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Overview

Results

A prototype instrument was constructed from an OEM-1000 core mass
st
analyzer (1 Detect, Webster, TX) using a Vacuum Thermal Desorber (VTD)
and interchangeable ionization source. System is capable of EI or dopant
assisted photoionization. The VTD thermally heats particulates in matrix
releasing them for measurement by the MS. Proposed detection of common
energetics TNT, PETN, RDX, NG at ng levels from particulate sampling .

Results (Cont.)
Initial EI testing of the instrument was conducted using TNT at a 50 ng
load. The resulting spectrum for TNT in positive ion mode is shown in
Figure 4 with the NIST comparison inset in the graph for comparison.
Integration of the dopant assisted photoionization source and conversion
dynode to enable bipolar ion detection is currently underway. These
enhancements should allow for a much softer ion source capable of
efficiently generating and detecting negatively charged explosive ions. It is
also possible to take advantage of different chemistries through the use of
various dopants.[1, 6] These facts promise improved detection limits and
selectivity over the current prototype.

Introduction
Currently deployed trace explosive detection equipment relies on
atmospheric pressure ion mobility. Ion mobility is more readily adaptable
to bench top and portable instruments, but with the ever expanding threat
library there is a need for improved accuracy and speed. While ion mobility
is a well-characterized and proven technique it sometimes has trouble with
interferences between benign compounds and targets of interest causing
false alarms, increasing the processing time required to safely check people
or packages.[1, 2] The resolving power of mass spectrometry provides
enhanced measurement capability between compounds of interest and
benign substances.
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Conclusions
Figure 1. Photograph of instrument from above.

Figure 2. Photograph of the assembled instrument above.

Mass spectrometry can lower false alarm rates and keep detection
reliable. The cylindrical ion trap mass analyzer is a good tool for this
measurement. The option of two different ionization modes (electron
or photoionization) provides unique versatility that should enable this
instrument to meet current and future market standards for detection
capabilities.

Methods
An OEM-1000 miniature cylindrical ion trap mass spectrometer was modified
for explosive sampling using PTFE swabs collected from surfaces doped via
the dry transfer method.[3, 4] Explosives collected on the swab could then be
desorbed using the VTD. An EI source or dopant assisted photoionization can
be used to ionize the sample. Photoionization is achieved using a UV PID lamp
from Heraeus (PKR-106-6). Ionized sample is lensed into the cylindrical ion
trap operating between 1 x 10-4 - 1 x 10-3 Torr. After trapping and ramp out of
ions, detection occurs via Channel Electron Multiplier. Initial testing was
performed using 2,4,6-Trinitrotoluene (TNT) as a challenge chemical and
ionization was achieved using the integrated EI source.
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