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Abstract:

A novel explosives transfer technique based on Thermal Inkjet (TIJ) Technology was used to deposit nanograms of explosives on different surfaces in an organized and selectable manner. Aliquots of TNT solution were deposited on stainless steel film.  A thin coating of TNT can be produced by controlling the concentration of TNT, the number of drops dispensed and the distribution of drops over the surface. Standard solutions of 1000 ppm of PETN and TNT were used for the experiments. Physical parameters of solutions such as: surface tension and viscosity were modified to optimize the analyte transfer process. The amount of explosive deposited was calculated using the density of the solution, concentration of explosive, and the drop mass. The drop mass was measured using a drop weight tester. The spatial distribution and the number of drops deposited were precisely controlled in order to determine and analyzed by FTIR and Raman. Fiber Optic Coupled Grazing Angle Probe Fourier Transform Infrared (FOC-GAP-FTIR) spectroscopy made possible the development of a new method for explosives detection on surfaces.  A home built Bruker Optics-Remspec Corp. portable Fiber Coupled Head FTIR was used for the experiments. The spectra were recorded at 4 cm-1 resolution and 50 scans. The results of the experiments gave intense absorption bands in the fingerprint region of the infrared spectra that were used for the quantification. Chemometrics was applied to enhance the quantitative analysis. The technique for depositing samples in a controlled fashion has wide applications in standards developments for explosive detection technologies.
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