
032 Characterization of elemental ammunition manufactured in 
Brazil 

Anaí Duarte , Luiza Manfredi , Carla Eliete lochims dos Santos ', Livio Amaral, Johnny Ferraz Dias ,w 

(a) Physics Institute, Federal University of Rio Grande do Sul, CP 15051, CEP 91501-970, PortoAlegre, 
RS, Brazil. 
(b)lnstituto Geral de Perícias, Av. Princesa Isabel, 1056, CEP 90230-010, Porto Alegre, RS, Brazil. 

When a firearm is discharged, microscopic particles of this weapon (GSR - Gunshot Residues) 
are deposited in the body of the shooter, contaminating hands, skin, clothes and hair.12 These particles 
stem from the condensation reaction at high pressure which occurs when a gun is fired and are composed 
of material from the primer, projectile, case and gun itself. Therefore, its composition varies according to 
the type of weapon and ammunition employed. 

The largest ammunition company in Brazil is Companhia Brasileira de Cartuchos (CBC)3, which 
maintains monopoly in the country and export to several countries. Indeed, it has consolidated markets in 
America, Europe and Latin America. 

This workaims toobtain the elemental characterization of ammunition produced by the CBC. The 
samples of ammunition used in this work were provided by the Ballistics Section of the Department of 
Criminalistics (Instituto General de Perícias - IGP) located in Porto Alegre. The ammunition under study is 
the 38 SPL caliber, ogival lead type (CHOG), which was chosen with the criterion of being one of the most 
widely used both by police and by criminals. The analysis were carried out with PIXE (Particle-lnduced X-
ray Emission) employing 2.0 MeV Protons. The qualitative results are shown in Figure 1a and Figure 1 b. 
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Figure 1a. Qualitative PIXE spectra obtained from samples of the .38 SPL CHOG ammunition 
type (case, primer and projectile). Figure 1 b. Qualitative PIXE spectrum obtained from samples of the .38 
SPL CHOG ammunition type (gunpowder). Counts were normalized by the total charge of each 
irradiation. 

We can observe in Figure 1a that the primer is composed of aluminum, antimony (antimony 
trisulfide), barium (barium nitrate), lead (lead estifinato), copper, zinc and iron (enclosure). The case 
consists of copper, zinc (brass) and iron, and the projectile is basically composed of lead, antimony and 
gallium. In Figure 1B are the elements present in the gunpowder are aluminum, silicon, sulfur, potassium, 
calcium, titanium, chrome, iron, nickel, copper, zincand lead. 

As a next step, we intend to carry out tests of shooting with this ammunition, and then the residues 
will be collected and analyzed with micro-PIXE. 
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