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Determination of nitrates and nitrites in gunshot residues deposited on car surfaces by
the technique of ion-chromatography
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Abstract
Gunshot residues (GSR) are the discharge residues ejected from a firearm after firing.

The GSR provide important evidence related to the firing incident since they may be deposited
on the surfaces nearby. In this study, experiments were set up to examine the incident of gun
firing from a car. The firearms used were Smith&Wesson revolver with Thaiarm.38 special
cartridges and a Glock semiautomatic with S&B 9mm ammunition. The firer was on the front
passenger seat and fired the gun successively three times from the window with a car-to-
muzzle distance of about 2 cm. Samples were collected from the surface of the car door, the
window parts and the car console. The samplings were carried out immediately and at 6 and
24 hours after firing. The technique of ion-chromatography(IC) was employed to measure the
amounts of nitrites and nitrates in the sample which were used as an estimate of GSR. For
both pistols, the highest amounts of GSR were found in the samples from the car door and the
amounts diminished as the sampling time increased. The effect of sampling time on the
amount of GSR was also observed in samples from other parts of the car. This study has
demonstrated the ability of the IC technique in the detection of GSR and the results from the
firing experiments may provide useful information to assist the investigation of case involving

gun firing from a car.
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1. gunsaluazizasileililunimeass
1.1 @384 lon Chromatography (IC) éu DIONEX MODEL ICS-1000
1.2 Yunn3lianes 8%e Smith&Wesson 11 .38 Special
1.3 nszguiiuihanes v THAIARMS
1.4 Yunniadnlusia 8% Glock 1u1a 9 mm.
1.5 nszauiufadnlulia Seses
1.6 sa8uAAUsEB%D TOYOTA fu Hilux Vigo

Y

1.7 vaaiiudieds (Vial) vuia 3 ml.

1.8 drdns1saneuia

1.9 Volumetric pipette ¥u1a 1, 3, 5 Wag 10 ml. ?jﬁa Pyrodex

1.10 Beaker 919 50 waz 100 ml. 8o Pyrodex

1.11 Volumetric flask 9119 50 waz 100 ml. &e Pyrodex

1.12 Nylon membrane filter vuagn3L 0.45 um S Vertical

1.13 Aszuanane (Syringes) 3 ml s Nipro

1.14 geflovnsniinlaiilutiedsie Semper guard

1.15 answadifildlunismaaes Ae Sodium Nitrites wag Sodium Nitrates WARlAEUTEW
Mercle
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3. NSHTUUAIDEY
3.1 YAudanAusieg1eunaianele Deionized Water luvinatiusiagisvinas 2 ml

wazthuasAudiagslaly Ultrasonic water bath fa1an sonicate tWutiatunu 1 97l
3.2 WNANSAYAIYINVINAIBYINNIUNIS  Sonicate latutnines wartuinseaniy

Nylon membranes filter ¥uIAgWIY 0.45 um
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3.3 udwseilagldnsadlessulasuninsns W fellannzlunisnease Ao

Program: Dionex CM Dongle Chromeleon 680 SPI build 2238
Reagent-free controller: RFC-30 Dionex

Guard column: lon pac AG18 Guard column (4x50mm)
Analytical column: lon pac AS18 Analytical column (4x250mm)
Eluent: Potasium Hydroxide

Detector: Conductivity

Flow rate: 1.00 ml/min

Isocratic mode
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Tunsw Adrearndudu 0.5-25 ppm andennsmanasg i (calibration curve) dvdunsmannsgiu
vaslulasi lopnuduiusidudunsediaunisuansnnuduiusae y = 0.152x - 0.024 ilAn Correlation
coefficient (R2) 11U 0.9990 MM 2 uagAn LOD, LOQ winfu 0.2208 ppm uag 0.2227 ppm
muaRy dusunsmlinasgiuvedbuesn nunldanuduiusidudussaliaunisuansanuduiusae
y = 0.152x - 0.072 flen Correlation coefficient (R2) san il 3 Wiy 0.9990 wazAn LOD, LOQ

WU 0.5246 ppm Kag 0.5285 ppm AINEIAY
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MTN 1 ANULYUVU (ppm) SUa\?'lULmﬁ“V]LLaS'luvaﬂﬁV]ﬁnﬂm')aEnﬂmLﬂ‘UlﬂﬁﬂﬂWUN?ﬁﬂUumﬂNquﬂqiﬂﬂ

YumgensUushianes

Uiy i 6 Flu 24 3l
LUy NO, NO; NO, NO; NO, NO;
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
N3$N 1.6075 2.3544 0.8618 1.7711 0.6404 1.5737
Jsy 2.5109 3.4289 1.6469 3.3961 0.4913 1.1263
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nsenwUiinalunsuazlulasiannsitiuuusasudve i sineenystunsnluga
msnwmUsnalumsnuaslulasianiduvusasudvesiBs feestunsnluia
B9 Glock 1u1n 9 1 nszauivie S&B nsutssveziailumafiudiiedns 3 afs Ao Wudies il
viufl vdsBa 6 Falus uagndads 24 lus iAvununszanteiuly Uszgiuly sennszan uas
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LATANT 7
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Yudiwnwestuihianes

UShaAutnly U 6 Fla 24 4l
Tulesy | Twwesy | llesy | Tuwsn | lulesy | Twwssn
(ppm) (ppm) | (ppm) | (ppm) (ppm) (ppm)
N3¢ 1.1324 3.8466 1.1162 0.8671 0.5592 1.3871
LLNQﬂi%Qﬁ’llﬂ,u 3.0416 1.8456 1.6075 38763 0.9079 2.0759
PDNNILIN 1.1338 1.8079 1.0175 0.7118 0.6952 0.9202
console 1.614 1.8544 1.2171 1.5868 0.8881 2.543
35
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B Auvasdeiud

I3 o a &
W LNUNASES 6 Talag

B AUNAdEs 24 Talug

Concentration (ppm)
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Tumseseidasnandethdoyamnuduiusseninafuildfiatuanududuses
asazanonsgilunsuaglulasi Wudui 0.5-25 ppm. 1aF1answianasgiu (Calibration curve)
wuhansararsunsguluasuazlulasvildanuduiudidudunss den Correlation coefficient (R?)
Wiy 0.9990 wazdmiuaisagatsuinsgrululasildauduiusiudunssdaunisuans
ANEURUSAD v = 0.152x - 0.024 A1 Correlation coefficient (R?) AU 0.9990
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UsnailulasvisnniignuinaszgsnuluisBsenaiimguainandumisianandusmumisilngfu
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