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Electrocatalytic Gas Sensor Employing Cermet 
Materials, AI Analysis, and Cont:rol Methods 

Opportunity 

regulatory compliance 

trolling industrial processes and air emissions 

changes or innovative control measures 

Identify and characterize emissions of concern for 

Develop low-cost gas sensors for monitoring and con- 

Demonstrate emissions reduction through process 

Desmption of Work 
Argonne National Laboratory's cermet sensors use cy- 

clic voltammetry techniques with solid electrolyte sen- 
sors to generate unique electrical signatures of gases or 
gas mixtures "on demand" 

Intelligent (neural network) signal-processing algo- 
rithms match these signals to a gas signature library 

Electrocatalytic Sensor Development Program 
Objectives 

Asensor facility will be established inArgonne's Emis- 
sions Control Laboratory 
.Existing prototype employing an  array of 

electrocatalytic sensors and a pattern-recognition neural 
network algorithm will be adapted to industry needs 

Low-cost, solid-state 
sensors will be developed 

Benefits 
Low-maintenance sen- 

sors that will not require 
electrolyte replenishment 
or replacement and that 
can b;! remotely cleaned by 
flash heating 

Reduced power re- 
quirements-arrays use 
only milliwatts of power 

Wide sensing range by 
means of an intelligent 
Pattern recognition :;YS- Elec&ocatalytic Gas Sensor 
tem; sensor can be (actual size) 
"trained" to recognize 
a wide range of gases 

.. . . . 

Current Status 
Durable ceramic-metallic materials are used for sen- 

sor construction 
Sensors are produced by using proven thick-film 

screening/firing methods 
Sensors use cyclic voltammetry to produce an electri- 

cal "signature" for gases and gas mixtures exposed to its 
surface 

Artificial intelligence methods are used for gas identi- 
fication and process control 

Sensors use catalysts that can be developed to detect 
air emissions 

Sensors are a result of an Argonne program that be- 
gan in 1989 and was funded by the U.S. Naval Surface 
Warfare Center 

For More Information, Contact: 
Michael C. Vogt 

Argonne National Laboratory 

Phone: (708) 252-7474 
Energy Systems Division Fa: (708) 252-6407 . .  

Neural Network Signature Recognition Software 9700 South Cass Avenue 
Interface Argonne, Illinois 60439 



DISCLAIMER 

This report was prepared as an account of worlc 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 to any specific commercial product, process, or 
service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute c r  imply its 
endorsement, recommendation, or favoring by the United 
States Government or any agency thereof. This views and 
opinions of authors expressed herein do not necessarily 
state or reflect those of the United States Government or 
any agency thereof. 
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