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Determination of nitrites and nitrates on the gunman’s helmet

by using lon Chromatography Technique
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Abstract
This research studies concentration level of nitrites and nitrates on the gunman’s

helmet by using lon Chromatography Technique. The objective of this study was to determine
the interaction of two different factors: the collecting area and timing after shooting on the
amount of nitrites and nitrates.

This research conducted on three different types of helmet: full face helmet, open
face helmet and half face helmet by using a COLT .357 MAGNUM revolver with 6-inch barrel
and THAI ARMS .38 SPECIAL revolver bullets. The experiment was designed by asking the
shooter to wear three different types of helmet then fired a bullet three times for each
helmet. Afterwards, from each helmet, the researcher collected gunshot residue after 0, 3, 6
and 12 hours consecutively and from 5 different areas on helmet surface; left side, right side,
front side, back side and the top side.

The experiment showed that time of sample collection had significant correlation
with the level of nitrite and nitrate concentration. Nitrite and nitrate were found with higher
concentration between 0 — 6 hours. However, nitrite and nitrate concentration decrease when
time has passed and conclusion of statistic on the same pace. Form ANOVA test, the area of
collecting sampling not affect to nitrite and nitrate because the time of sample collection
affect to nitrite and nitrate of significant at the 0.05 level. In addition, the area of collecting
sampling on helmet with the most nitrite and nitrate was right, front and top of helmet.

Moreover, the area of the collecting no significant on the amount of nitrites and nitrate.
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1. gunIniuaznIesilonldlunisvaass

1.1 1A394 lon Chromatograph ; IC §%a Metrohm iq'u 761 compact IC Fanmd 1

AN 1 wanaedad lon Chromatograph ; IC S1%o Metrohm iq'u 761 compact IC
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1.5 MunisAsLUUANlU A9 5

A9 5 wanavuanisdusuuiuly

1.6 MUINRINBWUUASILU AININN 6

AN 6 LARILINTSAULUUATILU

2. anandiiltlunsvaaes
2.1 Sodium Carbonate (Na,COs)
2.2 Sodium Hydrogen Carbonate (NaHCO5)
2.3 95% Sulfuric acid (95% H,SO,)
2.4 Nitrite Standard for IC (NO,)
2.5 Nitrate Standard for IC (NO,)
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4. NMSIATIUAIDEN

4.1 dhddmuiiiuiegiavihpuiiuvlugemaiainladdvudafiernisugddsiu
fegrslurasnnnansaun 20 ml LaaLfu DI water 10 ml

4.2 9ty Sonicate Wuan 30 undt A3es Ultrasonic water bath iiioafmiiin
Audu

4.3 thansaraiefied197iliiaun1s Sonicate w1 N3Ny Filter Membrane WIAF
N3UW 0.45 pm

4.4 WigNan1zUawAsadlesaulasunnns il (1) Aenns19h 1

A15197 1 wananeesedbasaulasu lngns i (I0)

lon Chromatograph ; IC S Metrohm sq'u 761 compact IC
ltem Specifications
Eluent 3.2 mM Na,CO5; + 1.0 mM NaHCO;
Flow rate 0.7 ml/ min
Detector (ID ) Suppressed CD (J002)
Temperature Ambient (ca. 25 °C)
Sample size 20 pl
Sample 1. F (2ppm) / 3. NO, (5ppm) / 5.NO5
(10ppm)
Pressure 10.8 MPa
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3. M5AATIEVdaYaN1ERRLUY Two - Way ANOVA

A15719% 2 WARNaNISIASIENEnRvesUSualulnsivumnsfuns 3 Ussan

Tests of Between-Subjects Effects
Dependent Variable: arindudululasi
Type Il Sum of df Mean Square F Sig.
Squares
TE 2| 5 BE 2|5 |2F 2|35 |8 & 3 S 2 &F| 2 s
E 2122 |2)2|8 2|2 |8 2 Z |3 2 | B
Corrected Model 0.119 : 0.053 | 0.095 19 19 19 | 0.006 | 0.003 | 0.005 | 2.341 1.070 1.276 | Q.012* 0.414 0.252
ntercept 0.166 | 0.321 | 0.275 1 1 1 0.166 | 0.321 | 0.275 | 61.955 | 123.216 = 70.477 | 0.000% | 0.000% = 0.000*
flufinimitudaadng 0.028 | 0.028 | 0.028 | 4 4 4 | 0.007 | 0.007 | 0.007 | 2572  2.665 1811 | 0.052 | 0.046% 0.146
szaza luAEI U1 0.052 : 0.013 : 0.040 3 3 3 0.017 | 0.004 : 0.013 | 6422 1.724 3453 | 0.001* ¢ 0177 0.025%
Area * Hour 0.040 | 0.012 | 0.026 12 12 12 | 0.003 | 0.001 | 0.002 | 1.244 0.375 0.553 0.289 0.965 0.865
Error 0.107 | 0.104 | 0.156 | 40 40 40 | 0.003 : 0.003 : 0.004
Total 0.392 | 0478 | 0.526 | 60 60 60
Corrected Total 0.226 | 0.157 | 0.251 | A9 59 59
*p<.05
= a ¢ aa a A U &
139N 3 LLﬁﬂﬂNaﬂ'ﬁ’JLﬂi']%‘iﬁﬁ/l’]ﬂaﬂ@ﬂ@ﬂﬂiﬂ?mlu@ﬁvmu%ﬂ’mu5ﬂEJ‘VN 3 Uselan
Tests of Between-Subjects Effects
Dependent Variable: aAnanduduluaim
Type lll Sum of .
squares df Mean Square F Sig.
2.2 2| 3|58 3| 3|28 3|3 |22 53| 3 |E-2| 3 | 3
Corrected Model 0.060  0.081 | 0.037 | 19 19 19 | 0.003 0.004 | 0.002 | 1.280 1.240 0.975 0.250 | 0.276 @ 0.506
Intercept 0.163 0.189 : 0.136 1 1 1 0.163  0.189 | 0.136 | 66.369 55.269  67.662 | 0.000* | 0.000* 0.000%
ﬁuﬁlmslﬁuﬁaadw 0.007  0.014 : 0.003 4 4 4 0.002  0.004 : 0.001 | 0.754 1.039  0.403 | 0.562 | 0.399 0.805
szzanlumaiiuiagig 0.026 0.038 | 0.001 3 3 3 ] 0.009 0.013 0.000| 3463 3728 0.244 | 0.025%  0.019* 0.865
Area * Hour 0.027 0.028 | 0.033 | 12 12 12 | 0.002  0.002 | 0.003 | 0.909 0.686 1.349 0.546 | 0.755 0.231
Error 0.098 0.137 | 0.081 | 40 40 40 | 0.002  0.003 | 0.002
Total 0.321 0.406 | 0.254 | 60 60 60
Corrected Total 0.158  0.217 : 0.118 | 59 59 59
*p<.05
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