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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EHWWHU�XQGHUVWDQG�WKH�YHUVDWLOLW\�DQG�XWLOLW\�RI�/$�,&3�06�IRU�WKH�FKDUDFWHUL]DWLRQ�
DQG�FRPSDULVRQ�RI�WDSH�HYLGHQFH�DQG�LWV�SHUIRUPDQFH�FRPSDUHG�WR�6(0�('6�

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SURYLGLQJ�DQ�DVVHVVPHQW�DQG�YDOLGDWLRQ�RI�DQ�/$�,&3�06�PHWKRG�
IRU�WKH�IRUHQVLF�DQDO\VLV�RI�HOHFWULFDO�WDSH�HYLGHQFH�FRPPRQO\�IRXQG�LQ�PXUGHUV��NLGQDSSLQJV��DQG�LPSURYLVHG�H[SORVLYHV��WR�PHQWLRQ�
a few.  This technology has demonstrated its utility in other matrices such as glass, paint, soil, document examinations, and chemical 

WDJJDQWV���7KH�YDOLGDWLRQ�RI�WKLV�PHWKRG�IRU�WDSH�DQDO\VLV�ZLOO�QRZ�H[SDQG�WKH�YDULHW\�RI�IRUHQVLF�HYLGHQFH�WKDW�LV�FXUUHQWO\�FKDUDFWHUL]HG�
DQG�DQDO\]HG�E\�/$�,&3�06��SURYLGLQJ�D�PRUH�FRVW�HIIHFWLYH�VROXWLRQ�WKDW�FDQ�EH�XVHG�DFURVV�D�ODUJH�QXPEHU�RI�VXEGLVFLSOLQHV�DQG�
materials, hence facilitating the incorporation of this useful tool into forensic laboratories.

)RUHQVLF�H[DPLQHUV�PDNH�XVH�RI�FKHPLFDO�FKDUDFWHUL]DWLRQV�RI�ERWK�WKH�RUJDQLF�DQG�LQRUJDQLF�FRPSRQHQWV�LQ�WDSHV�WR�VXSSRUW�RWKHU�
examinations including physical properties and even an apparent physical match.  Current protocols used for electrical tape examinations 

PD\�LQFOXGH�WKH�HOHPHQWDO�DQDO\VLV�RI�EDFNLQJV�DQG�DGKHVLYHV�E\�6(0�('6�DQG�RU�PLFUR�;�UD\�ÀXRUHVFHQFH���$OWKRXJK�WKHVH�WHFKQLTXHV�
KDYH�EHHQ�VKRZQ�WR�SURYLGH�YDOXDEOH�HOHPHQWDO�FKDUDFWHUL]DWLRQ�RI�WDSHV��WKH\�KDYH�OLPLWHG�VHOHFWLYLW\�DQG�VHQVLWLYLW\���7KH�FXUUHQW�VWXG\�
HYDOXDWHG�WKH�IRUHQVLF�XWLOLW\�RI�/$�,&3�06�DV�DQ�DOWHUQDWLYH�PHWKRG�IRU�WKH�LQRUJDQLF�FKDUDFWHUL]DWLRQ�RI�WDSH�HYLGHQFH��

7KH�K\SRWKHVLV�RI�WKLV�UHVHDUFK�ZDV�WKDW�WKH�VXSHULRU�VHQVLWLYLW\�DQG�VHOHFWLYLW\�RI�/$�,&3�06�PHWKRGV�FRXOG�SURYLGH�HQKDQFHG�
FKHPLFDO�FKDUDFWHUL]DWLRQ�DQG�LPSURYHG�GLVFULPLQDWLRQ�EHWZHHQ�HOHFWULFDO�WDSHV�RULJLQDWLQJ�IURP�GLIIHUHQW�VRXUFHV���7R�WHVW�WKDW�K\SRWKHVLV��
WKLV�VWXG\�FRPSDUHG�WKH�SHUIRUPDQFH�RI�/$�,&3�06�WR�6(0�('6�GDWD�SUHYLRXVO\�FROOHFWHG�E\�DQRWKHU�JURXS�RQ�D�FROOHFWLRQ�VHW�RI����
EODFN�HOHFWULFDO�WDSHV���7KH�RYHUDOO�GLVFULPLQDWLRQ�IRU�WKH����VDPSOHV�ZDV�IRXQG�WR�EH��������ZKLFK�ZDV�VXSHULRU�WR�WKH�GLVFULPLQDWLRQ�
IRXQG�XVLQJ�6(0�('6�����������0RUHRYHU��/$�,&3�06�GHWHFWHG�D�ODUJHU�QXPEHU�RI�HOHPHQWV�RIIHULQJ�FRPSOHPHQWDU\�LQIRUPDWLRQ�WR�
WKH�FKHPLFDO�FKDUDFWHUL]DWLRQ�REWDLQHG�E\�6(0�('6���$�VHFRQG�K\SRWKHVLV�ZDV�WKDW�WKH�DQDO\WLFDO�SHUIRUPDQFH�SURYLGHG�E\�/$�,&3�
06�ZDV�DSSURSULDWH�IRU�WKH�LQKHUHQW�FKHPLFDO�KHWHURJHQHLW\�DQG�WKH�VXEVHTXHQW�FKDUDFWHUL]DWLRQ�RI�WDSH�HYLGHQFH���)RU�WKLV�SXUSRVH��
studies on the variation of the elemental composition within a roll were conducted for seven rolls.  Each roll was split into six sections 

DQG�HDFK�VHFWLRQ�ZDV�FKDUDFWHUL]HG�LQ�VL[�UHSOLFDWHV�DW�GLIIHUHQW�ORFDWLRQV���5HVXOWV�GHPRQVWUDWHG�WKDW�WKH�DPRXQW�RI�PDWHULDO�UHPRYHG�
GXULQJ�DQDO\VLV�SURYLGHG�D�UHSUHVHQWDWLYH�FKDUDFWHUL]DWLRQ�RI�WKH�HOHPHQWDO�FRPSRVLWLRQ�RI�D�QXPEHU�RI�WDSH�UROOV���,QWHU�UROO�YDULDWLRQV�
ZHUH�IRXQG�WR�H[FHHG�LQWUD�UROO�YDULDWLRQV�LQ�DOO�FDVHV��PDNLQJ�WKLV�WHFKQLTXH�YLDEOH�DV�D�FRPSDULVRQ�WRRO�

$�VHW�RI����GXSOLFDWH�FRQWURO�EOLQG�VDPSOHV��HDFK�RQH�RULJLQDWLQJ�IURP�GLIIHUHQW�ORFDWLRQV�RI�WKH�VDPH�UROO��ZHUH�DQDO\]HG�RQ�GLIIHUHQW�
days and by different analysts to evaluate instrumental variations, inter-day variations, and false exclusion rates.  A set of 100 electrical 

WDSHV�RULJLQDWLQJ�IURP�GLIIHUHQW�VRXUFHV�ZDV�DQDO\]HG�LQ�IRXU�WR�VL[�UHSOLFDWHV�WR�HYDOXDWH�WKH�IDOVH�LQFOXVLRQ�UDWHV�DQG�WKH�GLVFULPLQDWLRQ�
capability of the proposed method.  False exclusion rates lower than 5% and false inclusion rates lower than 6% were observed for the 

VHOHFWHG�FROOHFWLRQ�VHWV��UHVSHFWLYHO\���7KHVH�UHVXOWV�ZHUH�HYDOXDWHG�WR�PDNH�LQIRUPHG�GHFLVLRQV�DERXW�VDPSOLQJ��FKHPLFDO�DQDO\VLV��DQG�
interpretation of the data collected.  A variety of statistical tools were evaluated to determine which one(s) are suitable to the particular 

sensitivity and precision level of the proposed method.

7KLV�ZRUN�ZLOO�DOVR�GHVFULEH�WKH�RSWLPL]DWLRQ�DQG�H[DPLQDWLRQV�SHUIRUPHG�RQ�HOHFWULFDO�WDSHV�XVLQJ�/$�,&3�06�WR�DFKLHYH�LGHDO�
SHQHWUDWLRQ�LQWR�WKH�WDSHV¶�EDFNLQJV�DQG�DGKHVLYHV�ZLWK�PLQLPDO�GHVWUXFWLRQ�WR�WKH�HYLGHQFH�

Electrical Tape, Trace Evidence, Elemental Analysis


