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Gasification is a demanding process that involves injecting air or oxygen, and a suitable raw fuel (e.qg., coal, petroleum,
petcoke, and biomass) into the gasifier under high temperature and pressure, where numerous chemical reactions occur
that convert the feedstock into synthesis gas (or syngas), a mixture of carbon monoxide and hydrogen, while simultaneously
generating steam from the excess heat generated by the chemical reaction, as shown in the diagram. The raw syngas is
then processed to remove contaminants such as particulates, sulfur, chlorides, etc., that would adversely impact the
performance of downstream process. The clean syngas can then be fed to a gas turbine/steam turbine combined cycle unit
to generate electricity or to various chemical reactors for the synthesis of fuels and chemicals. The process also allows for
the efficient capture of carbon dioxide for the control of greenhouse gas emissions.

Gasification R&D Areas and Major Technology Issues
Advanced Gasification

Fuel Feed _l
Swt.m Coal

+«All ranks 3
of coal
*Solid or
slurry
*Injector
reliability

Gas Separation

Capture, Syngas Separation
Storage (and Water-Gas Shift)

L i E— Fuels,

g Chemicals
— CO.H g
o (T *  Power

Shift Reactor, Converter

Gasifier
+Single train
reliability
*Refractory
materials
durability
*Alternate
designs P,:';’:m

Clean
Syngas
COMH,

Instrumentation
& Control
*Durability
*Accuracy
*On-line
temperature
measurement

Slag Residue

Overall Systems: *Reduce capital, operating & maintenance costs
*Maintain or increase reliability
*Increase integrated process efficiency

Gasification system improvements center on technology advances in the gasifier and associated systems. These advances
are crucial to enhance feedstock flexibility; improve conversion efficiency, economics, and system reliability; and enable
production of hydrogen and concentrated carbon dioxide, in order to meet the goals.



The Gasification Program is part of the Advanced Power Systems Program which also includes the Gas Turbines Program.
The strategic objective of the Advanced Power Systems program is to create public-private partnerships to provide
technology to ensure continued electricity production from the extensive U.S. fossil fuel resource, including control
technologies to permit reasonable-cost compliance with emerging regulations. The near-term and long-term goals are:

y 2010, complete R&D for advanced gasification combined-cycle technology that can produce electricity from coal at 45 to
0 percent electrical efficiency (HHV) at a capital cost of $1,000/kWe or less for a coal-based plant.

y 2012, complete R&D to integrate this technology with CO2 separation, capture, and sequestration into a “zero” emission
onfiguration(s) that can provide electricity with less than a 10 percent increase in cost.
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Many improvements are needed to overcome barriers to gasification system acceptance such as high capital and operating
costs relative to competing technologies, questionable single train reliability resulting in added downtime and expense from
using redundant components, and inability of current commercial gasifiers to economically process multiple feedstocks.
Overcoming these and other technical and economic barriers requires close cooperation among government, industry,
academia, and other program stakeholders.

Click here for Gasification related Publications, Presentations and Reports.

The Gasification Technologies R&D program is subdivided into four areas, shown below.

Advanced Gasification

Gas Cleaning & Conditioning

Gas Separation

Systems Analyses/Product Integration

Source: DOE/NETL website, November 2009.


http://www.netl.doe.gov/technologies/coalpower/gasification/pubs/reports.html
http://www.netl.doe.gov/technologies/coalpower/gasification/adv-gas/index.html
http://www.netl.doe.gov/technologies/coalpower/gasification/gas-clean/index.html
http://www.netl.doe.gov/technologies/coalpower/gasification/gas-sep/index.html
http://www.netl.doe.gov/technologies/coalpower/gasification/sys-analysis/index.html

