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B197 An Analysis of Elemental Content in Various Brands of Cigarette Ash by Atomic 
Absorption Spectroscopy

Kaitlin E. Hafer, BS*, Cedar Crest College, 100 College Drive, Allentown, PA 18104; and Lindsey A. Welch, PhD, Cedar Crest College, 
100 College Drive, Dept of Chemical and Physical Sciences, Allentown, PA 18104

After attending this presentation, attendees will understand the value of elemental analysis of cigarette ash when cigarette butts yield 

QR�'1$�SUR¿OHV���$WWHQGHHV�ZLOO�OHDUQ�WKDW�DWRPLF�DEVRUSWLRQ�VSHFWURVFRS\��D�OHVV�VHQVLWLYH�EXW�OHVV�FRVWO\�LQVWUXPHQW��FDQ�SURYLGH�UHVXOWV�
consistent with those obtained using inductively coupled plasma methods.

This presentation will impact the forensic science community by showing that the analysis of cigarette ash can provide additional 

information for use at a crime scene.

9HU\� OLWWOH� ZRUN� H[LVWV� VWXG\LQJ� WKH� DVK� SURGXFHG� E\� FLJDUHWWHV� WR� EHQH¿W� IRUHQVLF� VFLHQFH�� � 7KLV� VWXG\� TXDQWL¿HG� HOHPHQW�
concentrations in cigarette ash to investigate the ability to distinguish American cigarettes through four comparisons:  inter-brand, 

LQWUD�EUDQG��PHQWKRO�QRQ�PHQWKRO��DQG�SDFN���7R�REWDLQ�FLJDUHWWH�DVK��D�³VPRNLQJ�DSSDUDWXV´�LQFOXGLQJ�D�YDFXXP�SXPS�ZDV�EXLOW�WR�
VLPXODWH�VPRNLQJ�D�FLJDUHWWH���$SSUR[LPDWHO\����PJ�RI�DVK�ZDV�GLJHVWHG�LQ��P/�RI�FRQFHQWUDWHG�+12

3
 followed by the addition of 

�P/�RI�FRQFHQWUDWHG�+&O���7UDFH�PHWDO�JUDGH�VWDQGDUGV�ZHUH�XVHG�WR�JHQHUDWH�FDOLEUDWLRQ�FXUYHV�ZLWK�FRQFHQWUDWLRQ�UDQJHV�LQ�SDUWV�SHU�
PLOOLRQ��SSP��XVLQJ�D�%XFN�6FLHQWL¿F® Accusys 211 Atomic Absorption Spectrophotometer (AAS).  Three elements (potassium (K), 

FDOFLXP��&D���DQG�PDJQHVLXP��0J���ZHUH�FKRVHQ�GXH�WR�SURGXFLQJ�WKH�KLJKHVW�LQWHQVLW\�YDOXHV�ZKHQ�DQDO\]HG�YLD�VFDQQLQJ�HOHFWURQ�
microscopy-energy dispersive spectroscopy.  Zinc (Zn) was also chosen based on elements studied in previous similar studies.  Using 

/LQHDU�'LVFULPLQDQW�$QDO\VLV��/'$��DQG�WKH�IRXU�SUHYLRXVO\�PHQWLRQHG�PHWDOV��FRPSDULVRQV�RI�LQWHU�EUDQG��LQWUD�EUDQG��DQG�PHQWKRO�
non-menthol cigarettes were performed. 

Within the inter-brand study, Parliament®��30���1HZSRUW® (NP), Camel Blu®��&%���DQG�0DUOERUR®�5HG��005��FLJDUHWWHV�ZHUH�
FRPSDUHG���:KHQ�WKH�FRQFHQWUDWLRQV�RI�HDFK�HOHPHQW�ZHUH�SORWWHG�DJDLQVW�RQH�DQRWKHU��0J�FRPSDUHG�WR�&D�SURYLGHG�WKH�PRVW�GLVWLQFW�
FOXVWHULQJ�RI�SRLQWV���,Q�DQ�/'$�SORW��LW�ZDV�IRXQG�WKDW�VHSDUDWLRQ�RFFXUUHG�EHWZHHQ�WKH�FOXVWHUV�RI�30��13��DQG�&%�EUDQGV���7KLV�ZDV�
FRQVLVWHQW�ZLWK�D�SUHYLRXV�VLPLODU�VWXG\�XWLOL]LQJ�LQGXFWLYHO\�FRXSOHG�SODVPD�DWRPLF�HPLVVLRQ�VSHFWURVFRS\�1  Although brand clustering 

ZDV�REVHUYHG��WKH�/'$�PRGHO�JHQHUDWHG�ZDV�QRW�VXI¿FLHQW�IRU�FRPSOHWH�GLVFULPLQDWLRQ��
,Q�WKH�LQWUD�EUDQG�VWXG\��0DUOERUR®�*UHHQ��0*U���0DUOERUR®�*ROG��0*���0DUOERUR®�%OXH��0%���0DUOERUR®�%ODFN��0%.���DQG�

0DUOERUR®�6PRRWK��06��ZHUH�FRPSDUHG���(OHPHQW�SORWV�VKRZHG�WKDW��ZKHQ�FRPSDUHG��&D�DQG�.�GLVSOD\HG�WKH�PRVW�FOXVWHULQJ�DPRQJ�
WKH�FLJDUHWWH�EUDQGV���7KLV�¿QGLQJ�VXSSRUWV�WKH�UHVXOWV�REVHUYHG�LQ�DQRWKHU�VWXG\�FRPSDULQJ�HOHPHQW�FRQFHQWUDWLRQV�LQ�FLJDUHWWH�PDWHULDO�2  
,Q�WKH�/'$�SORW��WKHUH�ZDV�PRUH�RYHUODS�REVHUYHG�EHWZHHQ�EUDQGV�LQ�WKH�LQWUD�EUDQG�VWXG\��ZKLFK�ZDV�H[SHFWHG��KRZHYHU��WKH�/'$�SORW�
indicated that complete discrimination could not be achieved. 

For the menthol/non-menthol comparisons, Ca plotted against K displayed the most separation between the two groups.  In regard 

WR�WKH�SDFN�FRPSDULVRQV��D�QHVWHG�$QDO\VLV�2I�9DULDQFH��$129$��ZDV�SHUIRUPHG�WR�GHWHUPLQH�LI�WKH�YDULDQFH�VHHQ�EHWZHHQ�SDFNV�RI�
WKH�VDPH�EUDQG�DIIHFW�WKH�YDULDQFHV�REVHUYHG�EHWZHHQ�GLIIHUHQW�EUDQGV���$OO�IRXU�HOHPHQWV�SURGXFHG�D�VLJQL¿FDQW�HIIHFW�RQ�SDFN�YDULDQFH��
KRZHYHU��YDULDQFH�EHWZHHQ�SDFNV�RI�EUDQGV�ZDV�QRW�HQRXJK�WR�DIIHFW�WKH�YDULDQFH�EHWZHHQ�EUDQGV���2YHUDOO��0J��&D��DQG�.�SURYLGHG�
WKH�PRVW�LQIRUPDWLRQ�IRU�FRPSDULVRQ�SXUSRVHV���$OWKRXJK�WKH�UHVXOWV�DUH�FRQVLVWHQW�ZLWK�SUHYLRXV�VWXGLHV��DQDO\]LQJ�WKH�FRPSRVLWLRQ�RI�
WKH�FLJDUHWWHV�EDVHG�RQ�WKH�IRXU�HOHPHQWV�VHOHFWHG�GRHV�QRW�SURGXFH�/'$�PRGHOV�ZLWK�WKH�DELOLW\�WR�GLVFULPLQDWH�EHWZHHQ�EUDQGV���7KH�
analysis of additional elements could potentially aid in doing so.
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