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Analytical Methods Used to Identify Unknown Substances from a Fire Scene
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Abstract 

The fire-technical expertise in the field of fire detection is a highly sophisticated analysis of all available information related to the fire. By evaluating all the information and knowledge, one of the possible versions of the causes of a fire can be confirmed, and often can explain a course and spread of fire. Except for information from a fire scene, photographic and technical documentation, the facts about substances and materials found in the fire focus and its surroundings in terms of chemical composition and presence of flammable substances must be known. The analytical methods used in the Fire Technical Institute for identifying a substance of an unknown substance from a fire scene, either for a solid, liquid or gaseous mixture, are as follows: Gas chromatography, X-ray fluorescence spectroscopy, Fourier transform infrared (spectroscopy), Raman spectroscopy and Optical emission spectrometry. 

Gas chromatography is able to confirm the presence of small amounts of organic matter trapped in solid samples from fires. Analysis of volatile substances is widely used to demonstrate the presence of traces of combustible liquids used as substances supporting flame (flame accelerants). The presence of gasoline or diesel fuel traces can significantly support the hypothesis of intentional fire.FTIR and Raman spectroscopy can be used to determine the molecular composition of an unknown sample. The methods are especially suitable for the identification of organic and inorganic substances, plastics, paints, building and construction materials. We can use X-ray fluorescence analysis method to determine elemental composition of inorganic materials in solid and liquid state, e.g. in metallic alloys, ash or carbonaceous residues. The analysis of the elements is supplemented by the classical elemental analysis performed on the elemental analyzer to determine the representation of carbon, hydrogen and nitrogen elements. Using Optical emission spectrometry, it is possible to determine the exact composition of an unknown metal alloy found on a fire scene.


Biography
Romana Friedrichová has completed her PhD in Chemistry and Technology of Materials from University of Chemistry and Technology Prague in Czech Republic. Petra Bursíková has completed her PhD in Fire Protection from Technical University of Ostrava in Czech Republic. Both have been working at Fire Technical Institute in research team. The focus is on the using analytical method for the investigation of fire cause. 
Presenting author details 
Full name: Romana Friedrichová, Petra Bursíková
Session name/ number: Forensic Analysis (Mass spectrometry uses in arson investigation) /11-3
Category: Poster 
Email id: romana.friedrichova@tupo.izscr.cz, petra.bursikova@tupo.izscr.cz
Contact number: +420950810125, +420950810115
Paste your Photograph Here 





 Photograph









