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Spectrophotometic Determination of Nitrate in Gunshot Residues
Obtained from the Gun Barrel

a @ & . 1a o @ £ ..
agae auduu (Pinyada Ansanan) '* g8 9anaeAnm (Suta Poosittisak)**
393793 ﬁ‘lﬁ'ﬁlﬁ (Jirawat Thanoorad)***

UNANEa
MsTeiiTaguszasditansimusinalumsn (NO-3)luwirdutlumeluaindaeily
#aamMs58(GSR)Menaiindlalasinlasiwasnsneasslddunwnilaaiasasua .38 SPECIAL
fia SmitheWesson denszguiluuuuiiosm .38 SPECIAL (LRN) fia ROYAL AMMUNI-
TION Taghmsnasssdsinnunssguiiuiiuandiiunszuani 1 dmduiianszguiiu 1 e nszuan

b

il 2 dwSudenszquilu 2 10 ......, uasnszuenit 6 dwmsuBenarquiiu 6 e mudEy wazfuin
futlumendsdstiuiuiivdmniwhmaseandadtiuuasihaingdlmiuazasiald 1 flasudnfuish
duthy vhututinlvauesy 24 il Tesgsnawiefuasses 1 hlwwuhuBnaluesminnige
diavhmsisnszguiluinnu s o weswulinaluwsniniesiigadlanmsanssquilusnnu 3
FowszUsmnalumsmiiviinanaiigademaiudedning 22 Hlus wasiiviinouiveiige
dlafudagniinm 14 HlwmendimsisthuSinaluasmiionauauandeiululuudadn
naaglsfioaismsdananansaananulueslueihduiiludndediuldmsdnmniaminse
i ldszgnd lalunumeiidinenmanslumsszyi ananuwindulluamaluainaastuaainag
Judalahiluesnanldldfunudmendimsidaduadigares wastlunssuantiurumstanud

wuhle Fwamsnmilasnazidudaysaivayulumsiunenunangrulunaiifinenmans

ABSTRACT
The objective of this research is to determine the amounts of nitrate (NO’3)
in gunshot residues (GSR) collected from the gun barrel. The method to determine the GSR
is by Spectrophotometry.The firearm used in this case study is a Revolver Smith & Wesson
model .38 SPECIAL, and the bullets .38 SPECIAL (LRN)model ROYAL AMMUNITION.

In a shooting experiment withdifferent typesbulletforcylinderonefiringthe
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firstshotsecondbarrelforfiringtwoshots until the sixth barrelforfiringsixshots, and the GSR
were collected from the gun barrel immediately after the shooting and the gun was cleaned
before the next shooting run, this process is being carried out every hour for 24 hours.
It was found that the highest amounts of sample residue collected (nitrate in GSR) were
from the fifth shots and the lowest amount was from the thirdshots.The highest amounts of
nitrate in GSR were from the samples collected at22hours andthelowest amount at
14 hoursafter thefirings. The amounts of nitrate in the samples willvarywith different
sample-collection times. However,such methodscan detectnitrate in gunshot residues (GSR)
collected from the gun barrel.It is demonstrated that this technique used in the case study
can be applied to identifyanddetect nitratein a gunshot residues (GSR) collected from the
gun barrel. Itis believedthat a final wipe aftera gunshot,thegun is for alongshot. Evidence to

support this experimental is obtained from forensic science.
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C12H14 N6022 (l) £ 3N2 (g) + ]2C02 (g) + 7H2 (g)

4C,H,0,(NO,), (1) —— 6N, (g) +12CO, (g) +10H,0 (g) + O, (g)

N, (g) + 20, (g) —*—2NO,

N, (g) + 30, (g) —-—~2NO, (g)
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?.A. - 8.A. 2556

M YSanalilasn (ppm)

szaznan = = = = = E
" S B m |§ B | S TR | S BR|§ BRSO B =
ZPLEAN 2 8 =23 2 o/ Fd F o2 g T A g owla g0
2 S 2l S @l S @| 2SS @2 5 gle 53
(¥31.) = tE | tE|lscE|fEcgE|EEcxE|lsEE

= Z = Z a Z I = Z @m 2

= = = = & =
0 0.016+0.004 0.014+0.003 0.011+0.003 0.017+0.001 0.019+0.002 | 0.015+0.001
1 0.018+0.004 0.017+0.005 0.012+0.005 0.016+0.002 0.020+0.002 | 0.014+0.003
2 0.021+0.003 0.019+0.004 0.014+0.005 0.020+0.003 0.026+0.002 | 0.016+0.001
3 0.027+0.002 0.022+0.001 0.019+0.001 0.025+0.002 0.030+0.002 | 0.020+0.001
4 0.033+0.003 0.030+0.004 0.022+0.004 0.035+0.002 0.044+0.001 0.027+0.005
5 0.042+0.002 0.038+0.005 0.025+0.003 0.040+0.003 0.050+0.002 | 0.033+0.005
6 0.038+0.003 0.032+0.005 0.029+0.001 0.034+0.002 0.040+0.005 | 0.020+0.004
7 0.034+0.003 0.030+0.002 0.026+0.001 0.032+0.001 0.038+0.001 | 0.018+0.002
8 0.029+0.003 0.025+0.002 0.020+0.005 0.028+0.004 0.035+£0.003 | 0.018+0.006
9 0.026+0.001 0.019+0.005 0.016+0.003 0.024+0.004 0.029+0.004 | 0.015+0.005
10 0.021£0.004 | 0.014+0.005 | 0.012£0.002 | 0.022+0.002 | 0.027+0.003 | 0.013:0.005
11 0.154+0.002 0.149+0.003 0.132+0.001 0.150+0.004 0.160+£0.004 | 0.083+0.005
12 0.144+0.006 0.136+0.001 0.127+0.001 0.141+0.005 0.149+0.002 | 0.075+0.004
13 0.124+0.003 0.110+0.002 0.095+0.005 0.116+0.001 0.134+0.003 | 0.067+0.003
14 0.007£0.001 0.005+0.002 0.003+0.004 0.009+0.003 0.011+0.002 | 0.008+0.006
15 0.008+0.001 | 0.007+0.003 | 0.004£0.004 | 0.010+0.003 | 0.015+0.004 | 0.009+0.002
16 0.010+0.002 | 0.008+0.003 | 0.007+0.003 | 0.012+0.001 | 0.016+0.005 | 0.011+0.003
17 0.011+0.004 0.009+0.001 0.006+0.002 0.016+0.005 0.019+0.003 | 0.013+0.004
18 0.015+0.005 0.013+0.002 0.009+0.005 0.018+0.002 0.022+0.005 | 0.015+0.001
19 0.018+0.003 0.015+0.001 0.010+0.003 0.020+0.005 0.024+0.006 | 0.018+0.003
20 0.023+0.002 0.016+0.005 0.012+0.002 0.021+0.002 0.028+0.001 | 0.020+0.001
21 0.026+0.002 0.019+0.003 0.015+0.004 0.024+0.004 0.030+0.002 | 0.023+0.003
22 0.076+0.004 0.065+0.001 0.058+0.001 0.078+0.005 0.080+0.003 | 0.066+0.004
23 0.055+0.004 0.050+0.005 0.048+0.001 0.054+0.003 0.059+0.004 | 0.045+0.001
24 0.048+0.002 0.043+0.003 0.040+0.005 0.046+0.001 0.050+0.003 | 0.038+0.002
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M5d15I98 3. (ud.) 13 (4) : 0.0, - 5.A. 2556

9199 2 USinalulasy (ppm) isehusandunaasil (n=3)

szaznm WSnaliulasn (ppm)
ﬁﬁ"q‘lg _ -vg o -r1§ - -ug - -ng - -vg - -ng
. | E g E gl E 2| E g% " grEE g
ny & TR |§ & w=| § &= & & = & &= | g & =
GT’J?)EJ'N '%_3 § gg § § gg § § gg *%_E § gg 3'_'.'2 § glg '%_E § gg
S EE|fSEE SR | EE RS EE
@w) | 2 =2 =2 =2 I I
0 0.049+0.004 | 0.033+0.002 0.028+0.006 0.038+0.003 0.061+0.002 0.035+0.004
1 0.055+0.004 | 0.051+0.003 0.041+0.005 0.060+0.002 0.071+0.003 0.054+0.001
2 0.073+0.001 0.062+0.002 0.053+0.004 0.073+0.003 0.089+0.005 0.075+0.002
3 0.104+0.003 0.090+0.001 0.061+0.005 0.100+0.001 0.109+0.002 0.090+0.003
4 0.113+0.002 0.122+0.005 0.116+0.004 0.113+0.003 0.125+0.004 0.102+0.003
5 0.132+0.002 0.135+0.006 0.124+0.001 0.133+0.004 0.145+0.003 0.123+0.002
6 0.123+0.005 0.114+0.002 0.108+0.004 0.117+0.003 0.125+0.001 0.098+0.005
7 0.110+0.003 0.093+0.003 0.085+0.003 0.107+0.005 0.115+0.003 0.080+0.004
8 0.087+0.002 0.082+0.004 0.069+0.003 0.091+0.005 0.100£0.001 0.079+0.002
9 0.076+0.001 0.061+0.004 0.048+0.002 0.077+0.005 0.086+0.006 0.064+0.001
10 0.050+0.004 | 0.039+0.004 0.035+0.002 0.0667+0.006 0.078+0.004 0.034+0.003
11 0.296+0.002 0.282+0.005 0.254+0.003 0.287+0.006 0.311+0.002 0.187+0.003
12 0.280+0.001 0.263+0.001 0.242+0.004 0.275+0.002 0.289+0.005 0.187+0.003
13 0.255+0.002 0.229+0.003 0.205+0.001 0.241+0.002 0.272+0.005 0.175+0.005
14 0.025+0.005 0.022+0.003 0.0177+0.002 0.030+0.001 0.039+0.004 0.024+0.003
15 0.034+0.001 0.030+0.004 0.018+0.004 0.037+0.003 0.051+0.003 0.030+0.005
16 0.040+0.002 0.039+0.002 0.031+0.004 0.043+0.003 0.055+0.001 0.034+0.002
17 0.046+0.004 | 0.043+0.002 0.034+0.003 0.063+0.001 0.087+0.004 0.054+0.003
18 0.055+0.004 | 0.051+0.004 0.038+0.003 0.067+0.005 0.096+0.001 0.057+0.001
19 0.072+0.001 0.061+0.003 0.050+0.004 0.070+0.005 0.104+0.003 0.062+0.004
20 0.079+0.005 0.064+0.005 0.055+0.004 0.074+0.003 0.113+£0.001 0.065+0.002
21 0.089+0.002 0.077+0.001 0.068+0.002 0.086+0.004 0.117+0.005 0.069+0.003
22 0.231+0.003 0.196+0.006 0.180+0.003 0.246+0.004 0.268+0.001 0.215+0.003
23 0.201+0.002 0.180+0.004 0.162+0.001 0.183+0.002 0.232+0.002 0.167+0.002
24 0.181+0.004 0.156+0.004 0.144+0.003 0.158+0.004 0.192+0.003 0.147+0.002
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mM57 3 USinaluasy (ppm) (n=3)
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YSunaluasn (ppm)

szpzna = = s = = s
ﬁvﬂl’l%’!ﬁ‘u -ué ‘é = -rz%l *é = 'ﬂ% ‘é = -t% ‘é = -ué) é = -vé ‘é =
' ® T 9 & ©° R & ©° 9% & ©° R e ©° 9 e T IR
= = = = = =
0 0.033+0.001 0.019+0.004 0.017+0.003 0.021+0.001 0.042+0.002 | 0.020+0.002
1 0.037+0.003 0.034+0.001 0.029+0.002 0.044+0.001 0.051+0.004 | 0.040+0.004
2 0.052+0.005 0.043+0.001 0.039+0.003 0.053+0.004 0.063+0.001 0.059+0.001
3 0.077£0.001 0.068+0.001 0.042+0.002 0.075+0.003 0.079+0.003 | 0.070+0.001
4 0.080+0.005 0.092+0.003 0.09440.001 0.078+0.001 0.081+0.002 | 0.075+0.003
5 0.090+0.002 0.097+0.002 0.099+0.005 0.093+0.002 0.095+0.004 | 0.090+0.005
6 0.085+0.003 0.082+0.004 0.079+0.005 0.083+0.006 0.085+£0.006 | 0.078+0.001
7 0.076+0.001 0.063+0.001 0.059+0.002 0.075+0.004 0.077+0.001 0.062+0.003
8 0.058+0.003 0.057+0.001 0.049+0.002 0.063+0.005 0.065+0.007 | 0.061+0.002
9 0.050+0.002 0.042+0.005 0.032+0.002 0.053+0.001 0.057+0.002 | 0.049+0.001
10 0.029+0.003 0.025+0.003 0.023+0.005 0.045+0.001 0.051+0.002 0.021+0.006
11 0.142+0.002 0.133+0.001 0.122+0.002 0.137+0.006 0.151+£0.004 | 0.104+0.005
12 0.136+0.002 0.127+0.002 0.115+0.001 0.134+0.005 0.140+0.003 0.112+0.004
13 0.131+0.001 0.119+0.004 0.110+0.003 0.125+0.001 0.138+0.005 0.108+0.003
14 0.018+0.001 0.017+0.003 0.015+0.006 0.021+0.004 0.028+0.003 0.016+0.005
15 0.026+0.002 0.023+0.006 0.014+0.001 0.028+0.003 0.036+0.004 | 0.021+0.004
16 0.030+0.001 0.031+0.002 0.024+0.004 0.031+0.001 0.039+0.002 0.023+0.003
17 0.035+0.001 0.034+0.002 0.028+0.003 0.047+0.004 0.068+0.005 | 0.041+0.006
18 0.040+0.006 0.038+0.005 0.029+0.004 0.049+0.003 0.074£0.002 | 0.042=+0.001
19 0.054+0.002 0.046=0.001 0.040+0.002 0.050+0.003 0.080+£0.002 | 0.044+0.003
20 0.056%0.001 0.048+0.004 0.043+0.005 0.053+0.002 0.085+0.003 | 0.045+0.005
21 0.063+0.001 0.058+0.005 0.053+0.003 0.062+0.002 0.087+0.006 | 0.046+0.004
22 0.155+0.002 0.131+0.004 0.1224+0.006 0.168+0.001 0.188+0.003 | 0.149+0.002
23 0.146+0.005 0.130+0.005 0.114+0.006 0.129+0.006 0.173+0.002 | 0.122+0.004
24 0.133+0.001 0.113+0.004 0.104+0.002 0.112+0.006 0.1424+0.005 | 0.109+0.003




