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Analysis and Characterization of Gunshot Residue from Lead-free Primer
Ammunition and Time Periods of The Primer Residue Particles After Dis-
charged by SEM/EDS
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Abstract

Gunshot residue is one of the major type of forensic science evidence used in the investigation
to indicate that the suspects had discharged rearms or not and linked the suspect to the case. Exami-
nation by using Scanning Electron Microscope will detect gunshot residue particles of heavy metal as
Pb Sb and Ba which these elements came from the primer of the cartridge. Currently the production
ammunition are focus on to replace the primer elements, especially trace elements Pb and Ba , with
the other element which called lead-free primer. That allows the detection of gunshot residue particles
must be developed from the original. The purpose of this research were to study the characteristics

of gunshot residue particle of lead-free primer and how could be detected gunshot residue particles
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on the shirt after discharged by lead-free primer ammunition. The research found that the elements of

gunshot residue particles in ammunition type, lead-free primer are Si Al and K with traces of Zn and

Cu which are different to former ammunition. Moreover ,gunshot residue particles could be found on

the shirt even time will pass seven hours and that particle appears on the shirt in large quantity when

compared with amount of gunshot residue from the cartridge that used to heavy metal as the main

component of the primer.

Keywords: gunshot residue, primer ammunition, primer scanning electronmicroscope
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Figure 1. A; Stub and holder,

D; The analized areas on the stub

SANSINENAENS IROUMINENAasIBANIWBSUS 23

guuinasionae Ausuudiotiniensd Tases
ymsudsiufimansusuiideaguu stuo eniiiu
&8 (Figure 1D) u,a:Lﬁanu%nmﬁagmanmwm
il nfeddan dandenst wieaiunsi
duusymamshuioaelusinasiy dudum
sosoymMAshiuivaauY stub

B; the sampling position on left and right hand, C; gunshot brand,

S7»

The Sci ] of Phetchaburi Rajabhat University @R



24 sensIneMans IRoUM3NENaesIBANIWBSUS

WNANSANL

9In5AsifngayaLsindud
vsnaukunieeeiaiadiy SEM/EDS mendens
Ballu 1 1da leeldorsDuwnselawin auim 9
fadwas nszquiuzuin 9 NRAWAT 289 Winches-
ter U Winclean™ uazynaiiuiieteauniaizail
Yu figneszpznamuiitvusde uiufivdeds (|
0 F9lag) firauly 1 F2la Avasuly 3 F9lug
firnaWly 5 Falue wasiinawiuly 7 $alue 3
FRnaAmnue 5 12900 dnguadinnzy As

1. HamTIATziisweuMALihDiu 310
V3N UTINYeYNILED o nafinue Wueedl
1.1 fufegeiuivaeangeliy @ 0

#lwg)  swsansranusymawsiiy  Afldnu
Aputnenan AAwEINd" (Figure 2 wae Figure 3)
wupumAantulsznaudiesg Al Si Mg uaz S
\uaeAdsznay Twllonusng Cu WA Zn 3B
¢ae (Figure 4)

Figure 2. Characteristic of founded gunshot residues

Figure 3. The particles of gunshot residues that
obtained from the front of shirt after
immediately discharge
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Figure 4. The analyzed spectrum containing
signals of Al, Si, Mg and S
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Figure 5. The particles of gunshot residues that Figure 6. The analyzed spectrum containing
obtained from the front of shirt after signals of Al, Si, Mg, S, K, Zn
discharge for 1 hour and Cu
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Figure 7. The particles of gunshot residues that Figure 8. The analyzed spectrum containing
obtained from the front of shirt after signals of Al, Si, Mg, K, Zn, Cu
discharge for 3 hour and S
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Figure 9. The particles of gunshot residues that Figure 10. The analyzed spectrum containing
obtained from the front of shirt after signals of Al, Si, Mg, S, K, Zn
discharge for 5 hour and Cu
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Figure 11. The particles of gunshot residues that Figure 12. The analyzed spectrum containing
obtained from the front of shirt after signals of Al, Si, Mg, S, K, Zn
discharge for 7 hour and Cu
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Figure 13. The particles of gunshot residues that
obtained from the sleeve after
discharge
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Figure 15. The particles of gunshot residues that
obtained from the shooter hands
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Figure 14. The analyzed spectrum containing
signals of Al, Si, Mg, K, Zn and Cu
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Figure 16. The analyzed spectrum containing
signals of Al, Si, Mg and K
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Table 1 Wae Figure 17

Table 1 The mean values of gunshot residues (GSR) from different areas at various of shooting time

Time
(hr.)

after shoot (0)

1

3
5
7

180
160

Nunber of Particles

140
120
100

80
60
40
20

The mean values of GSR particles

Front of the shirt Sleeve
158 157
149 86
83 123
178 15
143 13

Time {hours)

Hand
83
38
26

M front of shirt
0 sleeve

hand

Figure 17. The relative between amount of gunshot residues with different areas at various of shooting

time; (M) the shirt (%) sleeve and ([]) shooter hands
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