Gasification

Gasification (with carbon capture) offers the
ability to create green power source

— Gasification is a technology that is used on a variety
of solid fuels, including coal, lignite, high-sulfur fuel .
oil, refinery tars, petroleum coke, and biomass. A co,,
gasifier performs the gasification of these fuels, and prd sulfu
this process creates a synthesis gas stream comprising
primarily hydrogen and carbon monoxide. The ability
to capture and store that emission stream is the key
to long-term environmental protection.
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FutureGen’s Gasifier

The heart of the FutureGen facility will be a gasifier that operates as an integrated gasification combined cycle (IGCC)
system.

FutureGen’s gasifier will convert coal into a synthesis gas composed of hydrogen and carbon monoxide, a mix ideally
suited to creating decarbonized energy. This synthesis gas, once it has undergone gas cleanup, can be used to generate
electricity, thereby replacing the need for natural gas or oil in power production.

Using Gasification in Power Generation

The U.S. Department of Energy developed FutureGen to demonstrate the commercial viability of an IGCC power plant
combined with carbon sequestration. Combining gasification with a cycle-turbine-based electric power plant (IGCC plant)
provides an alternative to the traditional coal-fired power plant.

As a coal gasification and IGCC facility, FutureGen will be able to use cheap, plentiful fuels such coal and lignite, instead
of the more costly natural gas, to produce clean energy.

Gasifiers: Past, Present, and Future

Gasifiers have been in operation around the world for
decades, and in 2004, 385 gasifiers were operating
worldwide. About 49 percent of the gasifiers utilized
coal as a feedstock, and 36 percent utilized petroleum
residuals. Only 19 percent of these gasifiers produced
power in 2004.

The FutureGen Initiative

The $1 billion FutureGen project is intended to create
Several U.S. gasifiers use petroleum coke and petroleum the world’s first near-zero-emissions fossil fuel plant.
residuals as fuel. Although 49 percent of gasifiers | Envisioned as both a power plant and research laboratory,
worldwide utilize coal as fuel, only a few US gasifiers FutureGen will generate electricity, produce hydrogen,
are coal based. Some U.S. power companies are and capture and store carbon dioxide (CO5). The hydrogen
evaluating coal-based IGCC, and two domestic utilities, - :
AEP and Cinergy, have announced intentions to build. can bf:" used to produce power or sold to refineries an.d
Worldwide, China dominates such announcements, with chemical plants. The sequestered CO, can be stored in

25 or more facilities under consideration. geologic formations and/or used for enhanced oil recovery.
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