
Larry Baxter, Stephanie Burt
Brigham Young University

Andrew Baxter
Sustainable Energy Solutions

February 25, 2010

ACERC Conference

Provo, UT 



Condensing Heat Exchanger

Compression

Expansion

Flue Gas Dry Gas

Moisture

CO2-rich Stream

SO2, Hg, HCl, etc.

Solid-gas Separator

N2-rich Steam

Gaseous N2-rich Stream

Pressurized Liquid CO2 Stream





0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

0.825 0.875 0.925 0.975

S
p

e
ci

fi
c 

E
n

e
rg

y 
(G

J/
to

n
 C

O
2 

ca
p

tu
re

d
)

CO2 capture efficiency

72% Efficient Compressor

87% Efficient Compressor



 Replaces/reduces SO2 and NOx treatments (additional 25-30 % 
capital and non-fuel operating cost reduction)

 Stores and regenerates energy (minimizes or avoids new 
plant construction)

 Retrofits existing systems with minimal boiler modification 
(possibly reduces new permitting and leverages legacy boiler 
investments)

 Provides inherent low temperature stream (decreases 
turbine outlet temperature for better efficiency and reduces 
cooling water requirements)

 Recovers water in usable form
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Data for all non-CCC systems computed by DOE (2007) using same software.
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 CO2 Separation 40% Cheaper and With Less 
Energy Cost than Alternatives

 Bolt-On Technology

 Major Plant Integration Advantages

 System Compatibility



 Rachel Stevenson, Jacob Larsen, Doug Parker, 
Grant Evans, Shawn Kunzler, David James, Jacob 
Jones, Scott Greenwood, Chris Bence

 Dong Energy, CRE Energy



 Replaces/reduces SO2, Hg, HCl, NO2 and possibly NOx

treatments

 Can store and regenerate energy  efficiently (minimizes 
or avoids new plant construction)

 Retrofits existing systems with minimal boiler 
modification (possibly reduces new permitting and 
leverages legacy boiler investments)

 Provides inherent low temperature stream (decreases 
turbine outlet temperature for better efficiency and 
reduces cooling water requirements)



 Laboratory experiments and demonstrations

 Bench-scale, integrated operation

 Preparing or submitted proposals for skid-scale and 
pilot-scale systems
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Data for typical flue gas composition (13.5% CO2, 3% O2, 100 ppm SO2 and NO, balance N2) 


