[image: image1.png]o ARLYTICR
2008 &

January 22-23, 2008
David Intercontinental Hotel,





[image: image2.png]!






EXPLOSIVE DETECTION USING MEMS BASED MICROCALORIMETRY

Asaf Zuck1, 2
1Israel Institute for Biological Research, Ness Zionna, Israel

2Rafael, Haifa, Israel
E-mail: zuck@iibr.gov.il
Differential scanning microcalorimetry at high heating rates of ~300 °C/s was performed on 30-100 micrometer size explosive particles using two MEMS based thermal conductivity gauges in air and under N2. The gauges consist of a thin-film Si3Nx membrane with a centrally located Al thin-film heater which is surrounded by six thin-film Si/Al junctions, creating a temperature sensitive thermopile (~1.3 mV/ degree C) with an effective sensitive area of ca. micrometers. Heating was carried out by applying a linear voltage ramp during 1.6 seconds. The measurements were performed in a specially designed exposure chamber having a transparent glass lid that enabled optical observation of the thermal process. 

Besides explosives (TNT, RDX, Picric acid, Urea nitrate, and TATP) we have studied non-explosive materials, organic and inorganic, in order to see whether the explosives have a unique response. The materials we studied were oxygen poor and rich organic compounds (polyethylene and sugars, respectively), sea sand and iron flakes. 

Clear, well-resolved exotherms were obtained at moderated temperatures (~250 °C) for all types of explosive materials tested by us. In addition, all explosives exhibited a melting endotherm preceding the exotherm. Sea-sand and iron showed no peaks at the heating temperature range. Polyethylene showed an endotherm representing its melting. The sugars showed an endotherm, but also an exotherm when heated to elevated temperatures (>370 °C). The thermogram of each material depends on its properties and is characterized by a unique pattern. This pattern enables the detection and identification of explosive particles using this technology. 
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