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Technical Approach

A gas detection platform was developed General Fabrication Process Testing and Sensor Characterization

fo_r eXplOSlve precurso_rs us!ng nickel Nickel based microheaters were prepared on The catalytic activity of the microheaters over a wide range of ¢
ml_CrO'heaterS coated with various metal Al,O; substrates, using standard photo- temperatures was determined by measuring the difference in
oxide CatalyStS Novel CatalyStS WEre lithography techniques to form a large array of electrical power required to heat the microheater to various
deVElOped for these gas SENnsors usmg gas sensors. The microheaters were annealed in setpoint temperatures; first in ambient air and then in the
combinatorial Chem|3try technlques In nitrogen at 900 C to improve electrical stability, presence of trace amounts of various target gases including H,0,,
conjunction with co-sputtering from prior to being coated with various metal oxide NH,, N,O, Cl, and TATP (Fig 3-6).

multiple oxide targets. Rapid screening catalysts. Combinatorial chemistry techniques The oxidation state and chemistry of the various metal oxide
protocols were facilitated by “printing” (Figure 1) were used to deposit a gradient of catalysts was determined before and after exposure using x-ray 280 380 480 580
large arrays of sensor elements, so that catalyst chemistries on microheater arrays which photoelectron spectroscopy. Figure 2 shows a sample XPS Temperature (°C)

a wide range of catalyst chemistries were later screened for optimal catalytic spectrum for a CuO and Cu,O film produced from oxide and

could be 1nvesti gated for a SpeCIfI C performance. metal targets. Figure 3. Response of a tungsten oxide coated Figure 4. Response of a tin oxide coated
microheater to H,0, (red square) and TATP (blue microheater to H,O, (red square) and TATP (blue

target molecule of interest to DHS. diamond) diamond)
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Binding Energy (eV) a copper oxide/ vanadium oxide alloy catalyst coated microheater prepared from copper oxide

This calorimetry based detection scheme Figure 1. CuO-V,0; catalyst libraries were | | T that was prepared by co-sputtering in an oxygen target and tested in H.0..
has improved Iong term stability relative deposited onto microheater arrays using co- Figure 2. XPS spectra, showing shifts in binding energy plasma from vanadium and copper metal targets

to other sensors. The effects of oxygen sputtering in an oxygen plasma observed for Cu,0 and CuO catalysts. ancl festedin Fos
partial pressure and humidity on the
metal oxide catalyst are also minimized.
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