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B35 Weathering and Microbial Degradation of Ignitable Liquids

Jessica H. Kindell, BS*, National Center for Forensic Science, 12354 Research Parkway, Ste 225, Orlando, FL 32826; Mary R. 
Williams, MS, PO Box 162367, Orlando, FL 32816-2367; and Michael E. Sigman, PhD, University of Central Florida, National Center 
for Forensic Science, PO Box 162367, Orlando, FL 32816

The goal of this presentation is to help attendees understand the purpose of the updated Ignitable Liquid Reference Collection 

database, pattern recognition of a reference ignitable liquid when weathered and/or degraded, and see an example that ties together 

weathering and microbial degradation of a simple mixture.

This presentation will impact the forensic science community by presenting the updated database in regard to weathering and 

degradation and by demonstrating these mechanisms quantitatively on a simple mixture.

)LUH�GHEULV�HYLGHQFH�LV�LPSRUWDQW�LQ�DUVRQ�LQYHVWLJDWLRQV�LQ�UHJDUG�WR�¿QGLQJ�WKH�RULJLQ�DQG�FDXVH�RI�D�¿UH���0RVW�LJQLWDEOH�OLTXLGV�DUH�
complex mixtures composed of many organic compounds that are exposed to weathering and/or microbial degradation.  With both of 

WKHVH�PHFKDQLVPV�HLWKHU�VLPXOWDQHRXVO\�RU�LQGLYLGXDOO\�DIIHFWLQJ�WKH�LJQLWDEOH�OLTXLG��LW�PD\�EH�GLI¿FXOW�IRU�DQ�DQDO\VW�WR�DVVLJQ�FODVV�DQG�
VXEFODVV�EDVHG�RQ�WKH�FULWHULD�HVWDEOLVKHG�E\�WKH�$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��$670��(�������,Q�WKLV�UHVHDUFK��D�VLPSOH�
PL[WXUH�ZDV�PDGH�IURP����NQRZQ�FRPSRXQGV�ZKLFK�DUH�FRPPRQO\�IRXQG�LQ�GLIIHUHQW�$670�FODVVHV�DQG�ZDV�PDGH�WR�XQGHUJR�ERWK�
weathering and microbial degradation.  Each compound was degraded separately to see if any by-products that formed would coincide 

with compounds that may normally be present in a complex ignitable liquid.  Additionally, a quantitative assessment was performed to 

observe and record the relative rates of degradation of the compounds found in the simple mixture.  The purpose of this research was 

WR�PHDVXUH�WKH�HIIHFWV�RQ�D�VLPSOH�OLTXLG�PL[WXUH�DV�D�UHVXOW�RI�LQWURGXFLQJ�VRLO�FRQWDLQLQJ�EDFWHULD���7KLV�UHVHDUFK�IXUWKHU�TXDQWL¿HV�WKH�
UDWH�RI�FRPSRXQG�GHJUDGDWLRQ�FRPSDUHG�WR�WKH�XVH�RI�FRPSOH[�OLTXLGV�ZKLFK�XWLOL]H�SDWWHUQ�UHFRJQLWLRQ�WKDW�RQO\�LQGLFDWHV�WKH�SUHVHQFH�
or absence of a given compound or compound type.

'DWDEDVHV�DUH�GHVLJQHG�DQG�DYDLODEOH��ERWK�LQ�LQ�KRXVH�ODERUDWRULHV�DQG�QDWLRQDOO\��WR�DLG�LQYHVWLJDWRUV�LQ�FRQQHFWLQJ�¿UH�GHEULV�
HYLGHQFH�WR�D�SRWHQWLDO�VRXUFH�E\�FRPSDULQJ�WKH�WRWDO�LRQ�FKURPDWRJUDPV�DQG�H[WUDFWHG�LRQ�SUR¿OHV���7KH�,JQLWDEOH�/LTXLG�5HIHUHQFH�
&ROOHFWLRQ��,/5&��KDV�EHHQ�H[WHQGHG�WR�LQFOXGH�H[DPSOHV�RI�ZHDWKHUHG�DQG�ELRORJLFDOO\�GHJUDGHG�OLTXLGV�IURP�HDFK�$670�FODVV���7KH�
results of the weathering and biological degradation database will help investigators understand what components of the ignitable liquids 

are being recovered and which components are lost. 

3DVVLYH�KHDGVSDFH�DGVRUSWLRQ�HOXWLRQ�DQG�JDV�FKURPDWRJUDSK\�PDVV�VSHFWURPHWU\�PHWKRGV�ZHUH�XVHG�LQ�DFFRUGDQFH�ZLWK�$670�
E1618.  For weathering, 10 milliliters of an ignitable liquid were evaporated to the percentages 25%, 50%, 75%, 90%, and 95% using 

QLWURJHQ�JDV���7ZHQW\�PLFUROLWHUV�RI�WKH�ZHDWKHUHG�OLTXLG�ZHUH�SODFHG�LQWR�D�YLDO�ZLWK�RQH�PLOOLOLWHU�RI�FDUERQ�GLVXO¿GH�DQG�DQDO\]HG���
)RU�WKH�SXUSRVH�RI�GHJUDGDWLRQ��SRWWLQJ�VRLO�ZDV�VSLNHG�ZLWK�DQ�LJQLWDEOH�OLTXLG�LQ�D�TXDUW�VL]HG�SDLQW�FDQ��ZKLFK�ZDV�WKHQ�VHDOHG�IRU�D�
VSHFL¿HG�SHULRG�RI�WLPH��]HUR��WZR��VHYHQ��RU����GD\V����$Q�DFWLYDWHG�FKDUFRDO�VWULS�ZDV�WKHQ�SODFHG�LQ�WKH�FDQ¶V�KHDGVSDFH�DQG�KHDWHG�LQ�
DQ�RYHQ�DW�DSSUR[LPDWHO\����&�IRU�DSSUR[LPDWHO\�IRXU�KRXUV���2QFH�UHPRYHG�DQG�FRROHG�WR�URRP�WHPSHUDWXUH��WKH�VWULS�ZDV�HOXWHG�XVLQJ�
����PLFUROLWHUV�RI�FDUERQ�GLVXO¿GH�DQG�DQDO\]HG�

The results of the weathered ignitable liquids were compared to the neat chromatograms in regard to what compounds were still 

SUHVHQW�DQG�LI�WKH�$670�FODVVL¿FDWLRQ�ZDV�WKH�VDPH���0LFURELDO�GHJUDGDWLRQ�UHVXOWV�UHYHDOHG�ZKDW�FRPSRXQGV�WKH�EDFWHULD�SUHIHU�DQG�
comparison of the relative rates at which different compounds degrade.  The results have been compiled into the ILRC to assist the 

DQDO\VW�LQ�YLVXDOL]LQJ�WKH�SDWWHUQ�RI�ZHDWKHUHG�DQG�GHJUDGHG�VDPSOHV�EDVHG�RQ�HYDSRUDWLRQ�SHUFHQWDJHV�DQG�WLPH�SHULRG�RI�VRLO�H[SRVXUH���
Results from the microbial degradation of a simple mixture reveal that no by-products were formed when the 14 components were 

WHVWHG�VHSDUDWHO\�IRU�]HUR��VHYHQ��DQG����GD\V���([SHULPHQWDO�LQYHVWLJDWLRQ�RI�WKH�TXDQWLWDWLYH�ORVVHV�RI�WKH�FRPSRQHQWV�RI�D�VLPSOH��EXW�
representative mixture of hydrocarbons through biological degradation is ongoing.  This presentation will provide data representing the 

enhanced utility of the ILRC and quantitative results from the biological degradation of a simple mixture of hydrocarbons.

7KLV�ZRUN�ZDV�VXSSRUWHG�LQ�SDUW�E\�WKH�1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��2I¿FH�RI�-XVWLFH�3URJUDPV��DZDUG������'1�%;�.������7KH�
FRQWHQW�RI�WKLV�SXEOLFDWLRQ�GRHV�QRW�QHFHVVDULO\�UHÀHFW�WKH�SRVLWLRQ�RU�WKH�SROLF\�RI�WKH�JRYHUQPHQW��DQG�QR�RI¿FLDO�HQGRUVHPHQW�VKRXOG�
EH�LQIHUUHG���6XSSRUW�LV�DOVR�DFNQRZOHGJHG�IURP�WKH�8QLYHUVLW\�RI�&HQWUDO�)ORULGD��1DWLRQDO�&HQWHU�RI�)RUHQVLF�6FLHQFH��D�6WDWH�RI�)ORULGD�
Type ll Research Center.
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