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B83 Characterization of Solder by Trace Metals Using Atomic Absorption 
Spectroscopy (AAS)

Sean T. Block, BS*, 75 Holland Road, Wantage, NJ 07461; and Lindsey A. Welch, PhD, Cedar Crest College, 100 College Drive, Dept 
of Chemical and Physical Sciences, Allentown, PA 18104

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�������DQ�DYDLODEOH�PHWKRG�IRU�DQDO\]LQJ�VROGHU�XVLQJ�$$6������VRPH�RI�
WKH�LQIRUPDWLRQ�WKDW�PD\�EH�REWDLQHG�IURP�WUDFH�HOHPHQWDO�DQDO\VLV�RI�VROGHU��DQG������SRWHQWLDO�LVVXHV�LQ�XVLQJ�VROGHU�HOHPHQWDO�SUR¿OHV�
for investigative purposes and as prosecutorial evidence.

This presentation will impact the forensic science community by providing insight into the use of solder as a potential investigative 

tool in criminal cases that involve improvised explosive devices and/or handmade electronic circuits and fuses.

7UDFH�HOHPHQWDO�DQDO\VLV�LV�FDSDEOH�RI�FKDUDFWHUL]LQJ�PDWHULDOV�IRXQG�GXULQJ�DQ�LQYHVWLJDWLRQ�DQG�LGHQWLI\LQJ�D�SRWHQWLDO�VRXUFH���
7KLV�LQFOXGHV�SRWHQWLDOO\�OLQNLQJ�WKH�HYLGHQFH�WR�D�NQRZQ�EUDQG��ORW��RU�VDPSOH�RI�D�JLYHQ�SURGXFW���$V�D�FRQVHTXHQFH��WKLV�WHFKQLTXH�
FDQ�SURYLGH�LQYHVWLJDWRUV�ZLWK�YDOXDEOH�NQRZOHGJH�DERXW�HYLGHQFH�SUHVHQW�DW�D�FULPH�VFHQH���6ROGHU�LV�D�UHODWLYHO\�FRPPRQ�DQG�HDV\�
WR�REWDLQ�PDWHULDO�DQG�LV�OLNHO\�WR�EH�XVHG�LQ�WKH�FRQVWUXFWLRQ�RI�LPSURYLVHG�H[SORVLYH�GHYLFHV���5DSLG�DQDO\VLV�RI�VROGHU�IRXQG�RQ�HLWKHU�
exploded shrapnel or undetonated devices may provide investigators with early leads as to the origins of the device and possible primary 

VXVSHFWV�DV�ZHOO�DV�HYLGHQFH�DJDLQVW�WKH�VXVSHFW�LQ�WKH�FDVH�RI�D�WUDFH�SUR¿OH�PDWFK��
7KLV�VWXG\�HPSOR\V�D�PHWKRG�IRU�UDSLGO\�GLJHVWLQJ�DQG�DQDO\]LQJ�VDPSOHV�YLD�$$6���7ZHOYH�GLVWLQFW�EUDQGV�RI�������WLQ�OHDG�VROGHU�

were digested in hydrochloric and nitric acids.  Analysis of sample digestions was targeted at identifying differences in trace element 

FRQFHQWUDWLRQV�EHWZHHQ�VDPSOHV���7R�H[DPLQH�FRQVLVWHQFLHV�ZLWKLQ�EUDQGV��WKUHH�VHSDUDWH�VSRROV�HDFK�RI�VHYHUDO�EUDQGV�ZHUH�DQDO\]HG���
:KLOH�RWKHU�PHWKRGV�IRU�DQDO\]LQJ�VROGHU�XVLQJ�LQGXFWLYHO\�FRXSOHG�SODVPD�VDPSOLQJ�WHFKQLTXHV�KDYH�EHHQ�SURSRVHG��$$6�LV�FXUUHQWO\�
more commonly found in forensic laboratories, which would allow for a more facilitated processing of solder samples.  A rapid response 

and dissemination of information pertinent to identifying suspects is critical in cases involving explosives evidence. 

This study will present measured concentrations for copper, silver, and bismuth in several commercially available solder samples.  

'LVFULPLQDQW�DQDO\VLV�RI�WKHVH�WUDFH�SUR¿OHV�VXJJHVW�WKDW�GLIIHUHQWLDWLRQ�RI�VROGHU�VDPSOHV�E\�DV�OLWWOH�DV�WKUHH�HOHPHQWV�LV�SRVVLEOH�XVLQJ�
$$6�DFFRUGLQJ�WR� WKH�SURSRVHG�PHWKRG�� �6DPSOH�LGHQWL¿FDWLRQ�EDVHG�RQ�WUDFH�HOHPHQW�FRQFHQWUDWLRQV�JHQHUDOO\�KDG�DQ�DFFXUDF\�RI�
!�����KRZHYHU��LGHQWLI\LQJ�WKH�EUDQG�RI�VROGHU�IURP�D�JLYHQ�WUDFH�HOHPHQW�SUR¿OH�LV�PXFK�OHVV�DFFXUDWH���2YHUDOO��WKLV�VWXG\�LQGLFDWHV�
WKDW�$$6�LGHQWL¿FDWLRQ�RI�VROGHU�E\�D�GLUHFW�FRPSDULVRQ�RI�DQ�XQNQRZQ�VDPSOH�WR�DQ�H[HPSODU�PD\�EH�SHUIRUPHG�ZLWK�D�KLJK�OHYHO�RI�
accuracy.
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