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Abstract

Analysis of gunshot residue (GSR) is an important process in forensic science. There
are three steps for the GSR analysis. The formation and distribution of GSR are firstly
identified. Secondly, samples are collected and prepared for characterizations. Finally, the
analyses by using appropriate techniques and the result interpretations are performed. The
GSR analytical technigues have progressively been developed. Starting with a color test, atomic
absorption spectroscopy (AAS), graphite furnace atomic absorption spectrometer (GFAAS),
neutron activation analysis (NAA) and inductive coupled plasma-mass spectrometer (ICP-MS)
have been used for the quantitative analysis. €ach method has different advantages and
disadvantages. The qualitative analysis includes scanning electron microscope with energy-
dispersive X-ray spectroscopy (SEM-EDX) that can determine the unique particle of the GSR.
Artificial standard GSR samples are used to verify the SEM-EDX analysis technique in
conjunction with the automatic GSR particle counting system. The success and the cost-
effectiveness of the GSR analysis are considered case-by-case of GSR distribution and their

environment, leading to the most realistic interpretation of the case behavior.

Keywords: Forensic science, Gunshot residue, Quantitative analysis, Qualitative analysis
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A1sf 1 afifinistdenqsUunaminludsemalng sausiulnenevansawmna drtdnenusisaauvivend [2]

U w.a. Yudu Yug 391

25567 33,708 689 34,397
25568 29,949 139 30,088
U w.a. Inzidyu luifinzidou Yug 391
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2562 6,410 24,348 661 31,419
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iNoTnqUsEANASINNE WU ansudeAurinsau ansiiumnundoadulu ansududvnnssquiionns
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saplusiegavanluldte 13 ¥fia [16-20] ANUNSOAIUIUNNSEYENNSTITUANNNNSAA SR UNTU TS
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Uanenseauiiensiaaoufineny) uasfiyn (Sn) inanntianszau Uaonnseau uasufiudu wadwsildi
Pryszynseauilldld dedosveuntsléisnis AAS 7 Koons uazaniz IdeSunyliRenisadaueumlud
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fnnstdinaila ICP-MS 1eAAstzsiadnDuiunannululu 380naldfninmadla Graphite furnace
atomic absorption spectroscopy (GFAAS) twsnganunsansiaaulelelndeevuaudluil (Sb) wulSey (Ba)
wazneia (Pb) [25] denndesiuinuiduaes Zeichner uazane [26] duldimada ICP-MS Lie3iasnzy
vdnsndrulelainuvesnsia (Pb) tushegrawindu nasitasisnileleinuaevmsin (Pb) dusslowtiuan
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Yuiouansmeda (Pb) Mifinainnisiiasngidiednedountin sUAl 2 wansnanisiinsedivaintudae
wmatla ICP-MS anTuldnna M16 uas AK-47 Liusegivaindednsuazovinveviduusauiiiey
sevzaniufieg By 1 3 6 uar 9 ¥alue (§UA 2() uasFouifiouiudiuiu 1 3 6 uag 9
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wmadAnNsRsaaTiasgiiodnufindnaunddudumaiaiinsieiidewiunuidantdansuazany
Fuwnuaainsguuaniinansiadineriaudunnunn munzautunisiiasigifegiadudiuiunin wa
n53Asngrivin il duTunamevanstusindusednaeltu Aeweudlui (Sb) wuifuy (Ba) wasned
(Pb) Uosadanudnisioguesuourlud (Sb) wuifou (Ba) wagnda (Pb) unandvuandeuyinlviin
Palse positive Faog1udungda (Pb) wasuULSEY (Ba) Unannnisinnlug AusnuwuBiasgnainnssu
wusmediiusu Sulufutdnanisinsnsviagldusunnansiudugn udfldldnuneannudnaganunsossyld
Faauindusiediueinlu [28]
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Lond (Scanning electron microscope-energy-dispersive X-ray spectroscopy, SEM-EDX) tnAafla SEM
onfudnBiannsoudevnsiaiuiifiegns inlildnmiddndswenegeiie 100,000 wih Mdudumain
eDX fldgnSedondrruozneuvevansiegasolinsisiesdusenausnglfanndnisivisunyas
Fundeanuveveznon luda 50 U fduumaiin SeM-eDX lF§uarufisuiiuiuegnauinann

!
(= =

IWvdnfngauvangiunrany 9 Uszne lunisiiasisisedaivinluiilevannaiuisossysiegiald

va o ¢
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“Characteristic” nunsfiaidusyniafinannuinu wazd1dn “Consistent with GSR” nunedivilueunia
o1aazifinannieandu sausdamuneyniafifdnynzsunag (Unique particle) f9guUl 3 vinlvidainsnei
anunsndadulaldgniovunniuisiifesendunanisiinsngiesdusenousigaininatin 6DX sy
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Fregumazeyunials Yrelunistududaiauindueunineinfuniely uas SEM-€DX Guduldinynna
duifsndesiunnsdelu [32] Jodesveunain SEM-EDX ﬁa‘i%’mmﬁumaumﬂﬁﬁ]u Unique particle
Aoudvuruilevannsedesnsnanaeniuinvevsiedne Jodudlelnunisnensnuiusegnalifianny
Fuduge sauviainisldlusunsudumnaziuinuaueyniawiinduainsegne Felusunsudumdnluds
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eoaufURnsnaeiifiinenmansludisUsamediulugléinaia seM-eDX lunnsiinsngiwindufildann
Wiy [11,34-37]

nsAnwdaUSsuLisunisitasisiednUulaeldinafla SEM-EDX uas ICP-MS Tusnuidewey
Taudte uAzAMy [38] uAg Steffen uazAmy [39] IFlAuonANISAATIEIAIRUSIUSILYEIF 08 v TL
faonnsldinaiin SEM-EDX 34 Steffen snuunsaegavesniJuaiunqulineldvendiidnisiinsiside
“ounAAdILLn L (Consistent with GSR) ounIAANTU (Characteristic) warounIAIINENLIAZOU
(Environmental particle)” Fuifunisunnilaguenmnuuansnesening Wiy uazeuniAdauIndoud
Adwndety Fetunisindnsidiulelsinugremain 1CP-MS gninuntddugmuautfiaduvenain
SEM-EDX (ileanAuiAsToNnMsILunUssnvnililgndes [40]
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q

Uduneu [23-24] Aennsldansiadiwmunsauidusvinazanslunismsianiudunudunsdans wu nisven

29



aonmddndlee o Thai Journal of Physics Vol. 38 No. 1 (2021) 22-38

.\tu wwuumn.n,

nsalumsn 5% avuudnuddanntuaddiudrduuudnauiudiedieann Mgun 6 Unlugnisiimsiey
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avuuLviuINegaLiedlaszinnilnTudisimaiin SEM-EDX salu [41-43] agalstnumadaily
munzaudunisiiusmegawdnUuannidgeniilevanivuiiidnfviegieddndn nisgoydeainunienzes
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