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Emissions Reduction in Gas Turbines 

Opportunity 
Increasingly stringent emission controls have prompted 
investigation into alternative firing schemes that limit the 
release of carbon monoxide (CO) and nitrogen oxides 
(NO,) from gas-fired turbines. Targets of less than 25 
ppm NO, usually cannot be met without significantly 
increasing CO production. A method is needed for si- 
multaneously decreasing NO, and CO emissions in gas- 
fired turbines, while retaining or increasing system effi- 
ciency. 

Description of Work 
Argonne National Laboratory is examining alternatives 
to straight natural gas firing. Research has shown that 
the addition of certain catalytic agents, such as in hydro- 
gen co-firing, shows promise. When hydrogen co-firing 
is used in tandem with steam injection, a decrease in both 
CO and NO, emissions has been observed. In-process 
hydrogen production and premixing with the natural gas 
fuel are also being explored. 

Results showed that a greater range of NO,/CO emis- 
sion targets could be achieved when hydrogen was added 
to steam injection systems. However, cost estimates in- 
dicate that hydrogen production fromnatural gas through 
conventional steam reforming would be cost prohibitive 
unless steam were readily available. Alternate reform- 
ing technology offering the potential for reducing the 
capital costs associated with hydrogen production is un- 
der investigation. 

Current Status 
The Center for Industrial Technology of Argonne's En- 
ergy Systems Division is pursuing development of a pi- 
lot-scale demonstration of this hydrogen co-fired, steam 
injection system. Negotiations are underway with the 
U.S. Department of Energy and others to construct and 
test a pilot-scale gas-kirbine system with auxiliary hy- 
drogen production capabilities. The targeted start date 
for this work is fiscal year 1995. 

Benefits For More Information, Contact 
The research is aimed at reducing CO and NO, emissions F%%$$l~rl- 

Argonne National Laboratory 
9700 South Cass Avenue 
Argonne, Illinois 60439 

Phone: (708) 252-8071 
while optimizing efficiency. Energy Sys<ems Division Fax: (708) 252-5210 

Design Concept 
Laboratory tests have been conducted in a swirl-stabi- 
lized combustor under thermodynamic and aerodynamic 
conditions representative of those in gas turbines. Diffu- 
sion and premixed flames were tested, and axial profiles 
of temperature and gas composition were measured. Ex- 
haust levels of CO, nitrogen oxide (NO), nitrogen diox- 
ide (N02), oxygen (02), and carbon dioxide (Cod were 
measured. Emissions were monitored as hydrogen was 
added to the natural gas fuel at constant steam/fuel and 
combustor exit temperatures. Additional testing inves- 
tigated the coincident injection of hydrogen and steam 
as required to meet potential emissions targets. 
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DISCLAIMER 

This report was prepared a s  an account of work sponsored 
by an agency of the United States Government. Neither the  
United States Government nor any agency thereof, nor any 
of their employees, make any warranty, express or implied, 
or assumes any legal liability or responsibility for the  
accuracy, completeness, or usefulness of any information, 
apparatus, product, or process disclosed, or represents that  
its use would not infringe privately owned rights. Reference 
herein t o  any specific commercial, product, process, or 
service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its 
endorsement, recommendation, or favoring by the United 
States Government or any agency thereof. The views and 
opinions of authors expressed herein 'do not necessarily 
state or reflect those of t h e  United States Government or 

. any agency thereof. 
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