Original Article
AnusAuaL
THE ANALYSIS OF GUNSHOT RESIDUE IN BULLET TRACKs BY ATOMIC
ABSORPTION SPECTROPHOTOMETRY (AAS)

msanyuvntulumadunszgulaaisozaoniin uonwolyu ailnlasllamms

Pimchanok Sae-wong, B.Sc.*, Wichai Wongchanapai, M.D., Ph.D*., Somboon Thamtakerngkit, M.D.*
* Department of Forensic Medicine, Faculty of medicine, Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand.
Auviwun 1309, N1, I dedvuz e, wa., Us.a.+, auysel 533ueReDe, waLt

a aa 7 Jaa a o A
7‘mmwmm:mmzm5 AUSUNNYAIGATATIIYWENU 1 UH1ING1agNAA NFUNWT 10700 Uszma'lne

Abstract

Objective: The aim of this study was to prove the authenticity of bullet holes and to study the factors
that influence the transference of gunshot residue (GSR) from the bullet to inside the medium that it

passes through.

Materials and Methods: The test firings were set in four series according to these factors: firing
distance (0.5 m and 1 m), medium (paper and mattress) and type of frearm and ammunition (revolver
with .38 SPL and semiautomatic with .45 AUTQO). Each test had five shots. The quantity determination
of three elements of GSR including lead (Pb), antimony (Sb) and barium (Ba) were carried out by

atomic absorption spectrophotometry (AAS). The relationship was calculated by independent samples

t-test (p<0.05).

Results: Three elements of GSR in experimental samples were significantly higher in amount than
those in control samples. When considering the factor of firing distances, the statistical test showed the
amounts of the three elements deposited along the bullet track fired from both firing distances were not
significantly different. When firing at the targets which had different properties, it was indicated that, in
a denser medium such as paper, the quantity of all three elements along the bullet track were
significantly higher than those quantities in the medium which had a lower density, such as the
mattress. When firing at the target with the different firearms, lead content deposited along the bullet
track fired from both firearms decreased significantly. The lead amount of the final stage of the bullet
track fired from revolver and semiautomatic were 20 times and 5 times lower than that of the initial
stage. Furthermore, lead found along the bullet track fired from the revolver was significantly higher in

quantity than that found along the bullet track fired from the semiautomatic at only 4 cm from the
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entrance site. On the contrary, the amount of antimony found along the bullet track fired from the
revolver was lower than that found along the bullet track fired from the semiautomatic. Moreover, the
quantity of antimony of the final stage of the bullet track fired from the revolver and semiautomatic were
8 times and 3 times lower than that of the initial stage, and only the decrement of antimony content
along the bullet track fired from the revolver was found to be significant. However, the amount of

barium deposited along the bullet tracks fired from both frearms was not significantly different.

Conclusion: all three elements of GSR could be detected along the bullet track and the difference in

quantity depended on the density of the medium and type of firearm

Keywords: Gunshot residue, Bullet track, AAS (Atomic absorption spectrophotometry)
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