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CONTACTS Description

Gary ). Stiegel Gasification technologies can provide a stable, affordable energy supply for the

Gasification Technology Manager nation, while also providing high efficiencies and near zero pollutants. With coal

National Energy Technology expected to remain a major fuel source and the feedstock for gasification-based
Laboratory power systems, the issue for the power generation industry is how this will square
626 Cochrans Mill Road with tougher carbon dioxide (CO,) emission controls. ALSTOM is researching

P.O. Box 10940 ways to meet these demands through chemical looping gasification technology.

Pittsburgh, PA 15236

ALSTOM is developing a hybrid gasification process using high temperature
chemical and thermal looping technologies. The process is based on the oxidation,
reduction, carbonation, and calcination of calcium-based compounds to chemically
react with coal, biomass, or opportunity fuels in two chemical loops and one
thermal loop.

412-386-4499
gary.stiegel @netl.doe.gov

Ronald Breault

Project Manager

National Energy Technology An example of the integrated hybrid gasification process is shown in the following

Laboratory diagram. In this chemical looping process, calcium compounds are used to carry
3610 Collins Ferry Road oxygen and heat between the various reaction loops. The first chemical loop uses
P.O. Box 880 calcium sulfide (CaS) and calcium sulfate (CaSO,) reactions to gasify the coal.
Morgantown, WV 26507 With the addition of steam, the syngas is converted to hydrogen (H,) and CO,. The
304-285-4486 CO, is then removed from the gas using another chemical loop based on calcium
ronald.breault@netl.doe.gov oxide (CaO) and calcium carbonate (CaCO,). These compounds are then directed

to another reactor where a “thermal” loop, using a bauxite heat transfer medium,
drives off the CO, for use or sequestration. The overall system produces concentrated
streams of CO, and H, without the need for a costly and energy intensive cryogenic
oxygen production unit.
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Total Project Value
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Primary Project Goal

The primary project goal is to develop and verify the high temperature chemical
and thermal looping process concept at a small-scale pilot facility. The pilot tests
will enable ALSTOM to design, construct, and demonstrate a pre-commercial,
prototype version of this advanced system.
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Advanced Chemical Looping Process

Accomplishments

* ALSTOM has completed CaS/CaSO, testing to demonstrate syngas production
from coal with the CaS/CaSO, loop.

e ALSTOM has completed pyrolysis and water gas shift testing demonstrating the
formation of hydrogen via water gas shift with concurrent capture of CO, by
chemically looping CaO/CaCO.,.

* ALSTOM has completed engineering studies and bench-scale tests on the
chemical looping process and determined that this process has the potential
to meet ultraclean low emissions targets, including CO, capture, at a cost and
efficiency that is about the same as today’s power plants.

* ALSTOM has funded and built the required small-scale pilot facility at its
Power Plant Laboratories in Windsor, Connecticut.

* ALSTOM has completed the Phase III activities under this award. The work
continues under Award #NT0005286.

Benefits

This project will benefit the power industry by developing an efficient, cost effective
integrated hybrid gasification process that will be capable of producing hydrogen for
gas turbines, fuel cells, or other applications, while also producing a concentrated
stream of CO, for use or eventual sequestration.

Based on previously performed engineering and economic studies at ALSTOM,
hybrid gasification chemical looping coal power technology has been shown to
have the potential to capture all CO, emissions, while also exceeding all current
environmental regulations (e.g. NO,, SO,, etc.). These studies also show chemical
looping technology meeting or exceeding current integrated gasification combined
cycle efficiencies and costing less than $800 per kilowatt without CO, capture
and less than $1,000 per kilowatt including CO, capture for the world-wide power
generation market.
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