
* Presenting Author

Criminalistics Section - 2015

Copyright 2015 by the AAFS. Unless stated otherwise, noncommercial photocopying of editorial published in this periodical is permitted by AAFS. 

Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by AAFS. 

428

B157 Quantitative Mapping of Post-Blast Nitroglycerin Residues on Pipe Bomb 
Fragments Using Total Vaporization-Solid Phase Microextraction-Gas 
Chromatography-Mass Spectrometry (TV-SPME-GC/MS)

Dana Bors, BS*, IUPUI, 402 N Blackford Street, Indianapolis, IN 46202; Darren A. Dixon, IUPUI, 402 N Blackford Street, Indianapolis, 
IN 46202; and John V. Goodpaster, PhD, FIS Program, IUPUI, 402 N Blackford Street, LD 326, Indianapolis, IN 46202

After attending this presentation, attendees will understand the value of quantitating explosive residue on pipe bomb fragments.  
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residue distribution mapping will also be discussed.

This presentation will impact the forensic science community by outlining how quantitating explosive residue using a novel 

technique and diagramming its dispersal can be valuable to both crime scene investigators and laboratory analysts examining pipe bomb 

IUDJPHQWV���%\�NQRZLQJ�WKH�FRQFHQWUDWLRQ�RI�UHVLGXH�FRPSRQHQWV��WKH�HI¿FLHQF\�RI�DQDO\WLFDO�WHFKQLTXHV�FDQ�EH�RSWLPL]HG���7KLV�LQ�WXUQ�
ZLOO�PD[LPL]H�WKURXJKSXW�DQG�HYLGHQFH�WXUQDURXQG�WLPH���,Q�DGGLWLRQ��LI�WKH�GLVSHUVDO�RI�UHVLGXH�LQGLFDWHV�DQ\�WUHQGV��WKLV�LQIRUPDWLRQ�
FDQ�KHLJKWHQ�WKH�XQGHUVWDQGLQJ�RI�WKH�H[SORVLRQ�SURFHVV��VXFK�DV�WKH�SURJUHVVLRQ�RI�GHÀDJUDWLRQ�

$OWKRXJK�UHVLGXH�IURP�WKH�H[SORVLYH�¿OOHU� LQ�D�SLSH�ERPE�LV�URXWLQHO\�IRXQG�RQ�WKH�SRVW�EODVW�FRQWDLQHU�IUDJPHQWV�� WKH�DPRXQW�
RI�WKLV�UHVLGXH�LV�QRW�TXDQWL¿HG���7KH�REYLRXV�UHDVRQ�IRU�WKLV�LV�WKDW�WKH�OHJDO�TXHVWLRQ�DW�KDQG�LV�LGHQWL¿FDWLRQ�RI�WKH�H[SORVLYH��QRW�LWV�
FRQFHQWUDWLRQ��KRZHYHU��WKHUH�LV�YDOXH�WR�XQGHUVWDQGLQJ�WKH�GLVWULEXWLRQ�RI�H[SORVLYH�UHVLGXH�RQ�GHYLFH�FRPSRQHQWV�DQG�GLVVHPLQDWLQJ�
WKDW�NQRZOHGJH�WR�FULPH�VFHQH�SHUVRQQHO�DQG�IRUHQVLF�DQDO\VWV���,Q�SDUWLFXODU��VXFK�³UHVLGXH�PDSSLQJ´�ZRXOG�SURYLGH�JHQHUDO�JXLGDQFH�DV�
WR�ZKDW�IUDJPHQWV�PD\�EH�PRUH�OLNHO\�WR�FRQWDLQ�KLJK�OHYHOV�RI�UHVLGXH���$GGLWLRQDOO\��WKH�GLVWULEXWLRQ�RI�UHVLGXHV�ZRXOG�DOVR�VKHG�OLJKW�
RQ�WKH�SURFHVV�E\�ZKLFK�WKH�H[SORVLYH�¿OOHU�GHÀDJUDWHV��UHVXOWLQJ�LQ�WKH�XOWLPDWH�IDLOXUH�RI�WKH�GHYLFH�FRQWDLQHU���

,Q�WKLV�VWXG\��79�630(�*&�06�ZDV�XVHG�WR�LGHQWLI\�QLWURJO\FHULQ��GLSKHQ\ODPLQH��DQG�HWK\O�FHQWUDOLWH��ZKLFK�DUH�FRPSRQHQWV�IRXQG�
LQ�'RXEOH�%DVH�6PRNHOHVV�3RZGHU��'%63����7UDGLWLRQDO�KHDGVSDFH�630(�LQYROYHV�D�WKUHH�SKDVH�V\VWHP�FRQVLVWLQJ�RI�WKH�VDPSOH��HLWKHU�
LQ�VROLG�RU�OLTXLG�IRUP��WKH�KHDGVSDFH��DQG�WKH�¿EHU��KRZHYHU��E\�FRPSOHWHO\�YDSRUL]LQJ�WKH�VDPSOH��WKH�SDUWLWLRQLQJ�EHWZHHQ�WKH�OLTXLG�
DQG�KHDGVSDFH�LV�HOLPLQDWHG��HOLPLQDWLQJ�PDWUL[�HIIHFWV�DQG�LQFUHDVLQJ�VHQVLWLYLW\���$QRWKHU�EHQH¿W�RI�WKLV�WHFKQLTXH�LV�PLQLPDO�VDPSOH�
SUHSDUDWLRQ�²�DQ\�VROLG�DQG�RU�QRQ�YRODWLOH�FRPSRQHQWV�GR�QRW�HQWHU�WKH�KHDGVSDFH���$GGLWLRQDOO\��VLJQL¿FDQWO\�KLJKHU�YROXPHV�RI�OLTXLG�
H[WUDFWV�FDQ�EH�DQDO\]HG�DV�FRPSDUHG�WR�OLTXLG�LQMHFWLRQ��H�J������/����3ULRU�WR�DQDO\VLV��IUDJPHQWV�ZHUH�H[WUDFWHG�XQGHU�DJLWDWLRQ�XVLQJ�
PHWK\OHQH�FKORULGH�RU�DFHWRQH���([WUDFWV�ZHUH�WKHQ�WUDQVIHUUHG�GLUHFWO\�WR�630(�YLDOV�IRU�DQDO\VLV���630(�SDUDPHWHUV�ZHUH�RSWLPL]HG�
XVLQJ�DQ�H[SHULPHQWDO�GHVLJQ�ZLWK�¿QDO�YDOXHV�RI����PLQXWHV�IRU�H[WUDFWLRQ�WLPH�DQG����&�IRU�H[WUDFWLRQ�WHPSHUDWXUH���7KLV�WHFKQLTXH�
ZDV�DSSOLHG�WR�¿YH�GHYLFHV�FRQVWUXFWHG�IURP�JDOYDQL]HG�VWHHO�SLSHV�DV�ZHOO�DV� WKUHH�3RO\YLQ\O�&KORULGH��39&��SLSHV��DOO�¿OOHG�ZLWK�
'%63���5HVXOWV�LQGLFDWH�WKH�PDMRULW\�RI�QLWURJO\FHULQ�ZDV�ORFDWHG�RQ�WKH�HQGFDSV�IRU�WKH�JDOYDQL]HG�GHYLFHV��ZKLFK�FRUUHODWHV�ZLWK�WKH�
SRUWLRQ�RI�WKH�GHYLFH�WKDW�IDLOV�¿UVW�GXULQJ�DQ�H[SORVLRQ���2Q�DYHUDJH���������PJ�RI�QLWURJO\FHULQ�ZDV�UHFRYHUHG�IURP�WKH�JDOYDQL]HG�
GHYLFHV���$FFRUGLQJ�WR�PDQXIDFWXUHU�LQIRUPDWLRQ��WKH�QLWURJO\FHULQ�FRQWHQW�LQ�WKH�'%63�XVHG�ZDV�EHWZHHQ����DQG�������7KLV�LQGLFDWHV�
WKDW�'%63�LV�TXLWH�HI¿FLHQW��ZLWK�OHVV�WKDQ�������RI�WKH�RULJLQDO�QLWURJO\FHULQ�UHPDLQLQJ�RQ�WKH�FRQWDLQHU�IUDJPHQWV�

SPME, Explosives, Nitroglycerin


