroleum coke) for synthesis gas production.  The plant feed system is 
designed to handle blended feedstock, including coal mixed in any proportion, with the above 
mentioned materials. 
 
From the middle of 2007, on the Denver, Colorado site, with a daily processing load of 
75-200 tons of input material, the TCG installation met and in many cases exceeded the 
expectations suggested by our modeling and calculations.  
 
The verification of these and other results was done by independent organizations. “TSS 
Consultants” (http://www.tssconsultants.com) examined the potential and performance 
parameters of this thermo-chemical technology from a number of different angles. Five 
categories (E1-E5) were created and examined:  
 
1. Economic viability (E1) 
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2. Energy Efficiency (E2) 
3. Environmental Compatibility (E3) 
4. Research, Development, Demonstration and Deployment (RDD&D) Evaluation Stages 

(E4) 
5. Potential Socio-Political Effectiveness (E5) 
 
 
These categories were selected and rated using data from several hundred installations 
worldwide either currently operational or in the planning stages. 
 
After lengthy investigation, the analysts deemed the TCG installation to be 

the most highly rated, and further recommended it to the United States 
Senate as one of the foremost methods available today for reducing the 

importance of fossil fuels in energy generation in a most environmentally-
friendly and safe manner. 

 
TSS Consultants concluded that the 
 
„TC thermo-chemical pyrolysis/steam refining process when conducted in 

absence of oxygen or air is superior to all other existing technologies 
examined.” 

 
 
The US House of Representatives, Science and Technology Committee, Subcommittee on 
Energy and Environment had requested testimony on research and development issues for 
producing liquid fuels from coal on September 5, 2007.  Nationally and internationally 
recognized environmental scientists and researchers such as Mr. Bartis from RAND 
Corporation and Dr. Boardman from Idaho National Laboratory testified on the importance of 
this very issue.   
 
The committee unanimously recommended to the federal government for support research on 
coal gasification and associated synthesis gas cleaning and treatment processes.  These 
programs are near-term, relatively low risk concepts related mostly for power generation and 
hydrogen production.  That said, many of the programs are also applicable to Fischer-Tropsch 
(F-T) technology to liquid fuels.  
 
 

Specific Technology Innovations that are incorporated in the 
TCG-UC system 

 
- Water Vapor (steam) is added into the system after the water has been super-saturated 

with negatively charged oxygen using patented water treatment technology (ionized 
steam reformation) 

- Syngas is cooled by quenching with water which is then treated using patented 
technology to remove all tars and phenols, which are then recycled back into the 
gasifier. (gas clean-up) 

- Partially decomposed particles are recycled through the system to achieve higher 
reaction efficiency. (carbon re-cycle) 
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- System operates at lower temperatures, (below vitrification levels) which requires less 
parasitic load and thus creates higher efficiency (non-slagging gasifier) 

- Combustion flu gas can be captured and recycled, with minimal emissions. 
- Final ash from system is generally not leachable, or can be contained in 

cementaciousbyproducts. (non-hazardous) 
- Elimination of reactor refractory brick. 

 
 
The feedstock 
 
Although any carbon-based or carbonaceous material is suitable for use as an input material, 
the System achieves optimal efficiency when operated with mixed-source input materials. The 
System is capable of operating normally using single-source input material, however in this 
case its efficiency is dependent upon several factors.  
 

ANY CARBONIFEROUS MATERIALS CAN BE USED IN THE TCG 
UNIT 

 
In the projects, listed below we have modeled, - and is based on - a basic operation, using 
Municipal Solid Waste (MSW) and Sewage Sludge (SeSl), considering the existing incentive 
systems related to the MSW handling and sewage water cleaning. 
 
The European Union produces altogether cca 2 billion tons of MSW yearly. This mass of 
MSW contains about 2,4x1010 GJ (6,6666x109 MWh) energy.  
 
This can be transformed to synthesys gas with 4,662x109 MWh energy content. 
 
 
The Output and Environmental protecting 

 Syngas (which is itself a feedstock for any further processes and/or energy generation) 
 slag/ash, dependent upon the ash content of the input materials, which is generated at 

an approximate rate of 2-25 tons per day. It is powdery and gray in color, 
environmentally-inactive, bound and water-insoluble, and is non-polluting. It is easily 
and beneficially integrated into construction, cement-making, or road construction 
applications, among many others depending upon the feedstock material. 

 

 
There are no other liquid or gaseous emissions or environmental 
pollutants whatsoever formed by the TCG Unit and its processes 
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http://www.synergytri.eu/en/tcg_technology-id23.html  
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http://www.synergytri.eu/en/tcg_technology-id22.html  
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http://www.synergytri.eu/en/tcg_technology-id22.html  
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The salability of the produced electricity – manufactured by TCG-UC W2E 

Power Plants - is guaranteed in Europe.  
The Green Energy production is highly supported by the Green Energy 

Sections of the Law of Energy that set priority and the obligatory 
purchasing of the Green Electricity Energy. 

 
 
 
Visit the video in our site: http://www.synergytri.eu/en/tcg_technology-id39.html  
 
 
In case of any inqueries. 
 
Prof. Dr. Robert I. Hargitai 
Email: robert.hargitai@synergytri.eu 
Cellphone: +36 30 396 55 51 
 
 
 


