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Determination of Characteristic Element Distribution of Shooting Residue Based on Inductively Coupled
Plasma Mass Spectrometer
LI Xiang, XIA Xin-xin, SONG Hui, ZHU Yu
( Criminal Investigation Police University of China, Shenyang, 110854 )

Abstract: In order to optimize the detection method of characteristic elements in shooting residues, type 79 miniature
submachine gun and type 92 pistol were used to shoot textiles at different distances. Ultrasonic extraction technology was used to
preprocess textile samples at different bullet hole distances. Inductively coupled plasma mass spectrometer (ICP-MS) was used to
detect the relative content of Sn, Sb, Ba, and Pb elements in shooting residues at different shooting distances and bullet hole
distances. The results show that the linear correlation coefficients of the standard curves for Sn, Sb, Ba, and Pb are 0.999 3 ~ 0.999
7, and the detection limits are 0.03 ~ 0.20 pg-L™'; The recovery rates of Sn, Sb, Ba, and Pb in the samples are 87.5% ~ 106.0%,
with a precision of 2.9% ~ 5.5% (n=9); The relationship curves between the relative content of the four characteristic elements and
the shooting distance or bullet hole distance all show an exponential regression. This method can be used for the detection and
analysis of characteristic element content in shooting residues of different types of firearms, providing scientific basis for
investigation and case handling.
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Fig.1 Schematic diagram of obtaining the samples for
shooting residues
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Fig.2 The relationship between the relative content of Pb, Ba,
Sb, and Sn in shooting residues at different bullet hole
distances and the shooting distance ( type 79 miniature

submachine gun )
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Fig.3 The relationship between the relative content of Pb, Ba,
Sb, and Sn in shooting residues at different bullet hole
distances and the shooting distance ( type 92 pistol )
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Fig4 The relationship between the relative content of Pb, Ba,
Sb, and Sn in the shooting residue and the bullet hole distance
at shooting distances of 10, 40, 60, and 120 cm ( type 79

miniature submachine gun )
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Fig.S5 The relationship between the relative content of Pb, Ba,
Sb, and Sn in the shooting residue and the bullet hole distance
at shooting distances of 10, 40, 60, and 90 cm ( type 92 pistol )
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