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Background
Current aqueous amine and membrane technologies are cost-effective for separation
CONTACTS of CO, from natural gas in liquefaction process and ammonia synthesis process due
Sean Plasynski to the high value of end products. These current technologies, when applied for

CO, capture from coal-fired power plants, result in significant increases in the cost
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of electricity produced. The cost of CO, capture and storage can be reduced if an
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¢ Long term regeneration capacity in power plant flue gas environment.
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required for aqueous amine process.
Timothy Fout
Project Manager
National Energy Technology

Laboratory (a) (b) (©)
3610 Collins Ferry Road
P.O. Box 880 Exhaust gas Stream ~— FeCr alloy
Morgantown, WYV 26507-0880 N,/ O,
304-285-1341 = p—_— - Diameter of
timothy.fout@netl.doe.gov Cooling channel = 10 um
media
Steven Chuang T
Principal Investigator o~ T g 7\
University of Akron %g % Enlargefi l” 74 WY
200 E. Buchtel Common z g é cross section \\ }\ (’
Akron, OH 44325-3906 e= \ ¥
330-972-6993 LA\
schuang@uakron.edu 56 A «'”‘“'7
J ’ T I ((.\‘{)l\\//,!\‘)/\\ I Image
\\V//
Flue gas T
with CO,

CO, capture unit with metal monolithic amine-grafted zeolites




COST

Total Project Value
$1,119,257

DOE/Non-DOE Share
$764,995 / $354,262

ADDRESS
National Energy

Technology Laboratory

1450 Queen Avenue SW
Albany, OR 97321-2198
541-967-5892

2175 University Avenue South
Suite 201

Fairbanks, AK 99709
907-452-2559
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304-285-4764
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412-386-4687
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Tulsa, OK 74103-3519
918-699-2000

CUSTOMER SERVICE
1-800-553-768I

WEBSITE
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This project is investigating a CO, capture system that involves the novel integration
of a metal monolith with amine-grafted zeolites. Key features of this CO, capture
system are the use of metal monoliths coated with a low cost amine-grafted zeolite
which eliminates the use of corrosive liquid amine and decreases the energy required
for sorbent regeneration. The metal monoliths consist of straight channels: one row
of channels coated with amine-grated zeolite; one used for heat transfer media for
either cooling for adsorption or heating for regeneration. The alternative arrangement
of CO, adsorption and cooling media (i.e., water or air) channels will allow effective
removal of adsorption heat.

Primary Project Goal

The primary goal of this project is to develop a highly efficient and low-cost CO,
capture system consisting of metal monoliths with parallel square channels of which
the surface is coated with a nanostructured/hydrophobic zeolite-grafted amine.

Objectives

* Prepare and test the performance of various amine-grafted zeolite sorbents.
Performance testing will evaluate CO, and SO, capacity along with long term
stability.

e Develop an optimized amine-grafted zeolite based upon stability and capture
capacity.

* Design, fabricate, and test a metal monolithic absorber coated with the optimal
sorbent.

* Determine the performance capabilities of final CO, capture system through the
development of an engineering system model and economic analysis of a large
scale system.

Benefits

The low cost of raw materials for the synthesis of zeolite-grafted amine sorbents
combined with the innovative application of metal monoliths as an adsorber
structure may lead to a breakthrough technology for the effective capture of CO,
from flue gas of coal-fired power plants.

Planned Activities

* Prepare, characterize, and determine the CO, capture capacity of at least 15 alkyl
amine-grafted zeolites.

* Prepare, characterize, and determine the long term CO, capture capacity of at
least 12 alkyl amine-grafted zeolites.

* Prepare, characterize, and determine the SO, capture capacity of at least 3 aryl
amine-grafted zeolites.

* Fabricate metal monolith CO, absorber coated with amine-grafted zeolites.
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