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B163 The Effects of Burning and Mold Growth on the Analysis of Fire Logs

Kelsey R. Winters, BS*, 1135 Colonel Joshua Court, Westminster, MD 21157; and Michelle Evans, MSFS, Bureau of ATF, 6000 
Ammendale Road, Beltsville, MD 20705-1250

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EHWWHU�XQGHUVWDQG�WKH�GLIIHUHQW�IXHO�W\SHV�LQ�¿UH�ORJV�DQG�WKH�HIIHFWV�EXUQLQJ�DQG�
mold growth will have on extraction, analysis, and comparison.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�UDLVLQJ�DZDUHQHVV�RI�WKH�FKDQJH�LQ�IXHO�W\SH�RI�PDQ\�¿UH�ORJV�IURP�
SHWUROHXP�EDVHG�ZD[HV�WR�YHJHWDEOH�RLOV���7KLV�FKDQJH�LQ�¿UH�ORJ�FRPSRVLWLRQ�PHDQV�WKDW�GLIIHUHQW�PHWKRGV�PXVW�EH�XVHG�WR�DQDO\]H�¿UH�
ORJ�HYLGHQFH��VSHFL¿FDOO\�WKH�H[WUDFWLRQ�PHWKRG�DQG�LQVWUXPHQW�SDUDPHWHUV���)LUH�GHEULV�DQDO\VWV�ZKR�UHFHLYH�¿UH�ORJ�VDPSOHV�ZLOO�DOVR�
QHHG�WR�WDNH�LQWR�FRQVLGHUDWLRQ�WKH�HIIHFW�¿UH�DQG�PROG�JURZWK�KDYH�RQ�WKH�FRPSRVLWLRQ�RI�WKH�ORJV�

$UWL¿FLDO�¿UH�ORJV�KDYH�EHFRPH�D�SRSXODU�VXEVWLWXWH�IRU�ZRRG�WR�EXUQ�LQ�¿UHSODFHV�GXH�WR�WKH�IDFW�WKDW�WKH\�DUH�UHDGLO\�DYDLODEOH��
HDVLHU�WR�OLJKW��DQG�ZLOO�EXUQ�XQDWWHQGHG�IRU�ORQJHU�SHULRGV�RI�WLPH���7KHVH�¿UH�ORJV�DUH�W\SLFDOO\�PDQXIDFWXUHG�E\�FRPELQLQJ�D�FHOOXORVLF�
PDWHULDO��VXFK�DV�VDZGXVW�RU�ZRRG�SDUWLFOHV��ZLWK�D�FRPEXVWLEOH�ELQGHU���7KH�ELQGHU�RU�IXHO�W\SLFDOO\�KDV�EHHQ�D�SHWUROHXP��SDUDI¿Q��ZD[��
however, in recent years, many manufacturers have switched to using vegetable oils instead of petroleum waxes.  While research has 

EHHQ�SXEOLVKHG�UHJDUGLQJ�YHJHWDEOH�RLOV�DQG�VSRQWDQHRXV�LJQLWLRQ�DV�ZHOO�DV�WKH�DQDO\VLV�RI�¿UH�ORJV�FRQWDLQLQJ�SHWUROHXP�EDVHG�ZD[HV��
QRQH�KDV�\HW�EHHQ�SXEOLVKHG�FRQFHUQLQJ�WKH�DQDO\VLV�RI�YHJHWDEOH�RLOV�LQ�¿UH�ORJV�

9HJHWDEOH�RLOV�DUH�SULPDULO\�FRPSRVHG�RI�WULJO\FHULGHV��ZKLFK�FRQVLVW�RI�WKUHH�IDWW\�DFLGV�DWWDFKHG�WR�D�JO\FHURO�EDFNERQH�� �7KH�
fatty acids in vegetable oils are typically unsaturated straight chains consisting of an even number of carbon atoms.  Fatty acids are not 

ZHOO�UHVROYHG�RQ�D�W\SLFDO�¿UH�GHEULV�QRQ�SRODU�FROXPQ�EXW�FDQ�EH�GHULYDWL]HG�LQWR�PHWK\O�HVWHUV�DQG�DQDO\]HG�RQ�D�SRODU�FROXPQ�IRU�
best separation.

The Bureau of Alcohol, Tobacco, Firearms and Explosives laboratory received evidence from a case in which it was suspected 

WKDW�D�¿UH�ORJ�ZDV�XVHG�WR�LQLWLDWH�D�¿UH���1XPHURXV�VDPSOHV�FRQWDLQHG�YHJHWDEOH�RLO�EDVHG�IXHOV�DQG�H[KLELWHG�PROG�JURZWK���0LFURELDO�
GHJUDGDWLRQ�RI�SHWUROHXP�SURGXFWV�LQ�VRLO�DQG�EXLOGLQJ�PDWHULDOV�KDV�EHHQ�UHSRUWHG���7KLV�GHJUDGDWLRQ�PDNHV�WKH�FODVVL¿FDWLRQ�RI�WKH�
SHWUROHXP�SURGXFWV�QHDUO\�LPSRVVLEOH���$OWKRXJK�WKH�YHJHWDEOH�RLO�EDVHG�IXHO�LQ�WKH�FDVH�VDPSOHV�FRXOG�EH�LGHQWL¿HG��DSSDUHQW�PLFURELDO�
GHJUDGDWLRQ�PDGH�WKH�FRPSDULVRQ�RI�TXHVWLRQHG�DQG�NQRZQ�VDPSOHV�PRUH�GLI¿FXOW��

7KLV�VWXG\�ZDV�GHVLJQHG�WR�GHWHUPLQH�WKH�HIIHFWV�WKDW�ERWK�EXUQLQJ�DQG�PROG�JURZWK�KDYH�RQ�WKH�FRPSRVLWLRQ�RI�WKH�¿UH�ORJ���$�WRWDO�
RI����¿UH�ORJV��YDU\LQJ�LQ�EUDQG�DQG�W\SH��ZHUH�FXW�LQWR�DSSUR[LPDWH�WKLUGV���2QH�WKLUG�ZHUH�DQDO\]HG�LQWDFW�DQG�VHUYHG�DV�WKH�FOHDQ��
XQEXUQHG�VDPSOH���2QH�WKLUG�ZHUH�EXUQHG�XQWLO�FKDUUHG��H[WLQJXLVKHG�E\�VPRWKHULQJ�WKH�ÀDPH��DQG�VXEVHTXHQWO\�DQDO\]HG���7KH�¿QDO�
third were burned until charred, extinguished with water, and stored in metal cans outdoors for a month in order to allow mold growth 

before analysis.

7KH�¿UH�ORJV�ZHUH�H[WUDFWHG�LQ�SHQWDQH�DQG�WKH�H[WUDFWV�ZHUH�DQDO\]HG�E\�+LJK�7HPSHUDWXUH�*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\�
�+7*&�06��WR�LGHQWLI\�DQ\�SHWUROHXP�EDVHG�ZD[HV�SUHVHQW�� �7KH�VDPH�SHQWDQH�H[WUDFW�ZDV�WKHQ�GHULYDWL]HG�XVLQJ�D�EDVH�FDWDO\]HG�
UHDFWLRQ�WR�IRUP�)DWW\�$FLG�0HWK\O�(VWHUV��)$0(V��DQG�UXQ�RQ�D�*&�06�ZLWK�D�FROXPQ�VSHFL¿F�IRU�)$0(V�LQ�RUGHU� WR�GHWHUPLQH�
ZKHWKHU�WKH�IXHO�FRQWDLQHG�YHJHWDEOH�RLOV���*&�06�GDWD�RI�WKH�LQWDFW�¿UH�ORJV�LQGLFDWHG�WKDW�D�PDMRULW\�FRQWDLQHG�SHWUROHXP�EDVHG�ZD[HV�
DQG�YHJHWDEOH�RLOV��WKXV�UHTXLULQJ�WKH�XVH�RI�ERWK�LQVWUXPHQWV���&KURPDWRJUDSKLF�GLIIHUHQFHV�LQ�WKH�SHWUROHXP�DQG�)$0(�FRPSRVLWLRQV�
RI�WKH�LQWDFW��EXUQHG��DQG�EXUQHG�PROGHG�VDPSOHV�ZHUH�GRFXPHQWHG�WKURXJK�YLVXDO�FRPSDULVRQV�DQG�SHDN�DUHD�UDWLRV���:KLOH�SHWUROHXP�
ZD[HV�DSSHDUHG�XQDIIHFWHG�E\�¿UH�DQG�PROG��YHJHWDEOH�RLOV�VKRZHG�VLJQL¿FDQW�FKDQJHV�LQ�FRPSRVLWLRQ�

Fire Logs, GC/MS, Vegetable Oils


