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B162 Modern Challenges in Fire Debris Analysis

Jamie M. Baerncopf, MS*, 355 N Wiget Lane, Walnut Creek, CA 94598; and Katherine D. Hutches, PhD, ATF, 355 N Wiget Lane, 
Walnut Creek, CA 94598

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�FXUUHQW�LVVXHV�IDFHG�E\�¿UH�GHEULV�FKHPLVWV���7KLV�ZLOO�LQFOXGH�LVVXHV�
classifying ignitable liquids, identifying matrix interferences, non-routine analysis, and incendiary devices.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�VHUYLQJ�WR�KHOS�¿UH�GHEULV�FKHPLVWV�LGHQWLI\�LVVXHV�WKH\�PD\�IDFH�
LQ�PRUH�FRPSOH[�FDVHZRUN�

7KHUH�KDV�EHHQ�H[WHQVLYH�OLWHUDWXUH�DGGUHVVLQJ�WKH�FKDOOHQJLQJ�QDWXUH�RI�¿UH�GHEULV�DQDO\VLV���7KLV�SUHVHQWDWLRQ�VHUYHV�DV�D�FRQWLQXDWLRQ�
DQG�H[SDQVLRQ�RI�WKH�OLWHUDWXUH�E\�SURYLGLQJ�VHYHUDO�H[DPSOHV�RI�VXFK�FKDOOHQJHV�HQFRXQWHUHG�GXULQJ�UHVHDUFK�RU�FDVHZRUN���7KH�UDQJH�RI�
FXUUHQW�LVVXHV�IDFHG�E\�¿UH�GHEULV�H[DPLQHUV�LV�YDVW�DQG�H[WHQGV�WR�QHDW�OLTXLGV��GHEULV�RU�PDWUL[�HIIHFWV��DQG�RWKHU�QRQ�URXWLQH�VDPSOHV���
7KRXJK�WKH�PDMRULW\�RI�OLTXLG�VDPSOHV�HQFRXQWHUHG�LQ�WKH�DQDO\VLV�RI�LJQLWDEOH�OLTXLGV�DUH�HDVLO\�LGHQWL¿HG��VRPH�OLTXLGV�DUH�GLI¿FXOW�WR�
FODVVLI\�XVLQJ�WKH�ZLGHO\�UHFRJQL]HG�DQG�DFFHSWHG�$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV�FODVVL¿FDWLRQ�SURWRFRO���7KLV�SUHVHQWDWLRQ�
SURYLGHV�VHYHUDO�H[DPSOHV�RI�VXFK�OLTXLGV���$GGLWLRQDOO\��WKH�SUHVHQWDWLRQ�H[DPLQHV�WKH�YDULDWLRQV�REVHUYHG�LQ�WKH�DONDQH��LQGDQH��DQG�
polynuclear aromatic content among several geographically diverse gasoline samples.  Another issue addressed in this presentation, 

ZKLFK�KDV�EHHQ�GLVFXVVHG�SUHYLRXVO\�LQ�WKH�¿UH�GHEULV�FRPPXQLW\��DUH�WKH�OLPLWDWLRQV�LQ�LGHQWLI\LQJ�VSHFL¿F�SURGXFWV���7KHVH�OLPLWDWLRQV�
is due both to the change in formulation of a product over time as well as different products with nearly identical chemical compositions.  

7KHVH�OLPLWDWLRQV�VKRXOG�EH�FRQVLGHUHG�LQ�FDVHV�ZKHUH�DQ�LQYHVWLJDWRU�UHTXHVWV�WKH�LGHQWL¿FDWLRQ�RI�D�VSHFL¿F�VRXUFH�RI�DQ�LJQLWDEOH�OLTXLG�
beyond the ignitable liquid class.

0DWUL[�HIIHFWV�RI�IXUWKHU�FRQFHUQ�WR�WKH�¿UH�GHEULV�H[DPLQHU�LQFOXGH�LQKHUHQW�SHWUROHXP�SURGXFWV�DQG�PLFURELDO�GHJUDGDWLRQ���7KHVH�
WZR�LVVXHV�KDYH�EHHQ�SUHYLRXVO\�VWXGLHG�LQ�WKH�OLWHUDWXUH��KRZHYHU��WKLV�SUHVHQWDWLRQ�H[SDQGV�RQ�ERWK���,QKHUHQW�SHWUROHXP�SURGXFWV�DUH�
ZLGHVSUHDG�DQG�VKRXOG�EH�ZHOO�XQGHUVWRRG�E\�DOO�¿UH�GHEULV�FKHPLVWV���$V�VXFK��VHYHUDO�H[DPSOHV�DUH�UHYLHZHG�VXFK�DV�LVRSDUDI¿QLF�
products in various plastic products, limonene in tires, and gasoline in shoes. 

,Q�UHFHQW�\HDUV��¿UH�GHEULV�FKHPLVWV�KDYH�EHFRPH�LQFUHDVLQJO\�UHVSRQVLEOH�IRU�DGGLWLRQDO�DQDO\VHV��ZKLFK�PD\�UHTXLUH�DOWHUQDWLYH�
sample preparation techniques and instrumentation.  Among these analyses are alternative fuels such as E85 and biodiesel, vegetable 

RLOV��OXEULFDWLQJ�RLOV��DQG�SHWUROHXP�JUHDVHV���$OWHUQDWLYH�IXHOV�FDQ�W\SLFDOO\�EH�LGHQWL¿HG�XVLQJ�JHQHUDO�¿UH�GHEULV�DQDO\WLFDO�SURFHGXUHV�
DQG�WKHLU�SUHYDOHQFH�LQ�FDVHZRUN�LV�LQFUHDVLQJ���9HJHWDEOH�RLOV�PD\�EH�RI�LQWHUHVW�GXH�WR�WKH�SURSHQVLW\�RI�VRPH�RLOV�WR�VHOI�KHDW�DQG�
potentially cause ignition of surrounding fuel.  Analysis of vegetable oils requires conversion of the fatty acids in the oil to methyl esters 

DQG�DQDO\VLV�E\�D�*DV�&KURPDWRJUDSK�0DVV�6SHFWURPHWHU��*&�06��HTXLSSHG�ZLWK�D�VSHFL¿F�FROXPQ�QRW�FRPPRQO\�XVHG�IRU�LJQLWDEOH�
liquid analysis.  Lubricating oils and petroleum-based greases are an extension of petroleum-based ignitable liquids, but much less 

YRODWLOH���7KHVH�SURGXFWV�PD\�EH�LGHQWL¿HG�XVLQJ�D�VWDQGDUG�*6��EXW�FDQ�EH�IXUWKHU�FKDUDFWHUL]HG��DQG�SRVVLEO\�FRPSDUHG��XVLQJ�D�KLJK�
temperature GS. 

Unconventional ignition methods are often incorporated into improvised incendiary devices and as such are very wide ranging.  

6RPH�H[DPSOHV�WKDW�KDYH�EHHQ�HQFRXQWHUHG�LQFOXGH�ÀDUHV��WKHUPLWH�PL[WXUHV��DQG�LPSURYLVHG�QDSDOP���7KHVH�W\SHV�RI�DQDO\VHV�W\SLFDOO\�
UHTXLUH�DGGLWLRQDO�LQVWUXPHQWDWLRQ�RXWVLGH�RI�WKH�W\SLFDO�*&�06�VXFK�DV�LQIUDUHG�VSHFWURPHWU\��;�UD\�SRZGHU�GLIIUDFWLRQ��DQG�VFDQQLQJ�
HOHFWURQ�PLFURVFRS\���7KLV�SUHVHQWDWLRQ�KRSHV�WR�SURYRNH�GLVFXVVLRQ�RI�WKHVH�YDULRXV�LVVXHV�DV�LW�LV�LPSRUWDQW�WR�NHHS�DQ�RSHQ�GLDORJ�
DPRQJ�FXUUHQW�¿UH�GHEULV�H[DPLQHUV�
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