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In this work, the experiments were carried out to study the distribution of
Gunshot Residues (GSR) in five directions from the front of the shooter and to
determine the amounts of GSR particles deposited on the floor at different times after
shooting, in a closed room. The pistols used were a semi-automatics, Glock (model
19, 9 mm) and a revolver Smith & Wesson (model M 60, .38). The amounts of Ba, Sb
and Pb in the GSR were determined by using the technique of Inductively Coupled
Plasma-Optical Emission Spectrometer (ICP-OES) and were used as the measures
of the GSR particles. The results demonstrated that the highest proportions of GSR
particles were found at 1-2 meters from the front of the shooter and from the direction
of 45 degree to the right of the shooter. The maximum amounts of GSR particles
deposited were found at approximately 1 to 3 minutes after shooting. Different
amounts of GSR particles were detected from the two types of pistols. In addition, the
high proportions of the GSR particles were detected from the samples collected from
the palm and palm area of the thumb and forefinger of the shooter.
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5. #1lf3ins121A20 Inductively Coupled Plasma - Optical Emission
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MINA 3 udalSinusg GSR NInTz118d10850U9A899INY U Semi-Automatics 91NN

9 9 v Y
NARDITINY 3 ATINQUMYTTN 30.55-30.62 °C ANNFUFUTINT 47.25-46.00% LAY

A5 203 0.04-0.05 m/s

9N1A Ba ?3M1A Sb M Pb Snasiuves
sample ﬂ%ﬂﬁ ﬂ%ﬂﬁ ﬂ%ﬂﬁ ﬂ%ﬂﬁ ﬂ%ﬂﬁ ﬂ%ﬂﬁ ﬂ%ﬂﬁ ﬂ%ﬂﬁ ﬂ%\iﬁ 519 (m?;a 3 ﬂ%&)
1 2 3 1 2 3 1 2 3 (ppm)
Z0 1.25 170 | 095 | 0.64 | 0.00 | 031 054 | 035 | 051 1.76
Al 008 | 0.07 | 024 | 034 | 000 | 036 | 0.00 | 000 | 032 0.40
A2 0.00 | 0.08 | 0.16 | 0.00 | 0.00 | 000 | 0.00 | 000 | 0.13 0.13
A3 0.10 | 0.07 | 0.14 | 0.00 | 0.00 | 000 | 0.00 | 0.06 | 0.8 0.18
A4 028 | 0.05 | 007 | 000 | 000 | 000 | 018 | 0.06 | 0.11 0.39
Bl 030 | 0.9 | 019 | 0.00 | 000 | 000 | 037 | 0.1 0.31 0.61
B2 0.00 | 0.10 | 025 | 0.00 | 000 | 000 | 0.00 | 0.00 | 024 0.24
B3 0.07 | 0.04 | 010 | 0.00 | 000 | 000 | 0.09 | 0.00 | 0.20 0.27
B4 0.07 | 0.04 | 009 | 0.00 | 000 | 000 | 0.09 | 0.00 1.10 1.17
B5 0.07 | 003 | 021 0.00 | 0.00 | 000 | 009 | 000 | 0.00 0.07
B6 0.07 | 005 | 017 | 0.00 | 000 | 000 | 0.09 | 0.00 | 0.00 0.07
Cl1 0.93 120 | 077 | 048 | 076 | 0.00 | 049 | 0.74 | 0.81 2.50
C2 119 | 075 | 0.68 | 0.18 | 032 | 0.00 1.19 1.50 1.50 3.01
C3 030 | 056 | 025 | 0.00 | 0.00 | 000 | 028 1.10 | 0.29 0.59
C4 0.16 | 0.13 | 0.09 | 0.00 | 0.00 | 000 | 0.00 | 0.18 | 025 0.41
Cs 0.17 | 006 | 0.18 | 0.00 | 000 | 000 | 012 | 035 | 0.00 0.17
C6 0.06 | 0.06 | 0.19 | 0.00 | 000 | 000 | 0.00 | 007 | 023 0.29
DI 0.12 | 0.3 | 024 | 0.00 | 000 | 000 | 095 | 036 | 220 2.32
D2 0.13 | 0.19 | 020 | 0.00 | 0.00 | 000 | 0.58 1.00 | 0.33 0.46
D3 009 | 0.10 | 0.14 | 0.00 | 0.00 | 000 | 043 | 027 | 0.13 0.22
D4 0.07 | 0.0 | 0.18 | 0.00 | 000 | 000 | 0.16 | 035 | 0.30 0.37
D5 006 | 0.10 | 020 | 0.00 | 000 | 000 | 0.00 | 026 | 0.00 0.06
D6 0.10 | 0.05 | 0.18 | 0.00 | 000 | 000 | 025 | 0.14 | 020 0.30
El 0.12 | 0.08 | 0.14 | 0.00 | 000 | 000 | 069 | 024 | 0.34 0.46
E2 0.13 | 0.09 [ 022 | 000 | 000 | 000 | 041 032 | 032 0.45
E3 008 | 0.09 | 0.18 | 0.00 | 000 | 000 | 0.16 | 026 | 026 0.34
E4 0.12 | 0.10 | 0.08 | 0.00 | 000 | 0.00 | 0.21 0.19 | 0.14 0.26
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=

d‘ 1 d' S (= Y a o o A
MINN 4 ARdgHavesseznaninemsanasnveuvituluresda dmsulu Revolver

9 9 k4
a A v o O

NMINATDIL 2 AT ﬁ’qm“ﬁﬂh 31.0-32.0 °C ANUFUTUNND 41.0-46.0 % LDy

QU

A58 0.05-0.09 m/s

B i Aﬂ%u;a:‘Ba i éﬂ%u;m;b _ ﬂ%mfjb AR Enn
asan | asan | 4 | a3an | aSan | | | A% | asan P VD950
GSR/ o nae nag nae
1 2 1 2 1 2 (ppm)
WIAN 0 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 0.000
WA 1 | 1300 | 0.210 | 0.755 | 6.100 | 2.200 | 4.150 | 122.000 | 38.000 | 80.000 |  84.905
WIAN 2 | 0.220 | 0.190 | 0.205 | 0.480 | 0.730 | 0.605 | 6.600 | 18.200 | 12.400 | 13.210
WA 3 | 0.140 | 0.075 | 0.108 | 0.000 | 0.000 | 0.000 | 2.100 | 1.100 | 1.600 1.708
W4 | 0.084 | 0.082 | 0.083 | 0.000 | 0.140 | 0.070 | 1.600 | 2.200 | 1.900 2.053
WIAN S | 0.095 | 0.069 | 0.082 | 0.000 | 0.000 | 0.000 | 0.950 | 0.730 | 0.840 0.922
WA 6 | 0.110 | 0.110 | 0.110 | 0.047 | 0.000 | 0.024 | 0.810 | 1.200 | 1.005 1.139
W 7 0.130 | 0.130 | 0.130 | 0.110 | 0.000 | 0.055 1.500 1.500 1.500 1.685
W 8 0.075 | 0.070 | 0.073 | 0.086 | 0.000 | 0.043 1.200 0.920 1.060 1.176
WM 9 0.110 | 0.087 | 0.099 | 0.000 | 0.000 | 0.000 | 1.800 1.400 1.600 1.699
w10 | 0.087 | 0.068 | 0.078 | 0.000 | 0.000 | 0.000 | 1.300 1.100 1.200 1.278
WA 11 0.096 | 0.077 | 0.087 | 0.000 | 0.000 | 0.000 | 1.000 1.200 1.100 1.187
w12 | 0.110 | 0.091 | 0.101 | 0.130 | 0.000 | 0.065 1.400 0.950 1.175 1.341
wIN 13 0.065 | 0.082 | 0.074 | 0.000 | 0.000 | 0.000 | 0.640 1.600 1.120 1.194
w14 | 0.074 | 0.077 | 0.076 | 0.000 | 0.000 | 0.000 | 0.480 0.550 0.515 0.591
U"Iﬁﬁ 15 | 0.110 | 0.120 | 0.115 | 0.160 | 0.000 | 0.080 | 2.800 1.400 2.100 2.295
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d‘ 1 d' d‘d 1 1A 9 a o v A .
A1590N 5 AURAIHAVEITEz AR sanasveuvY 1 luviestla @ msulu Semi-

Automatics 1INNITNAGDIT 2 AT

Y

9

=

N

46.0 % azAUI5 181 0.05-0.09 m/s

Q

AN 31.0-32.0 °C ANNFUFUWNT 41.0-

nav 3110 Ba U310 Sb U31e Pb P

Wi | adadt | aded 4 atan | adan 4 afan | adan 4 V04517
mae nae mag

GSR 1 2 1 2 1 2 (ppm)
WA 0 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 0.000
WA 1| 0.610 | 1.500 | 2.110 | 0.000 | 0300 | 0.300 | 0.430 | 1.500 | 1.930 4.340
Wi 2 | 0.065 | 0.160 | 0.225 | 0.000 | 0.000 | 0.000 | 0.000 | 0.130 | 0.130 0.355
WA 3 | 0.081 | 0.054 | 0.135 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 0.135
Wi 4 | 0.045 | 0.098 | 0.143 | 0.000 | 0.000 | 0.000 | 0.000 | 0.080 | 0.080 0.223
WA 5 | 0.041 | 0.160 | 0.201 | 0.000 | 0.000 | 0.000 | 0.000 | 0.230 | 0.230 0.431
WIAN 6 | 0.051 | 0.079 | 0.130 | 0.000 | 0.000 | 0.000 | 0.000 | 0.059 | 0.059 0.189
Wi 7 0.037 | 0.072 | 0.109 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 0.109
wIh 8 0.038 | 0.072 | 0.110 | 0.000 | 0.000 | 0.000 | 0.000 | 0.010 | 0.010 0.120
W 9 0.078 | 0.077 | 0.155 | 0.000 | 0.000 | 0.000 | 0.091 | 0.000 | 0.091 0.246
WA 10 | 0.067 | 0.067 | 0.134 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 0.134
WA 11 0.051 | 0.079 | 0.130 | 0.000 | 0.000 | 0.000 | 0.000 | 0.100 | 0.100 0.230
WA 12 | 0.081 | 0.130 | 0.211 | 0.000 | 0.000 | 0.000 | 0.078 | 0.170 | 0.248 0.459
WM 13 | 0.054 | 0.058 | 0.112 | 0.000 | 0.000 | 0.000 | 0.042 | 0.000 | 0.042 0.154
W 14 | 0.061 | 0.061 | 0.122 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 0.122
WA 15 | 0.038 | 0.069 | 0.107 | 0.000 | 0.000 | 0.000 | 0.000 | 0.095 | 0.095 0.202
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MANHIN

1. ﬂmauﬁ’ﬁmwwmmmgﬁﬂu Revolver %ﬁﬂ Smith & Wesson Model M60

Model: &0
Caliber: 357MAGS 284+P

Capacity: 5 Rounds

Barrel Length: 3°

Front Sight: Black Blade Front
Fear Sight: Adjustable

Grip: Rubber Grips

Frame: Small - Chiefs Special Style
Finish: Satin Stainless

Cverall Length: 7 127

Material: Stainless Steel

Weight Empty: 24 oz,

N http://www.smith-wesson.com/webapp/wcs/stores/servlet/ProductDisplay?storeld=
10001 &catalogld =10001&langld=1&productld=14755&tabselected=tech&isFirearm=

Y &parent_category rn=,
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2. ﬂmﬁnﬁamwwmmm’g‘ﬁﬂuSemi—Automatics ﬁﬁ’@ Glock Model 19

Caliber

Action

Length (slide)

Height

Width

Length between sights
Barrel length

Barrel rifling

Length of twist
Magazine capacity
Weight Empty
Magazine weight
Full magazine weight

Trigger pull (standard)

Trigger travel for discharge

Number of safeties

GLOCK 19

9x19mm
Safe Action System
6.85 in.(174mm)
5 in.(127mm)
1.18 in.(30mm)
5.98 in.(152mm)
4.02 in.(102mm)
Right, hexagonal
9.84 in.(250mm)
10rd/15rd/17rd
20.99 0z.(595g)
2.46 0z.(70g)
8.99 0z.(255g)
5.5 1bs.(2.5kg)
0.5 in.(12.5mm)

3

M http://www.glock.com/downloads/GLOCK _en.pdf

GLOCK 19C
9x19mm
Safe Action System
6.85 in.(174mm)
5 in.(127mm)
1.18 in.(30mm)
5.98 in.(152mm)
4.02 in.(102mm)
Right, hexagonal
9.84 in.(250mm)
10rd/15rd/17rd
20.67 0z.(586g)
2.46 0z.(70g)
8.99 0z.(255g)
5.5 1bs.(2.5kg)
0.5 in.(12.5mm)

3
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3. ﬂmﬁuﬁﬁmwwmmﬂizqu’ﬂu Sellier & Bellot .38 SPECIAL-Full Metal Jacket (LRN)

Product Ho. SBI11M

.38 SPECIAL
Lotlion & Rellot ®.

Ao il

e recommanded in 38

Bullet

Cartridge

Category Bullet
Velocity (mfs) g0y
Type Weight

Energy {J) I =

Hontox cartridges TFM.
Barrel length {mm)

Points of impact {cm) 25 i Hontox cartridges

Pcs per box
Pistol and revolver

cartridges

Boxes per case

Weight per case
§ Pr——

M http://www.sellier-bellot.cz/pistol-and-revolver-detail.php?ammunition=9&product=184
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4. ﬂmamﬁ’ﬁmwwmmﬂﬁzquﬂu Winchester 9 mm Luger

9mm Luger
147 gr. Supreme® T-5Series

Product Symbol: 59

f,f\ Ballistic Coefficient: 0.215

Barrel Length: 4.00"

Suggested use: Personal Protection

DescHpbon: Sure Functioning, 2ptimmurn Energy Deposit, Accurate,
Contralled Recail

Application: -

Bullet features include:

® FReversze Taper Jacket Design

® Consistent, Reliable Bullet Expansion Through Comrmon Barrier
Test Events

#® Excellent Accuracy

® Poszitive Functioning

Packaging Optons
Rounds Per Box: 20

Box LS, MSRP: $27.05
Founds Per Case: 200
Case LS, MSRP: $270.50

Handgun Ballistics

Velocity (fps) | _Energy (Ftbs.
220 =

Muzzle 290
a0 2947 293 1.2
100 Q09 270 4.8

M http://www.winchester.com/products/catalog/handgundetail.aspx?symbol =Q4172&cart

=OWItIEx1Z2Vy
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