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%��� 'HYHORSPHQW� RI� 3DSHU� 0LFURÀXLGLF� 'HYLFHV� IRU� WKH� 'HWHFWLRQ� RI� 2UJDQLF� DQG�
Inorganic Gunshot Residue
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Florida International University, Dept of Chemistry, University Park, Miami, FL 33199

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EHWWHU�XQGHUVWDQG�FXUUHQW�UHVHDUFK�RQ�WKH�GHYHORSPHQW�RI�SDSHU�PLFURÀXLGLF�GHYLFHV�
DV� D� VLPSOH�DQG� LQH[SHQVLYH�DOWHUQDWLYH� WR� H[LVWLQJ�SUHVXPSWLYH� WHVWV� IRU�*XQVKRW�5HVLGXH� �*65��� �0LQLPDO� WUDLQLQJ� LV� UHTXLUHG� WR�
RSHUDWH�WKHVH�GHYLFHV�DQG�WKH\�DUH�LGHDO�IRU�XVH�LQ�WKH�¿HOG�E\�PLOLWDU\�DQG�ODZ�HQIRUFHPHQW�HQWLWLHV���$WWHQGHHV�ZLOO�DOVR�JDLQ�D�EDVLF�
understanding of the analysis of lead-based and lead-free ammunition.

This presentation will impact the forensic science community by providing insight into the possibility of inexpensive, user-friendly, 

presumptive testing devices for GSR.

&RORULPHWULF�WHVWV�LPSOHPHQWHG�RQ�SDSHU�PLFURÀXLGLF�GHYLFHV�SHUPLWV�UHVLGXH�IURP�ERWK�LQRUJDQLF�DQG�RUJDQLF�*65�WR�EH�GHWHFWHG�
LQ�WKH�¿HOG���3DSHU�PLFURÀXLGLF�GHYLFHV�DUH�W\SLFDOO\�SUHSDUHG�IURP�FKURPDWRJUDSKLF�SDSHU�FUHDWLQJ�K\GURSKLOLF�FKDQQHOV�WKURXJK�WKH�
XVH�RI�ZD[�SULQWLQJ�DQG�ODPLQDWLRQ�DW�HOHYDWHG�WHPSHUDWXUHV�� �&DSLOODU\�DFWLRQ�LV� WKHQ�XVHG�WR�PRELOL]H�OLTXLGV�FRQWDLQLQJ�GLVVROYHG�
DQDO\WHV�WKURXJK�WKH�ZD[�LQN�FKDQQHOV�RI�WKH�GHYLFH���&RORULPHWULF�UHDJHQWV�DUH�SODFHG�DW�WKH�WHUPLQDO�HQG�RI�HDFK�FKDQQHO�IRU�GHWHFWLRQ�
of the individual analytes.  These devices were initially designed for application in medicinal and disease testing in remote areas where 

WKH�ODFN�RI�UHIULJHUDWLRQ�OLPLWV�WKH�DELOLW\�WR�VWRUH�H[SHQVLYH�UHDJHQWV���%HFDXVH�UHDJHQWV�DUH�GULHG�RQ�WKH�GHYLFH�SULRU�WR�XVH��VKHOI�OLYHV�
DUH�LQFUHDVHG�ZKHQ�FRPSDUHG�WR�OLTXLG�UHDJHQWV���9DULRXV�IRUHQVLF�DSSOLFDWLRQV�RI�WKLV�WHFKQRORJ\�KDYH�EHHQ�H[SORUHG���,Q�WKLV�SURMHFW��D�
SDSHU�PLFURÀXLGLF�FKLS�KDV�EHHQ�GHYHORSHG�WKDW�LQYROYHV�SUHVXPSWLYH��FRORULPHWULF�WHVWV�IRU�PXOWLSOH�GLIIHUHQW�FRPSRXQGV�FRQWDLQHG�LQ�
*65V���&RORULPHWULF�WHVWV�KDYH�EHHQ�GHVLJQHG�IRU�D�YDULHW\�RI�FRPSRQHQWV�LQ�*65���7KHVH�WHVWV�ZHUH�¿UVW�SUHSDUHG�LQ�VROXWLRQ�DQG�WKHQ�
RSWLPL]HG�IRU�XVH�RQ�SDSHU��

*65�FRQVLVWV�RI�RUJDQLF�DQG�LQRUJDQLF�FRPSRQHQWV�WKDW�DUH�OHIW�EHKLQG�IROORZLQJ�WKH�GLVFKDUJH�RI�D�¿UHDUP���5HVXOWV�DUH�W\SLFDOO\�
GHWHFWHG�E\�DWRPLF�VSHFWURVFRS\��PDVV�VSHFWURPHWU\��RU�6FDQQLQJ�(OHFWURQ�0LFURVFRS\�ZLWK�(QHUJ\�'LVSHUVLYH�;�UD\�6SHFWURVFRS\�
�6(0�(';��LQ�WKH�ODERUDWRU\���3DSHU�PLFURÀXLGLF�GHYLFHV�KDYH�WKXV�EHHQ�GHYHORSHG�IRU�OHDG��EDULXP��DQWLPRQ\��PDQJDQHVH��DQG�]LQF���
/HDG�LV�GHWHFWHG�YLD�SRWDVVLXP�LRGLGH�DV�ZHOO�DV�WKURXJK�WKH�XVH�RI�D�EXIIHUHG�PL[WXUH�RI�VRGLXP�UKRGL]RQDWH��ZKLFK�\LHOGV�D�\HOORZ�
FRORU�DQG�D�SLQN�FRORU��UHVSHFWLYHO\��XSRQ�UHDFWLRQ���%DULXP�LV�DOVR�GHWHFWHG�YLD�WKH�VRGLXP�UKRGL]RQDWH�PL[WXUH��\LHOGLQJ�DQ�RUDQJH�FRORU�
XSRQ�UHDFWLRQ���$QWLPRQ\�LV�FRQ¿UPHG�YLD�VRGLXP�VXO¿GH�ZKLFK�\LHOGV�DQ�RUDQJH�EURZQ�FRORU�XSRQ�UHDFWLRQ���0DQJDQHVH�LV�GHWHFWHG�
YLD�SRWDVVLXP�SHULRGDWH�ZKLFK�\LHOGV�D�EURZQ�FRORU�XSRQ�UHDFWLRQ���/DVWO\��]LQF�LV�GHWHFWHG�ZLWK�GLWKL]RQH�ZKLFK�\LHOGV�D�EULJKW�SLQN�
SXUSOH�FRORU�XSRQ�UHDFWLRQ���:RUN�LV�DOVR�XQGHUZD\�RQ�D�VLPLODU�GHYLFH�WR�GHWHFW�RUJDQLF�*65�LQFOXGLQJ�RUJDQLF�QLWUDWHV��QLWUDWH�HVWHUV��
and diphenylamine. 

7KLV�GHYLFH��ZKHQ�RSWLPL]HG�IRU�UHSURGXFLELOLW\��VWDELOLW\��DQG�VHQVLWLYLW\��VKRXOG�SURYH�XVHIXO�LQ�WKH�DQDO\VLV�RI�*65��DV�WKH�FKLS�LV�
not much larger than a postage stamp and minimal time is needed to produce results.  The ultimate goal of the project is to design and 

WHVW�D�VHW�RI�WKHVH�GHYLFHV�IRU�WKH�SUHVXPSWLYH�GHWHFWLRQ�RI�OHDG�EDVHG�DQG�OHDG�IUHH�*65�LQ�WKH�¿HOG�

*XQVKRW�5HVLGXH��3DSHU�0LFURÀXLGLFV��6PRNHOHVV�3RZGHU


