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B176 Elemental Analysis of Presumptive Clandestine Laboratory Evidence Using 
Laser-Induced Breakdown Spectroscopy (LIBS)

Annessa L. Burnett, BS*, 1200 W Marshall, Apt 205, Richmond, VA 23220; Douglas DeGaetano, MS, Commonwealth of VA, Dept of 
Forensic Science, 700 N 5th Street, Richmond, VA 23219; and Rebecca Wagner, PhD, Virginia Department of Forensic Science, 700 N 
5th Street, Richmond, VA 23219

7KH�JRDOV�RI�WKLV�SUHVHQWDWLRQ�DUH�WR�LQWURGXFH�WKH�IXQGDPHQWDOV�RI�/,%6��GH¿QH�ZKDW�LV�QHHGHG�IRU�WUDFH�HOHPHQW�LGHQWL¿FDWLRQ��DQG�
explain how it can be incorporated into the elemental analysis of clandestine laboratory evidence. 

This presentation will impact the forensic science community by explaining the advantages of continuing to integrate LIBS in trace 

elemental analyses and explaining the potential use of the LIBS instrument in forensic cases.

Clandestine laboratories have been a rapidly growing problem throughout the United States.  The ease of obtaining the ingredients 

WR�PDQXIDFWXUH�PHWKDPSKHWDPLQH�LV�D�JURZLQJ�FRQFHUQ��WKHUHIRUH��DQDO\WLFDO�PHWKRGV�IRU�WKH�GHWHFWLRQ�RI�WKHVH�LQJUHGLHQWV�DUH�FULWLFDO���
1XPHURXV�HOHPHQWDO�DQDO\VLV�WHFKQLTXHV�FXUUHQWO\�H[LVW�LQ�IRUHQVLF�VFLHQFH��KRZHYHU��/,%6�LV�D�UDSLGO\�H[SDQGLQJ�WHFKQLTXH���/,%6�
uses a low-energy laser pulse in conjunction with lenses to generate a plasma when the laser beam interacts with the sample surface.  A 

spectrum is generated that displays atomic and ionic spectral emission lines unique to the elements present.  This spectrum is essentially a 

³¿QJHUSULQW´�RI�WKH�UHVSHFWLYH�HOHPHQWV�SUHVHQW�LQ�WKH�VDPSOH���7KH�PDLQ�REMHFWLYH�RI�WKLV�UHVHDUFK�ZDV�WR�GHYHORS�DQG�RSWLPL]H�D�PHWKRG�
to identify elements commonly found in clandestine laboratory evidence.  This was accomplished by examining the changes in the data 

FDXVHG�E\�YDU\LQJ�SDUDPHWHUV�RI�WKH�LQVWUXPHQW�LQFOXGLQJ���VSRW�VL]H��QXPEHU�RI�VKRWV��VSHFWURPHWHU�GHOD\��UHSHWLWLRQ�UDWH��ODVHU�LQWHQVLW\��
DFFXPXODWLRQ�RI�GDWD��DQG�JDV�ÀRZ���+HOLXP�DQG�DUJRQ�ZHUH�XVHG�WR�RSWLPL]H�HOHPHQWDO�H[FLWDWLRQ���7KH�HOHPHQWV�LQFOXGHG�LQ�WKLV�VWXG\�
are commonly encountered in the methamphetamine manufacturing process including:  sodium, sulfur, chlorine, red phosphorus, iodine, 

and lithium.  An advantage of LIBS is that it can detect lighter elements, such as lithium, which is not possible with scanning electron 

microscopy-energy dispersive spectrometry.

7KH�VDPSOHV�ZHUH�HYDOXDWHG�GXULQJ�PHWKRG�GHYHORSPHQW�DQG�RSWLPL]HG�IRU�HDFK�LQVWUXPHQWDO�SDUDPHWHU���7KH�GDWD�ZHUH�UHYLHZHG�
IRU�SHDN�VKDSH��SHDN�DEXQGDQFH��DQG�WKH�SUHVHQFH�RI�DWRPLF�DQG�LRQLF�VSHFWUDO�OLQHV���6DPSOH�SUHSDUDWLRQ�WHFKQLTXHV�ZHUH�DOVR�FRPSDUHG�
for each sample including:  embedding in nail polish, using double-sided adhesive tape, and the use of adhesive dots.  Three replicates 

for each sample preparation technique were examined in triplicate to observe homogeneity of the sample preparation technique as well 

as matrix effects.  Once the optimal sample preparation technique was established, a large number of samples for each element were 

DQDO\]HG�LQ�WULSOLFDWH�WR�HYDOXDWH�UHSURGXFLELOLW\�DQG�GHWHUPLQH�D�SRWHQWLDO�WKUHVKROG�IRU�HOHPHQWDO�LGHQWL¿FDWLRQ���7KH�RSWLPL]HG�PHWKRGV�
IRU�HDFK�HOHPHQW�DV�ZHOO�DV�LGHQWL¿FDWLRQ�WKUHVKROG�OHYHOV�ZHUH�DOVR�DSSOLHG�WR�PRFN�FDVH�VDPSOHV��

7KH�QHDW�VDPSOHV�ZHUH�VXFFHVVIXOO\�RSWLPL]HG�IRU�HDFK�LQVWUXPHQWDO�SDUDPHWHU���7KH�LQWHQVLW\�RI�WKH�VSHFWUDO�OLQHV�IRU�VRGLXP��UHG�
phosphorus, and lithium were detected in an ambient atmosphere, while helium was needed to increase the spectral line intensities for 

sulfur, chlorine, and iodine samples.  Some of the elements of interest displayed spectral line overlaps, and in some cases, the adhesive/

sample preparation technique demonstrated interferences.  A minimum of three to four spectral lines were used to determine if an 

element was present.  Overall, LIBS has the potential to be a powerful technique for forensic trace elemental analysis.
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