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Abstract

The objectives of this study were to compare gunshot residue in fabrics after firing at
different shooting distances by Scanning Electron Microscopy (SEM) technique and to compare
the amount of gunshot residue in fabrics after firing at different shooting distances by Energy
Dispersive X-ray Spectroscopy (EDX) technique. This study was an experimental research. The
.380-inch Walther semi-automatic handgun was used to fire at six different distances: 5 m,,
10 m., 15 m., 20 m. and 25 m. and the firing was repeated 5 times per distance. Descriptive
statistic was used to analyze data which was reported as mean and S.D. of elemental
contents. The results showed that at the firing distance of 25 m., the largest particle size was
4.17 microns and the smallest particle size was 1.10 microns at the close range. The three
main elements were antimony (Sb), barium (Ba), and lead (Pb). At the firing distance of 5 m.,,
there were the highest amount of barium and the low amount of gunshot residue at the
close range. At the firing distance of 5 m., the highest percentage of gunshot residue elements
was found as follows: (reported as mean + standard deviation) antimony (Sb) of 7.37 + 3.08,
barium (Ba) of 110.25 + 4.81 and lead (Pb) of 27.55 + 8.59. At the firing distance of 20 m.,
the amount of gunshot residue decreased. This research can be applied in forensic science
to benefit practitioners and verification officers because this technique did not destroy the
witness material and took less time to analyze.

Keywords: Physical Characteristics, Gunshot Residue, Firing Range
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(Chinaworn, 2004)
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A1519% 2 wan1sUSsUBuUS LU AUTUULE 801818 9N1589958 8 N1SEINLANA19TY
AmoatdatenatsdaunlnsalnUuuunsza1enaseru (Energy Dispersive X-ray

Spectroscopy, EDX) (#19)

YSunueerusznauniaail

S2YLN589 v ¢
ALUNMIUVDITINDIAUTLNBU
(uns) . (Mean £S.D.)
Sb Ba Pb
5 7.37+£3.08 10.25+4.81 27.55+ 8.59
10 8.45+4.04 8.30+2.47 27.78+11.39
L.LL N A
15 5.62+4.19 10.65+6.60 25.70+7.11
| |
20 3.33+2.35 3.55+2.92 13.74+9.73
25 5.94+2.70 11.89+£5.95 | 16.88+11.74
L e h

NM15197 2 wan1sUSeuisuUsuanvtAutuuLEENen1endan1s8ensEeLn1se
funndneiu srewmadaenusdaunlnsalnduuunszanendaey (Energy Dispersive X-ray

Spectroscopy, EDX) mﬂimmﬁwamﬂimawLLammmsww 2 ipanmahgn $1uu 5 el
wazAuInAtedrdudsnuuInnsgy vilimsuinssesiifiviinudesidudsinesduszney
wouRludl (Sb) wuiSeu (Ba) wagnea (Pb) uniian Ae seee 5 LuAS

=)
=b

=
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anuseNa

NNNTANYIVUINBUNIAYDLUEALTL Memalln SEM wuii suniavesvindululidnue
Aouthanay uazungaiidnuuzting aenndeaiunuideues Chinaworn (2004) finandisgusn
vasaynIAdifisUideutienan w1 Seyniavsutiueu (Unique Categories) Safuayaaiiil
570 Pb, Sb uar Ba LHuasdusznay uilvamsausneyniavenusifuluandnudeuld
Flevhnsinwmuiaeynia wuin Aszoznnsds 25 was Svuiaeynialuafige windu 4.17 um uag
\Bndign Ao svozUseda fluariidu 1.10 pm desaniiszeglnaiinmnailsnszanetiosninsvey
UseBn vilvaruilenusnnluszesdl Saaenndosiuaiidoves Vongsakul & Sukhavachana (2014)
finamisuavesoymai dulvgiidnumenay Sowiedaud 0.1 81 30 luaseu Fsnmsvases
Tuenidded vhlsinsuh awnsowveumamhTuiidunalvy 5 luaseu) WEyndums usdng
fuiivinaweseymafiazansanuluszeglndunnnit vilianedevesneynaiiszeslnddl
yumdnnitsteglng Wewwn sumawshufitlunlvgfiinaminndy sildmsiedeudivisludng
miuaglUldlnanhoymartiuruiadn definades ieeumamsidvuindnimislulalillng
wiazlaegusalng 9 Wunavhliusmasihwunadnnuldinniszeylnd

uazNMSANWIUSusneIRUszneundnvesushiutiu 1 3 519 1dun weuRlud (sb)
wui3ea (Ba) uaznzia (Pb) wudh SUSinaumeMsnndige Liesnguannsyauiiusesnsussansnm
wazUseAndualunislénu dameiuimihidudosyldFumaunln Humsiiamnsosedndu
Usgmelalldshensgnnszunn saenadesivanideves Mahacharoen (2018) finanfisuiun
snosdUsznauvdninuluuasnnszautiunniadnlulifusiay Bvie

dlevhmsAnuszernstefiunnsnaiy 6 svee Taun svezUsenszos 5, 10, 15, 20 uag 25
wns AosidudusinusinosdUsnouvenuhfuduuanmadiu wuh fiszey 5 wes nuwosidud
smveauifuluinniian Tnessnulinasinesddszneufudnadsrdmdosuunnsgu fe
fis1aweudluil (Sb) Wi 7.37+3.08 TUSunusguuLses (Ba) Wiy 10.25+4.81 wazduIunasg
Pz (Pb) Wiy 2755+ 8.59 (gainUTunauadsves Ba) Lilesannsnszanesveausiiuii Tl
nszandfunnszuentu SemuuinasuihfutulissesUssdadooningzey 5 wng waglilofnund
szeglnasenly wuii flszey 20 wes Bunuliinauuhdutuianawasluuisgelinunuss
asdUsEneundnUiin Fedenndedfiuuideves Mingchanid & Kulnides (2017) find1adens
prashduluszeznanunii 6 Halus llansnsansemsiguendlud wuiSeuuaasild daan
nsAnwIAMLdLTUS TS nalesidudvessinesrusznaundnsinfulu (Wi%) uasszes
1589 wuh Vinaesidusvessglifirnudiiusifuszeenists vadenaflauveunann aniudi
naaeunste daduiiuildwds Fvenafismdu 4 vudewvazinmesewieuudeuvnsi
fhethaitesedsiiasnzsi SEM/EDX

fanansAnydnuagnamenueshAuiiuie SEM wut feymeimsinauuazeynia
Sulzduey Foilvaunsoduignludesuldiismdulsuey namsidedinduandvidfiui
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wAlA Scanning Electron Microscope/Energy Dispersive X-ray Spectroscopy, SEM/EDX ﬁymmm
UBNUUINBUNIAYRAVLNALTY uazn T wLeuRlull (Sb) wulsey (Ba) LagAzi (Pb) ﬁLﬂuﬁm
osdUsEneundnveausiuliulilussosniseiianla fie szevUssda sves 5, 10, 15, 20 uay 25
wns fadu msnwddenansniluvssgndldlunududiiemanslunsiudusseenisdei
anmnsonsranuld SnviadadutselonlliiuiuiiRouasdmihiinsafgadldnsumndnigld
o1stulsmamiiarldsreznsnnaluiiafian venand naifusedluuinuiiondinsdii
1WA Aanansathunlddudugaifameld fedeiildnduiienuddyeddsieniaden
Tosnsnszyheuiin Sadudnmilwesnuiudiinemans

JOLAUDLUY

Foauauuriildannsiay

1. Tunsmaseunsddluszeing 9 ifenuiuineymavenusihduliuiisseylnaivug
Tngjnihsverlng SedufufiRaunsoldusslovinnuunaeymatimussserlumansiaaeuinah
Fnuidusnfutiugse

2. lunsvegeumySinanasduiissosfiunnsneiu vlimsuindiszes 5 wes SUsuas

D

futiunniian esanmsnszaeiveavihdudiu linssandivnnsyuentiu Sanutiinanuin
ullufisvozusedatiesninszey 5 was wasllofinuniiszey 20 Wes BuilvSinauuinfuduanag
wazluuiegalidnudSinusgesAussneunanuisiln gudianunsadwaluldlunisimunsses
nsnsRn ALl

orausuuzdmiunsituaduiely

1. msfinwiUsuifisuanuaseguesUiinaivshiutiuuuii mafiuvdavesihitanldidy
hasifiaruvannuane wu ddud dsu Wudu

2. msiinlioveserystunnduilliBsmaseuliiiussunniivannuansdu 1w €275, Glock19,
Colt 1911A1 Wusu itelrimAdeinnursounguuaninuselomidenmsdumuaeuauniiiiede

fuenys wazinUsylevusnanuauifingimansasly

LONE1591999

39 naflwe. (2558). MylnziwinduluuudedudazeinlnendoanssaiBianaseuwuy
d04n370. 138153V 1YI I Az TAIMeIAEnT 1saSeuweiaeise, 1(1):
23-30.

85 amniadny. (2561). MInsdnuarsmesiuszneUlulaennszaulunnAsSnluii 1ae33 Scanning
Electron Microscope/Energy Dispersive X-ray Spectroscopy Lﬁaﬂizqmﬂﬁmm
UAIneans. 1381539115919 Az iRIneIA1ans 1saseunesaenisim,
4(1): 26-41.

7 17 atuit 3 Usesuieuiueney - Sunaw 2564 | 125

=)



126

19

5eANA dosana wardui guiad. (2557). msfinvUieuiisudnyaenisnssnediiasanauta
Y930uNALTU NAnINNsBeuEUTIANRT YR .38 11 THANENIEINADIMNAN
. 215615991015 Veridian E-Journal, 6(2): 12-23.

anb
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'

InAns BeATianl. (2541). sugasiadeuwsding. nyunn: laideuales.

9
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anasslulngwmateaualaslilasiums. 21581530 NNINT1aeVaURNY (RUUUMARRNE), 13(4):
46-57.
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