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Co-Production of Substitute Natural 
Gas / Electricity via Catalytic Coal 
Gasification

Description
The United States has vast reserves of low-cost coal, estimated to be sufficient for 
the next 250 years.  Gasification-based technology, such as Integrated Gasification 
Combined Cycle (IGCC), is the only environmentally friendly technology that 
provides the flexibility to co-produce hydrogen, substitute natural gas (SNG), 
premium hydrocarbon liquids including transportation fuels, and electric power in 
desired combinations from coal and other carbonaceous feedstocks.  Rising costs 
and limited domestic supply of crude oil and natural gas provide a strong incentive 
for the development of coal gasification-based co-production processes.  This project 
addresses the co-production of SNG and electricity from coal via gasification in a 
central station facility. 

 
Research Triangle Institute (RTI) will develop and evaluate a system for producing 
SNG and electricity from lignite or subbituminous coals. In the proposed process, 
coal will initially be preprocessed in a transport pyrolyzer at temperatures between 
1,200 °F and 1,600 °F to convert the coal into a mixture of gas phase carbon species, 
hydrogen, and solid char fines. The char would be utilized to generate electricity, 
and the gaseous effluent from the transport pyrolyzer will be upgraded to a methane- 
(CH

4
)-rich syngas in a catalytic fluidized-bed reactor. An active catalyst material 

loaded on a support will remain fixed in the catalytic reactor while the catalyst 
promotes the conversion of the gas phase carbon species and hydrogen to CH

4
.  

Sulfur species, ammonia (NH
3
), and carbon dioxide (CO

2
) remaining in the syngas 

will be treated in gas clean-up steps to produce a clean, pipeline grade SNG and 
a high-pressure, sequestration-ready CO

2
 by-product stream.  

 
The project will be carried out in a three-phase program. In Phase I, experimental 
bench-scale testing is being conducted to demonstrate the technical and economic 
feasibility of the transport pyrolysis process and the catalytic fluidized-bed process for 
producing a CH

4
-rich syngas. Concepts for processing syngas and char downstream 

of the pyrolysis have been evaluated. In Phase II, bench-scale optimization studies 
will be conducted for the transport pyrolysis process and catalytic fluid-bed gas  
processing. If preceding phases indicate technological and economic merit, the 
project will proceed to Phase III where a field test system will be designed, built and 
tested at an appropriate industrial host site.  
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Primary Project Goal
 
The goal of this project is to develop a sequestration-ready commercial application 
for the co-production of electricity and SNG, where the projected cost of SNG is less  
than the current market price for natureal gas.

Accomplishments 
•	 Demonstrated that char from pyrolysis of lignite and sub-bituminous coal retain 

enough activity for complete combustion at temperatures above 750ºF.

•	 Using an RTI regenerable sorbent, demonstrated stable multi-cycle CO
2
 capture 

can be achieved in a methane-rich syngas.

•	 Screened various fluidized-bed catalysts and promoters and identified several that 
enhance methanation and water-gas shift activity.

•	 Completed design, fabrication and shakedown of a high pressure high 
temperature bench-scale reactor system

	     - Transport reactor 
    - Gas feed system 
    - Dry solids feeder 
    - Effluent gas processing and analysis system

•	 Initiated pyrolysis tests to evaluate carbon conversion and syngas composition as 
a function of operating conditions. 

Benefits
 
The efficient production of SNG from abundant, domestic coal will result in supply 
and price stability to an electric power generation infrastructure that has grown 
highly dependent on natural gas. SNG has the advantages of being a hydrogen carrier, 
easily stored, a fuel source for existing natural gas combined cycle (NGCC) power 
production and easily transported in the existing nation-wide natural gas pipeline 
network.
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COST

Total Estimated Cost
$4,379,121
 
DOE/Non-DOE Share
$3,503363 / $875,758
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