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REeAL-TIME, IN-SITU MONITORING OF COMBUSTION
GAs MIXTURES BY MICROPOROUS SoLID ARRAY
SENSOR

Lynntech, Inc. is developing a novel microporous solid array sensor to
detect gaseous combustion pollutants in a complex gas mixture at
elevated temperatures. The technology is based on zeolite material and
has the capability of sensing in process streams with temperatures in the
range of 350-1000 °C. Array-based sensors are an emerging technology
in which the identification of a species is not only achieved by the specific
response of one sensor but also by the response of multiple sensors,
producing a characteristic “fingerprint” of the species. This technology is
capable of fast, stable, reproducible, selective and sensitive concentration
measurements of mixed gas systems and offers capabilities that can potentially
overcome the limitations associated with existing array-based sensors. The
goal of this Phase | SBIR project is to show the feasibility of the proposed
sensor device in qualitative and quantitative identification of targeted compounds
(CO, SO,, NO,). Other gases of interest include hydrocarbons and carbon
dioxide. Phase Il work will pursue the optimization of the system parameters,
design, and fabrication of the sensor system and the commercialization of
the technology with the industrial partners.

To date, a bench-top
prototype of the sensor
system has been
designed and constructed.
Microporous solid
materials were deposited
onto gold electrodes with
a technique developed
at Lynntech, Inc. The
prototype was tested for
each of four different
microporous material-
coated sensor elements.
CO, SO,, and NO, were

Bench-scale sensor test stand
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successfully detected with those sensor elements at 350°C. Future work will include testing the gas matrix at higher
temperatures and investigating the effect of parameters (coating thickness, analyte concentration, humidity,
etc.) on the sensitivity and selectivity of the sensing mechanism.

Potential applications of the proposed technology are enormous. Air quality and environmental monitoring,
process control, and food processing will immediately benefit from this technology. It will also find many

applications in the medical industry to identify certain skin diseases and infections and remote monitoring of
patients. It can be utilized in military and homeland security applications.
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Gas lines
Power lines

CV: CHECK VALVE

H: HEATER

MD: MULTIMETER DISPLAY

MV: MULTIPORT VALVE

PM: PRESSURE MANOMETER

PT: PRESSURE TRANSDUCER

RV: RELIEF VALVE

TC: TESTING CHAMBER

TT: THERMOCOUPLE TRANSDUCER
VFC: VOLUME FLOW CONTROLLER

Schematic of bench-top test stand
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