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Gunshot residue is one of the major type of forensic science evidence used in the
investigation to indicate that the suspects had discharged firearms or not and linked the
suspect to the case. Examination by using Scanning Electron Microscope will detect gunshot
residue particles of heavy metal as Pb Sb and Ba which these elements come 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 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 can 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.
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11 : PuihnnuianssuduensuuuniinInegs [online], accessed 3 September 2011.
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111 : William Sanders. WHAT IS AN ASSAULT RIFLE? [online], accessed 3 September 2011.

Available from http://www.sff.net/people/sanders/ar.html
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A Sporting  GUN [online], accessed 3 September 2011. Available from http://

www.sportinggun.co.uk/instruction/428384/Which_rimfire rifle is best for me.html
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2. Semi-Rimmed
3. Rimless

4. Rebated-Rim

5. Belted
RIWE SE HI-RIKMKED RIWLE 55 BELTED
. . RERATED: .
ExiWPLEY: ENAMPLE 'z EXAMPLES: E AMFLES:
35 GPECILL 5 SUPER 4% ALP ExAWPLES: T kb PERINETZH kdAENLIW
A4kl GHLR .5 M ARMAKA JUH WAHWOHESTER Et4 WANCHE STER IO WHRICHESTER MAGHUR
=M—"i0 WAMEHFSTFR L o) AT BCRIMCET O 41 AF ETM HRH L AR

d' [ 1 Y A 3
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11 : The Cartridge Case [online], accessed 8 September 2011. Available from http://www.

Exterior ballistics.com/reloadbasics/cartcase.cfm
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A @ ] A Aa Y qul = 9
NINN 22 GI’J’OEJNﬂi%Q'UﬂUVI‘JJﬁ’JuVI1EJﬂa@ﬂﬂi%q’u“ﬂﬂ 5 Huy (LiENﬁ]Wﬂ“b’?thlﬂ‘lJ’J”l) :

Rimmed- straight(20x99R), Semi-rimmed (13x92SR), Rimless-bottle necked (15x115
experimental), Rebated (20x72RB), Belted (13x93B experimental)
11 : It API FIRE [online], accessed 8 September 2011. Available from http://www.

nighttiger.net/ heavy-machine-guns/it-api-fire.html
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2. Boxer Primer N3 lane 14 (Anvil) mii;"l’mmuuqﬂmm Primer Cup

foil paper

i,
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priming mix

NN 25 HAAIA NIV Priming Mixture 11 Primer cap
31 : Primers [online],accessed 8 September 2011. Available from http://www.atgreloading.com

/t401-primers

fired primer showing anvil

fired primer showing strike

5. unfired primer

s fired primer anvil removed

anvil

WA 26 §798719 Primer taz Anvil (Tun1widlu Boxer Primer)
N Examples of Boxer Primers [online], accessed 8 September 2011. Available from http://

www.marplerifleandpistolclub.org.uk/pictures/primer1.htm
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NN 27 Primer Cap 14 2 LUV A® Boxer Primer 118¢ Berdan Primer
31 : Miscellaneous Questions # 5 [online], accessed 8 September 2011. Available from
http://www.frfrogspad.com/miscelle.htm
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11 : Fooa ¥1una, CARTRIDGES Nadaunszqy, NuWAsIN 1[(NTUNNUNIUAT : UTEN

GUN-TAC 3119, 2551), 224.
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137 : GAMEGUN MAGAZINE.Blog (310541288 [online], accessed 8 September 2011.

Available from http://www.gamestar.co.th/blog/indexblog.php?blID=36
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September 2011.Available from http://www.gunandgames.com/smf/index.php?topic=102248.0
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NINN 31 M@]-ﬂluTﬂqj@Qﬂizquﬂu CRGR QoI (Wrsuuaay)

AR gun webboard, W5 UVaaY W 08 e lusia [online], accessed 28 September 2011.

Available from http://www.weekendhobby.com/gun/Webboard/Question.asp?ID=2663
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4 Y] 4
(Rimmed) 1o l471u5 1001705

@ 9.8 mm| ‘a 11,05 mm

@ 9,0 mm| ‘a 9,6 mm

19,0 mm

AN 32 N3zquUIY Federal 1119 9 Y.
N weapons equipment, 9 mm Federal [online], accessed 26 September 2011.Available from

http://en.vallka.cz/viewtopic.php/t/116455
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U529 Banweatasn (0.72 17) dUNI1 9 WN.WIT14(0.76 H7)

MWA 33 N32qU 9 mm Ultra
e Weapons and Equipment, 9 mm Police [online],accessed 27 September 2011. Available

from http://en.valka.cz/viewtopic.php/t/19801
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= L |-||d E E_E-,E
it i Ls 21,15
i LE 29.75 i

AN 34 LAAA-VINAVOINTZ AU Y 9x21

11 : 9x21 mm, Cartridge dimensions [online], accessed 27 September 2010.Available from

http://en.wikipedia.org/wiki/9%c3%972 1mm

MWA 35 hevlasnnssqu 9x21(Un) A 9x19(a1)

W7 : Glock Talk, Difference in 9x19 and 9x21 [online],accessed 27 September 2011.Available

from http://www.glocktalk.com/forums/showthread.php?t=1339204
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Wl¥nszquiloanin Mlnszau 9 vumuwesnavin lasuanuten lunguilsymeg 151l

= 2 = = o 2
MW 36 N3EgUYU 9 mm. Mauser W/3sumennunszauily 22

VT : Collection de cartouches, 9 mm Mauser Export [online],accessed 27 September 2011.

Available from http://la-cartouche.skynetblogs.be/index-2.html

I A A o
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Y v
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Uszmedy No1yNNegIzHINNITLIU .380 ACP 1D 9 UU.WITI

AN 37 n3zquily 9 mm. Makarov
W1 : Modern Firearms Ammunition, Bullet types [online],accessed 27 September 2011.

Available from http://world.guns.ru/ammunition/pistol-cartridges-e.html
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AN 38 udaaiia-ving vestaennszauily 9 uu Va1

nun L?ﬂdﬁ1ﬁﬂﬂ’i$q1‘!ﬂfi”lduli [online], accessed 27 September 2011.Available from http://

www.weekendhobby.com/gun/webboard/Question.asp?ID=7535
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OR
TEMPERATURE

FORMATION OF GSR
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(Yield=1+11+111)

~ a 1A 3 A I ]
NINN 39 Llﬁﬂﬂﬂﬂulﬂﬂ'ﬁlﬂﬂﬂk!ﬂ']ﬂlfl]ll']'].ll!VN 3a0ueAl - ﬂmmﬂu"l@ I —ULUU LaE

a 3 o
IIT — tNANITLUIAN

N : S. Basu, “Formation of Gunshot Residues,” Journal of Forensic Science 27, (1982) : 89.

MMelting and boiling point of some elements present in GSR[79]*
P e AULoaric Auboai C T 17 Th (70
i ber R

Aurmeinarr 13 LR Laatl) 251%
Aonti oy 51 121.75 631 1587
Barium 56 137354 727 1897
Caloium 20 B L HAZ 1482
Coppreer 249 B3 54 1{xES5 2562
Iroan 26 5585 1538 2EO1
Lead 52 206719 32H 1744
Mvlap e s it 12 2431 G50 1CrRy
Mlercury Hib 20 55 3k 357
Tin S 1 1865 232 202
Finc 30 63 .37 220 T

* This table gives the melting point (T, and the boiling point
(Tht at a pressure of 101.325 kKPa (1 atm}. Values are given in “C.
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AN 1 HaAIgANRaEUIad (Melting point, T,) 118z 9AIABA (Boiling point, T,) Y0519 AN

Tuoymamiiniu

31 : F.S. Romolo and P. Margot, “Identification of Gunshot Residue : A Critical Review”,

Forensic Science International 119, 2 (June 2001) : 201.
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ATNWN 2 ‘ﬁmTam‘w‘wﬂuG}fu’mmﬂﬂizquﬂummmu‘msm 9
Qualitative analysis of residue removed from discharged cartridge cases of

various bands of ammunition

Ammunition Caliber Elements Found (Traces)
Norma (Sweden) 7.65 mm. Pb, Ba, Sb ( Cu, Ca, Si)

Sako (Finland) 7.65 mm. Pb, Ba, Sb, Ca, Si, Hg (Fe, Cu )
SM (Swedan) 7.65 mm. Pb, Ba, Sb, Ca, Si ( Fe, Cu)
Lapua (Finland) 7.65 mm. Pb, Ba, Sb

Geco (W.Germany) 7.65 mm. Pb, Ba, Sb (Cu,Sn)

S-40 (Finland,1940) 9 mm. Pb, Ba, Sb, Sn, Ca, Si, Mn (Cu)
51 K (Sweden, 1951) 9 mm. Pb, Ba, Sb, Ca, Si (Fe)

FN (Belgium) 9 mm. Sb, Hg

RWS (W.Germany) 9 mm. Pb, Ba, Sb, K, Cl, Hg (Cu)

H (USA) (Winchester) 0.22 in. Pb, Ba, Si

ICI (England) 0.22 in. Pb, Ba (Ca, Si)

X-Super (USA) (Winchester) 0.22 in. Pb, Ba, Si

HP (Australia) (Hinterberger) 0.22 in. Pb, Ba, Sb (K, Cl)

RWS (W.Germany) 0.22 in. Pb, Ba, Sb, Si (Ca,Cu)

U (USA) (Remington) 0.22 in. Pb, Si, Ca (Fe)

E (England) 0.22 in. Pb, Ba, Si, Ca, P, (Na, K, Cl, Fe, Cu)
Perters HV (USA) (Remington) 0.22 in. Pb, Si, Ca (Cu, Fe)

Z (Czechoslovakia) 6.35 mm. Pb, Ba, Si, Ca (Cu, Fe)

FN (Belgium) 6.35 mm. Sb, Hg, Sn, K, C1

61 K (Sweden.1961) 9 mm. Pb, Ba, Sn, Ca, Si

31 : Andrasko J. and Maehly A.C. , “Detection of gunshot residue on hands by Scanning

Electron Microscopy.” Journal of Forensic Science , no. 20 (1976) : 285.
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Data from XRD and SEM-EDA on GSR obtained from primer shots.

Type of Major Primer Number Elemental Composition (XRD)
Ammunition and Compound of Composition (SEM-
Weapon Shots EDA)
.22 long-rifle Eley lead styhanate, 7 Pb, Ba Pb,Ba(NO,),,PbO
semiautomatic pistol Ba(NO,),
.22 long-rifle lead styhanate, 10 Pb, Ba Pb,Ba(NOS)Z,Cu,PbO
Winchester Super X Ba(NO,),
Revolver
5.56 mm. Winchester lead styhanate, 7 Pb, Ba, Al, Sb Pb,BaAl,O,,Sb.PbS
(USA) M-16 rifle Ba(NO,),, Sb,S,,
Alminium powder
6.35 mm. Hirtenberg lead styhanate, 9 Pb, Ba, Ca, Si Pb,Ba(NOS)Z,PbO
semiautomatic pistol Ba(NO,),, CaSi,
7.65 mm. NATO,FN" lead styhanate, CaSi,, 8 Pb, Ba, Ca, Si, Sb Pb,PbS,Sb
Mauser rifle Ba(NO,),, Sb,S,
7.65 x 39 mm. AK-47 KCIO,, Sb,S, 6 S,CL K, Sb KCI,Sb
(E.Germany)
ammunition
7.65 mm. NATO, FNMb lead styhanate, CaSi,, 4 Pb, Ba, Ca, Si, Sb Pb.PbS,Sb
(Portuguest) Mauser Ba(NO,),, Sb,S,
rifle
7.65 mm. SBP’ lead styhanate, CaSi,, 7 Pb, Ba, Ca, Si, Sn Pb,Ba(NO,),,Sn
semiautomatic pistol Ba(NO,),, tin
.38 Kynoch revolver lead styhanate, 5 Pb, Ba, Ca, Si Pb,Ba(NO,),
Ba(NO,),, CaSi,
.38 Remington lead styhanate, 6 Pb, Ba, Al, Sb Pb,Ba(NO,),,PbS,BaALO,
Peters revolver Ba(NO,),, Sb,S,
9 mm. Parabellum Lead compound, 12 Pb, C1, K, Sb Pb, KC1,PbS,Sb

Israeli SMG"

KCIO,, Sb,S,

N1 : Tazza M., Leist Y., and Steinberg M. “Characterization of Gunshot Residue by X-ray

Diffraction.” Journal of Forensic Science , n0.27 (1982) : 677-682.
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31 : FESEM FAQ.What does the world FESEM mean? [online], accessed 27 September 2011.

Available from http://www.vcbio.science.ru.nl/en/fesem/info/fesemfaq/

MNN 57 Llﬁﬂﬂd’auﬂiZﬂ@UﬁWﬁmﬂJm Scanning Electron Microscope (SEM)

N Nanopedia. How Scanning Electron Microscope Work [online], accessed 27 September

2011.Available from http:// nanopedia.case.edu/NWPage.php?page=stu.harper.12
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N Delicate.Scanning Electron Microscope [online], accessed 27 September 2011. Available
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