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» Requirements, field portable plus
= Speed of analysis: < 10 seconds
= Sensitivity: LOD < 1 part per trillion by volume
= Selectivity: samples are complex mixtures of organics
» The Solution
= Miniature mass spectrometer
= lon trap with simple cylindrical electrodes
= Rapid, selective membrane introduction of samples
» Basis for Effort
= Detailed simulations of ion motion in ion traps
= Decade-long study of ion trap performance

= Collaboration between Purdue, Crane, and Griffin, a start-up
company who will manufacture instruments
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Thermal Release Laser or ClI lon trap (CIT)

Preconcentration
of analytes

Multiple Stages of Selectivity
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Griffin Analytical Technologies

Figure 3: a} Calibration curve for methyl salicylate using direct air
sampling onto the membrane. b) Mass spactrum of methyl
from an & ppb gas-phase standard.
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* Flow-Bench with mass flow meters

e RTDsS/Humidity sensors

e Variable membrane heater

« Vacuum chamber with variable pump
e Dual chamber vapor generator

e Automated testing
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Current Design
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e Wavelet transform
— Definition

— Admissible condition

— |nverse transform
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Single scan of methyl salicylate
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Results after trend removal
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 Fully automated PXI| based control system
» Control softwarewritten in LabVIEW
N L eak valve and membrane introduction system
388 « Couple with flow bench and vapor gener ator
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Multiplexed CIT
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* e System integration
 Perfor mance optimization

e IMSMS

e Multiplexed CIT

* Biological Capabilities
* Algorithm Development
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Funding:

Integrated Detection of Hazardous Materials (IDHM)
Program, a Department of Defense project managed
jointly by Center for Sensing Science and Technology,
Purdue University, and Naval Surface Warfare Center,
Crane, Indiana

Dr. Cooks acknowledges the technical support of the Amy Instrumentation
and Dr Robert Santini provided via the I ndiana I nstrumentation I nstitute (111).
Robert Santini, Andy Guymon, Chris Doerge, Mark Carlsen, Mike

Everly, Jim Zimmer man, Alan Ronemus, Robert Fagan, Randy
Rapoale, and Greg Hawkins.
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