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1a93ngIziinneluuivily (Priming Mixture)

Funaldiianisgaszidinfudinszauiiunia

Autlu (Propellant) UfA3an15t0NHTAINNT
gaszilinlAufaludanageiudugnnszaui

q Y]

daufiluainaindas lusasfignnszauiin

\mdauflaanainandaniiu fefinguufauas
aynIAINIALANYSZIANANE ) fisaufuag
melumirduiluiadaufiviuaanaindindas
Arugnnszguilusaniusiae aynimmani
aunsansanulduuifigniminifiunista
luszezlndfunnma Aeanunsnduunissian
uadnuoizuasasiduTiufiazasawuls
Fudifa®

- scorching {luisingnnsainiaifie
i ANTuMdunsteluszasing oinsin
AutlufiinannnisienInduasAudanssguiu
wiaAuTlu (Propellant) wanAusiudssiandiay
WuaaN9INaINAaIAIBAINSINAZTAYIY
faufigannn usazindaululslailnanantin

971nd1naindaniiasanndinaasi’®

AT 11 udnsn1sindaufiiasaynialasii
Aty Neluguuuufenindanysed, wnlnd
Taianysel wasfaliiianismnlnd sazgn
nszauﬂumﬁ'auﬁaanmnéﬁnﬁaﬂﬂu (http//
www.KURZZEIT.com, 17 flgueiy 2553)

« Blacking ({uaAs uuNndan 1usin
AnTludszianiiiatuainnisin lnduag

‘ 12-1761(107-146)2.indd 114

a13Usznavdssiana1suaufifivasdusznay
aelududenszguiuniaduilu (Propellant)
Taanizatnefonisinn insludnu s als
Anysnd s’mﬁnLﬁmmn"‘ia@ﬂsmnﬂmsmia?iu
fifinnswunlilunszuaunisiunaueaenis
nannszguiluuazarsilidmiuindaugn
nszguiluiiiatlasiuminuty Asulnsinduty
Snwausiidawlngudadnezasianulffissas
fouszunae 5 92 (12.5 om.) lun1sdugne
Tuwnuasfissuziolssunsd 10 #9 (25 cm.)

'
ada v

Tunsaingesinanstiuaindanen®

AT 1.2 udnsnnsimdaudfiuasayniaiin
Autluuazuanlsnnnguuitdinunengniely
Jzazdiadszannd 5 67 (12.5 cm.)

- GSR or FDR fwusrAududiin
971nn13RANTHEINA1ITHN I#SILED (GSR :
gunshot residue) wazAusiufitmn ndlunun
#3ataluN1UNISLHN ALY (FDR : firearms
discharge residue) Lutnnguilazdiuiniin
wnnduazamnsairdauilulalnandingy
AsuLEddmfitintinannnasinn lndeas
d15Usznavdszianaisuaun rinldiaunse
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As2anuLENIUssIANH [AFaundannide
renesn ludiuszasfofinsranudidssian
fausansranulafszasiolnadodssana
30 #7 unsfedreunnuasfiszasiiolna

fudszunae 48 147 lunsdindeseanysilu
dndageny’

AN 1.3 WEAINTISIAAAUNIAANTINNIUANS

W [#AUEY (GSR : gunshot residue) WAL
Autluffainndlinuansadelainiiunns
W1l (FDR : firearms discharge residue)
(http//www.nighttiger.net/ballistics/
identification-of-gsr-particles-organic-

components.html, 20 §in1AN 2554)

« Bullet wipe mark tHuAs1ULEHN

Autlunazisnnguitamuaulaasavuuangan

Aszauty Aaadrautudszsianiazisznay

q

Tudaa1sinneinansnaaduiinday
annszguiulunszuiunsndnnszquiluia
flasfuAnutinuazAsundIfiAineInn1s
i Ingduasanstsznavilszianasuay Ay
Anatdiuinanasgnnszguilualunaed

¥
a o o

annszguiiwiafaunenufigndenu azifin

o '

nsidunduatgnnssguiluingngnia Heas
6]

danalAnsuansAanfnadn qu
quilu

4

)
=

nn39

ee

v
a

gnfelIusialaasauraniagnng

o P 9]

ee
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Amf 1.4 wansasusinAuTiufiazlsng
uinnauniainlagsavtasgannssguilu
(Bullet wipe mark) (http:/www.firearmsid.
com/A_distbulletholes.htm, 20 &in1Ax
2554)

4.1.3 fladelunsiinAsruwdAutly

AsruEt1AuTufiazas1anuldum
ihmanelssiandnfigniiedu liunauiain
wanAuTufinuaingnnszquiluaanun
nstnaindasiigadnaisanazausaud
goun® (Uszunse 2,000 C) Fannelutasn
Autlufivuaanuntiuazisznaulusiag aynie
sasAuTuftitunisinndagnaanysoiuaz
Tianysel Aufufidalssdunisiwnng azd
fesguazasiafiang =) fldarnnszuaunis

ynsuifintaanszquiln (asanniusinAuiy
Wuaanuanielnaindatiuiudoudiosd
AMSHIFIuRaynAlaasand W Inaiiiungs
Yagfifinaatias Sedinaliusinduiiuazysly
Talilnaenandasiiunnniin Heasdiszas
Uszangd 2 WA (60 LAURALNAT) fi'm%'um'gﬁ
funnuasdszai 6 WA (2 1WAST) d1%5u

anqsliuaindateny witladanacinananis

:
4 o & o

Usingasusinantiuuuengnieiy diade

u
%

nifallil Aa

- dnmiufiotasdinfigni duluy
nadifignislunisfdnianty doafinari1did
AT AUTIuARTUAN
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- dilm UssianvasAudenssgully
Wianuily (Propellant) #azdadnuumansigly
Fun1aiinUAAsa1n1sEn InsiRsnefiu

« dSurauseduaueInnisseiin
doifunaduilasuinainuiia Uszianuag
nszguilu Seuddnasifunszguinulueuin
e TnguUssaeAlunslfaufinnadiy

- dmiTnniadinnsnisussgiuds
nseauilunsaiuilu (Propellant) ns:auﬂuﬁ'
usTANAntanaduseiuAuuasiuinAuTe
Tusanaufigaunntugiag

4.1.4 wailalunsnsrafgainiszesis

Tunnsmsnafgainiszasdasiiunis
A529AIIUTAITALIAINTTYNEIAIEGNNTTEY
Tusuthfignde Aalaem = Tuudaudndignde
dnazinnlilunisnsiaiganingusvian
\dadin Taandnnislunisnsiafigasdiiont
szarfnaziiunisnsiafigaiiliauifiay
ANHASAIINTTINLALAIATILILANIANT UL
tinfigniafinufasfudnwazn1inszaiesi
rasps U AuTufifis natystiusasaede
iflasandnwaizn1InszaneiuasaI Ui
Autlutiy azfinasidsuudanlunny uila
1un Uszinnuasarqstiufilifie aaanau
Usedngaan Amawuassudinssaulu
Bndae HalaandnnisifinulAsednwas
n13n3TaEfItatAsIuLENIAuTNlY
N3LUIUNIIATIIRGTIU 28ATI9TIAI LA
pranstanadauazdinnsadruaniladusiie o
flazdinasadnwaizn13nszanefluagAsy
wahAutilFagluanzifaniu fonda dva
1a8a1981lu AINENIEINdas uile ddanas
nazguilusndeiulunisndn drumaiialu
n13iiesnzinateaziiufefivouandnyme
nnsnszanesnanusiAuTiuty azilsznauly
Fstunaundnaasiunau’ fAa

‘ 12-1761(107-146)2.indd 116

¢ AFAAIITARIARENARAN S tENE
A1 ansianiAsusnANTY, asnALTY
niaauTluAunindlianysoindadalyitmnis
L [l
¢ A3AsIEAMaAd

>> Sodium rhodizonate test

A153tAs1IEHNInAisRe tnadia
Sodium rhodizonate test Lun1snAdauNG
LﬂﬁLﬁamagmﬂm:ﬁaﬁm:maﬁqag‘lumw
wsiusdimanafignda TeaelinnsiAnufasen
2189813828178 Sodium rhodizonate ﬁ'ua‘igmﬂ
azidlumAIudAuTunazdnily feezls
nanafnuFAsefuansussnaufilidaing

>> Walker test

fun1siesziniaafiianagay
#1 Nitrites Hoifludandssnauluduilufioly
doufien ndnuauduassioennilinuania
i Indflaiguysel denazasnisifinlfAsenas
anshfidunom3addu

>> Greiss test

fun1siesziniaafiianagay
%1 Nitrites 1A&auAUINATA Walker test WBl
Tunsiimsnzitu 921d naphthylamine unu
2-naphthylamine-4, 8-disulphonic acid ‘ﬁ'\i
HataunsiinUfAsenasansifiddu

>> Marshall test

Hiun1siesziniaafiianagay
A1 Nitrites A28n1911U A8 uae Nitrites
flud13asany Sulphanilic acid 5% U
nszaudngyl HeazlinanisifaufAseniiu
d1stsznavfil#dsing

>> Tewari test

fiun1siesziniaefiianagay
%1 Nitrites A2an1311UJA3 88 Nitrites AU
d19a¢a8tazoline hydrochloride (2-N-benzy
lanilinomethyliminazolinehydrochloride) ﬁ\i
aglfnantafinufaseninansussnaunls
Anang
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>> Lunge reagent

n13itAIEAnTaAiflainAdla
Lunge reagent \iluinafiausnfifinnsuiunl
anadauninianszaastaesfutly H
Wunnsrufaseniaafiiadiasncing
Nitrites A28d19a%a 8 Diphenybenzidine ﬁl\’j
aglnan1siinufaseiuansusznauild
Sviiiu

>> Dithiooxamide(DTO)

Tun133iAsshniniafitiiants
nszanufTatAs uLNIARTNlunaamnAdla
Arufildinanann wafildannnisdmsnsh
UANAINNTITUIUVANANHUENIINITLAAF AN
wanAutuudatarinldannnsansufianiedi
neaanzasgnnszguiluladnaaalunsdif
iunnstissiegnnssguiluudia Lead round
nose W3a Semijecketed wslunsdifiifiunng

gapugnnszguiluuida Full metal jacketed

Hefidnwouznasgnaszguiufifusenasuag
Faiunaiansitaszintaad Dithiooxamide
(DTO) %’ﬂgnmm‘lﬁlﬁa%Lﬂs'\zﬁmﬂamm\a
(Copper) waziitia (Nickel) ﬁl\‘]L‘ﬂuﬁ']ﬁ!
avdlsznaundniifiaglusasgnnszquily
(jacketed) Wawain131NU{ASENLAY Dithioox-
amide (DTO) Qﬂ'ﬁﬁLﬁﬂ’uﬁmﬁﬂﬁ’]ﬂﬁﬁ%ﬂ’]ﬁu
nagwae (Copper) LLa:ﬁ)z‘lﬁﬁnuwﬁﬂmmﬁa

rinufjfzannudiiiia (Nickel)

4.2 avAlsznavLauNITEUTin

4.2.1 \ABaanszguily

Lﬂ%annizguﬂmﬁuﬁﬂﬁﬁmma’ﬂﬁm
atinaunlunisfieflunazifiuiiaulosniy
dmsugfiazdanfiRaumanniasfuaiyaiu
wazip3annszguiln denuiangnune
wizsnutgaifaifailu n3aonszquily
Yngszifia eanlfindeuazdnfinnanyaiy
W.A. 2490 uflufaAN w.e. 2543 614
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fleunaniedaonszguil #uigAINTINAGEA
funszgulan nscguusiy nssquumn
ansziiia masilla yusziiauazesan nomiai
imsaludnsaufia (fandn ifialsa laiy
nuanwiaAiu wianszgu gnaziin Aasilla
nuszifiauazesin AdauaNTAAa1EAGIAY
n3aipsan niadedmsudn nsan niald
Usznauimiasnszgui™ anuinlaninu
nunalufiaunasiadaenseguiluiuiugiu
A anTugiufiferuifaaiaefy
Fagnenuiszianaysiiuuaziadaonszauily
Folugaisusurasasdnang Anainlely
pedUsznauuaTndnnIsrinautasiA3a
nszguilu MAaAIUNITHAININATANIIATI
Aimszfnafitinainnnsnieiusasiasas
nszguily

4.2.2 FIMUINTTURINTSHUTU

imurnistaenszguiluidy 1Antu
a1nnsfunuAuly Zadannladin1ssiuun
Uszianzasanlunazladuunidssianuas
Autludduniluasousninduauiiuudasiuei

(Black powder) ‘i'iﬂﬁa’j'nﬂu%'mqs:tﬁﬂmnﬁ
AunuTaelszinadu adszunnd e.A. 1000
nszguilulugaisuusnisinnglifisainanyaiiu
T szfunszguiinfili@aannenysiiulszian
Tudszquan Aefinalalunismeulag
n15u9sgnsTguliuiianslinaindan aude
dutszanns AR2538A 15 Faldfinswaun
nszguilnuuniuiaiiniudeinalnnis
iaufussynszguiiuntadiutinaaindas
#afiuguuvunalnnisrineuuasaysiiuly
H9q9iu usludiurassnily (Propellants or
Gunpowder) HWutiameliduTiunfinfiusn (Black

powder) agindlauian Taanann13vineuLan

& & 1 a

nsvguiluiusiudannfellagiunannis

finutisannianan Aalinisiaufizan
anstn Indizasiuiiuainnisseidaialila
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uRaludsunafgeunnluiiuddifaiiiaius
Tignnszquiladaufilulufieniefsaonis
#oludaunannisivmuaniaiy azfiaaiu
uanantludrurasn1sWRININalnN1STINeY
wazYandliiluasdusznavuasiniag
nazguiiuuaznalnnisrineueatafatiulfd
ANLuEININTY fAdnusiasluntstia
anntundaiowrmnUszANEA Wl NG LAY
ANTAgUszasAnasnslieny daluniside
aTudgouiunaannalnnisinauasdiud
\uasddsznauainiadaanssguin' e
audlsznaundnuania3aanszguiinludaqiiu
Usznausng
4.2.3 andlsznavtaniadaanszguily

> annszguiiu(Bullet)

> Ruilu(Propellants or Gunpowder)

> aannseguiiu(Cartridge case)

> uAdtlu(Primers)

40 S&W Centerfire Cartridge

| Bullet Jacket

\

Bullet Core \

Gunpowder

Cartridge
Case

Flash Hole

_ &

Primer Mixture Base (Headstamp)

A 1.5 uanalasiai1eaeAlsznaunag
nszgully (http//www.FirearmslID.com,13

NUIAN 2553)

4.2.4 annseauiiu (Bullet)

WuReuizNsiNtain1slia1jatiuaude

o

faqliu gnnszauiluinasnaniuniainlans

q ]

‘ 12-1761(107-146)2.indd 118

azAfluasdAusznaundn deareaziinng
WaIgULLurasgnnssgulnuluunednsue
i fnnsRuunuaziagnnszguiludialans
B 1w Kuddunasunn w3aTanduiia
WnmLisusauazlszananmlunisliem

wedszns NefituagiuiaguszasAlunis
AaNLUUANNTEHUTININ

1 naguAfiuAzAa (metal jacket)

2 unuMEN (lead core)

i

A 1.6 wanalaseaingauAlsenavuag
annszauliuatianaiuaIiunsn (http//www.
world.guns.ru,13 du1AN 2553)

ﬂ’]W‘ﬁ 1.7 Ll,ﬁﬂ\‘iTﬂi\iﬁ%’]\m\iﬁﬂ‘izﬂﬂUﬂﬂﬂ
annszguilu #iiawaAzAa (Plain Lead Round-
nosed Bullet) LAZUNUA ﬂanumﬁuﬂ:ﬁ
(Copper jacketed full-metal-case Bullet)
(http//www.FirearmsID.com, 21 fduiAy
2553)

4.2.5 AUt (Gunpowder) nIaAUdY
nizaju'ilu (Propellants)
AUTlY (Gunpowder) #3aRAudINTEEUTIN
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[

(Propellants) (iudngAfianiwidinzacuds
ausafinlfazannisiun mdldunddnuan
1NTUIANEAUIINGT FILANANHMTIAINIS

aoo

WnUfAsenrasfutiunainsaasausisuag

o

uwRafgonnn Fesinsuinusesudilaludszens
Tunstuauingludnwaizsng 9 wu asiin
sufiandagnnszguiiu (usu dedaulad
Aamnnnsnaneniivanystiunudiwuduleiu
flagifu AnTududiniswaurgluuuiiianis
leruluntsfeTlufsusidasAnssud 15 uag
n&a1niu THdnswauiauiinlifiagig
wmanzansatagUuIzashzannislionulugy
WUUAG ) feluduasAlsznay Juuuuzag
Autiulutagiiuisndnuundssianuanauily
(Gunpowder) n3afuaaNsEauilu (Propellants)
panifuauisziansedl

1. Aus1 (Black powder)

AUs1 (Black powder) Lluingsziiin
diausnfifinnsfunulaedssinady iiia
Uszanaidl A.A.1000 Aelafinswanuninanli
\uAuTuludl A.f.1040 uazAantuAlsd
AsWRUIgUkuUAs e uluanwaesng
nszanelumgfianalaiinaudenlsy dau
UsznaunantatANmn (Black powder) ﬁu QM
Usznauldag a1uld (charcoal) 15% ANz
(sulfur) 10% wazAULUILEI(potassium nitrate)
75% AuAN (Black powder) [Asumnuiiauly
nslfenuinandenszquilnuaiananatnans
$oull aunsenuldfinnsfuny Auiluuiiafu
atusias 1uil A.6.1884 AafinarinlHauanla
Sumnudaudiantiozan'™

2. AUATUTIAE (Smokeless Powder or
Nitro powder)

AuAINTay (Smokeless Powder or
Nitro powder) uAiudanszguiludniszian
wileAlasumnuianatreunluilagiiu Tna
anzagneficlwin i fdusudanssguiuly
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nguanysilunnluilagiuiaseinlunisiia
UiAsan1senTngiannnissafiniuazlfiaiu
taedndunuanii@fanindus Auatuilay
(Smokeless Powder or Nitro powder) fl’gﬂ
Fusun1a1nnsAuNuTRgIsIdinusegs Gun

cotton Uax Nitroglycerine #8n"53i1ingsziiin
usageneaasufiannlienuludrnsudude
szautniniunisnruANusessilia Tag
levnzagefiansinulfeuiiududenszgu
T wsesuarnnnssfindugouarsanionan
aunalfiinnnsszidinuasandasiaudgn
nszguiluazindaufviuaindasaanluls
deealin1swaiun ludrefantasyaruly
Tusualrni1malun1sAuANL§Asen
1nn1sssifinuazn1swauiuaiutian
(Smokeless Powder or Nitro powder) Lﬁa‘lﬁ
fiuszdndamfimunzausainguszandly
n1sliieufy 1p3asnszguiluuazanqailu
wiazuindszian Adnrsvmuniung lu
HeqtiuannsnduunauaIutas (Smokeless
Powder or Nitro powder) aantflu 2 Uszian™
Foil Aa

>> Single-base powder

AUAIUNAE(Smokeless Powder or
Nitro powder) 131AN Single-base powder
\duduliutszianauatusian Uszianusnfign
WautuiAalfenufua1yslu Single-base
powder gnAunuluil A.A.1884 Tan Vieille
fniafinnansaes dofiniuainnisazans
Nitrocellulose n3afiiunfuluuin “Gun
cotton” lua1sazanunaNtay Ether Uas
Alcohol #euasaanfiliazfidnwaziiiugu
(Gelatinous colloid) Auifiatanalfuieay
aunsatugulslumans <) guuuy feduuoy
uey ure nssnaumniagusteludnweizd o)
16 AnauAnssnasnistiugrasiuaiuiias
Tudnwoizang ) fuiy axdonasiadnssolu
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n1sialfAsannismnindainnisssidnd
uanFeAuAnAe"™

>> Double-base powder

Double-base powder tHudnuszian
WilanagAuAIutiaz (Smokeless Powder or
Nitro powder) QnW#@ILTIu 1o Alfred Nobel
dniafitnaaiion Wil p.A.1887 Faldviinis
avane Nitrocellulose 11 Nitroglycerine W&
naNFIBAN5AY %) WatielunisAianNIAY
AstugUludnwazsing ) ludleqiuauaiy
#aa1l321AN Double-base powder fiufifiay
uazdinaslifaruduattouninais Tuilszina
fenquazlifuaiutiasuin Cordite Haifin
AUAINNANUSZLAN Double-base powder
fiflasdusenauran Nitrocellulose 37%,
Nitroglycerine 58% Was Vaseline 5% Lﬁﬂ?j’aﬂ
lun1sAsanInuazn1stiugyl Cordite gnli
HiuAudenszguiulunans |uszian Aous
nszguiulnaitonsequilunnlunuinsiie )

3. AugUuuulng (Moderation of nitro
cellulose-based propellant)

Tuilagiiudinrnadnaninlun1swmun
Audinszguiluladuscdnininuaziiniiu
manzaufuinguszasdlunslifsruniniu
waneiifgemnfuandanszguivlungunas
Nitrocellulose-based Tnafin1swamnitludu
YDIANHAUTNNILAINUATNISANUATEIILAS
weufinaeld tialdlsaudensequiluid
AMENTAATIAINAMNGARINT Wi ludaunas
dnwaiznienanmituguiudansguiluis
1uadnaeniaidanntaludnuaeiuiluia
WiAuAffiunin Geecdenan1fifn
UfAsEn1 I Insifisamsatu (Husiu nns
aulTulgeUsAndanasAudanssguiiu

ee =e

whalainfianudrAguaziiuaanuaunag

ee X2

NARWBIAZINE

‘ 12-1761(107-146)2.indd 120

TunguuasasiAnufenaziinsnanan
Tulusndanseguiinludagiiu laun
nauravastAnudenanlusuds

nszguiiu®

Additive Purpose
Resorcinol Plasticizer
Triacetin Plasticizer
Dimethyl sebacetate Plasticizer
Dimethyl phthalate Plasticizer

2:Dinitro diphenylamine Plasticizer
Calcium carbonate Adsorb free nitrogen
dioxide for long-term
propellant stability
Diphenylamine Adsorb free nitrogen
dioxide for long-term
propellant stability
Dinitro toluene Gelatinizer to slow
rate of burning
Dibutyphthalate Gelatinizer to slow
rate of burning
Carbamate Gelatinizer to slow
rate of burning
Barium nitrate To increase rate of
burning

Potassium nitrate To increase rate of

burning
Graphite Surface moderator
Woodmael A fuel-only shotgun

ammunition

naNtaENIANUAEHAAY ) Nanaasd
nsliflAnuAeAndenszguily

Additive Purpose

Cresol Nitroglycerine
Carbazole N-nitrosodiphenylamine
Carbanilide Trinitrotoluene

Nitrophenylamine N,N-dimethylcarbanilide
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Dinitrocresol 2,4-Dinitrodiphenylamine

Triactin Dibutylphthalate
Nitrotoluene Pentaerythritol tetranitrate
Cyclonite or RDX N,N-dibutycarbanilide
(Royal Demolition eXplosive)
Diethylphthalate Methycertralite

4.2.6 Uaannseguilu (Cartridge case)

Uaannszguiufudmilflunisussg
ATy (Gunpowder) niamAudunsrquily
(Propellants) ﬁﬂéauiﬂmuﬁﬂuﬂduﬂs:qu
Tuwniald Yaannszguiinazriainlany
agdiiilay, naundasriananndanAfausie
agfiuiiny 1iasainazifiudufazsiansaniy
wsnsziiinannnisssiiinuanantiunazAlny
SauamiAanlFarnufasenisienlngd

4.2.7 uiilu (Primers)

wWAUTW (Primenn3atuIunIens sy
Uy Hudrudrdalunalanisnienuuas
nazauiin anelunfAvily (Primen) 23u3393Mg
I UALUUNTENULAN (Priming compound)
ﬁ'ﬂunalﬂmw"ﬁmuua\ﬂns:eju’ﬂu Priming

Bullet

Bullet
Case

Propellant

Rim

Frimer

oy

AN 1.8 wanusuRtsrasufUTu (Primer)
lunszguilu(http//www.forensicfact.word
press.com, 30 {UIAN 2553)
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compound az1AAN1332fiATHAINATINTZUNA
randnunsguiundauniiu Senaa1nnas
suifineznaliiindsznialngnindiinluqe
sufinfudanszguily WalfiAan1sssiiadsl
wsenugelunistivaugnnssguiusaly
Priming compound LﬁmﬁuQWﬂnﬂiﬁuwuaws
Usznau Mercury fulminate 1uil A.A.1807
ot Alexander John Forsyth Salugaai5ausn
gnianliluanjaliudszqiinuuuiiuudy Tu
flagtiunAuiiuiiutindiundanudfoly
nsvguiliuuariinislieuiuadounsnany
agAUsLNauYaY Priming compound 4
galsuusnazdsznauliéiag  Potassium
chlorate 70.6%, Sulfur 17.6% Wag Charcoal
11.8%

suuuvzasufUly (Primer) fifinsld
1uluanqstiunnlutleqiiu wisaaniiuaas
ufin AauAulu (Primer) lunszguiluiina
auININLAsuALTY (Primer) lunssguiinudna
"UINNATY

CENTERFIRE

RIMFIRE
___—bullet__

cartridge
case

gunpowder

rim
containing
primer

primer

A7 1.9 waRsAuRNeaeuAUT (Primen)
Tunszguiluginnuiusuuasuivilu (Primer)
Tunszguiluaiauuiunang (http//www.
hunter-ed.com, 30 dU1AN 2553)
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4.3 wuifn nwd uazanuARnla
aANNI3al
AIENANNITINNIIATIANGAUAIIL
i AuTuuuagweulssiandniy fuun
nlunsiiensiiianmangiufiazidianles
ANFuiiuEIfndugniiesaagnnszquilu
n3alduazgniefszaziinnnls fananis
Apsnganlfifugiulunisaspnudiuiy oy
UsznauluarananisdtasnsAna1faIAey
finnannisfsiiuuazansdunidniaans
afiunidadlunsnunsinanily denszurunis
tumauneialunInsI9iieszhfiauiunig
atflutlagiiu 1flunszuauninsnanigeiii
fatnsazsiasgnrinataniadinisiduuuila
anluluunedan Usznaudunisiiadndin
TupruiialangasuanisitAIIEALAZ AN N
sasiaadnafililun1sdinsnzh  faenns
Aipefas Ui AuTuRaniszaieiindn
n1slun1sdiesnziiianianddgfiniain
nnsfefluniaansiafiiagluasruminduiu
forudedauiululalunisuindnnns
AlAszhnis1ga A finnainnisdsily
pruinafialangdisdngaalsaidud (X-ray
Fluorescence) LaNI5ATIAILATITANNENS
indifaglunsnuimsinauiiudainadia FT-R
Spectroscopy Winunuazanaliflunisiiaanzh
fadrsundnfgnisifianiszasis deunaz
\Hudsglamdadnsfissianiswaniinaianig
A3 gainiszazde Noludiuniswmun
inpiAn1siiAsisataianaunuinaiia
WamsaaiuayuNan1siAIIsrannafiafy
fisiiiunnsaglAfiusgananmanndotu
4.3.1 inafiaandistvigaaisaiaud
andlsdingaalsaidud (X-ray Fluore-
scence) (umaAfiAnI1sAtAsITAALE Tag
nsAnEINe dnTnsalniifiiAuniasiunis
Uaae (emission) WAIEIY Lﬁamw'ﬁ'mm@ﬁ

‘ 12-1761(107-146)2.indd 122

uasdusznauluansiatnesiie g fely
apMnInLaTIEIUSNNM nanATtaNnAlia
AINAY AaedinnInssAuaIsflat e
arsndiandniasadununiniaaynia 1w
AlanAsaunialusnan aznaNaisIfmI )
luanssadnenanangnnszsuiazlaas
wateuaanuilugdeasidiandianieg
(characteristic X-ray) 9dfUdanaanuniass
wanuaglugmUseunm 160 kev 11013
Aipsnsiiinlsunaiasifialun1snsiaia
(detection limit) 8139/522[AHE5ZAL 1 ppm
(Ipg Aadns 1 g) wasinlianssadauuuiay
U4 (thin film sample) 819A522lFF15EFUFN
nd1 1 ppm 16 luileagiiulasinnsyiinaila
pananunliflunismnsraiiasiziaisiaadne
NAIUTARZATIN (metallurgy) NIIATULAT
896 (geochemistry) @1962887997N1ANKH
nefuduIndanuazn1snsaigeiiag
weinu'™

1A38IAT29TLATNSA AL IR EmATIA
mnmséﬂqaanamuﬁ (X-ray Fluorescence)
fifalaseulunslinudlafiauduiaiaciia

Auagnaialsznis W As993LAIITALEY
A TAIUIIA1EUIIAEY ATaliiATNIaT
ManusIANIaNAU (multi-element capability)
Tdrinanuansatinen3anildansfaatine
&ijﬁﬂaﬂﬂ‘WLﬁu (non-destructive method)
ianssatndluanwiidunasudals

4.3.2 Wisednsuaduduransaain
Tnsdlnd

Aursan alnlnsalniliduimaiia
nsimseafifenlilunnsnsaday figadl
Tasea¥10ma0ans Simsnehlanesatneifiu
uatuin vasinan wazuia dayafildann
Bursseailnasuazlifiayaifnafuny
Hundululaseaitsuaclaana Aailiuiaya

'
a

NAEIAUNITAN (Vibration) WASNITANY
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(Rotation) uaulalana WagaIUuAIL2N
AAuBuNIsATaRnIna e inlfiAnnNS
niwdiurasdiannsawlulaanald l#
aunaSuilafidnwaiiuuoufiuaunia
iSaninfinuazadlndniatan indaniiufu
durssaiudraniovasaiinaiunas
n1susfedusiindnindgediaunduagly
#29U32810 12,800 0 10 om-1 d29AAN
aunlsisn
dremduddanliunfigalsun
AunIIALINNAY #30 mid IR luta9 4000-
650 cmt Anluguiuinfuaasdnilitaya
te3ufu Tudae 40001300 cm- 92138077
group frequency region ﬁﬂiﬁﬁauuaﬂaﬂ
functional group ualail#lAseasefianysal
vasTuianasiu | uazdae 1300-650 cm 92
13803 fingerprint region aaiudiufinans
Trseasnmnadluanafisaysel wasfiudnwose
lawnzuasluanaiu +) dulnpsudlsfirauiig
Fufiau Fesiavandunisiseufinuiuana
n31ulATeas1eual Bunsusaailnay
4.4 2%sunssunazNaUATefiAeiiag
TunszuIunIsiumauNIAIgINLD0E
n1sAsaafigadiianiszasin azdaariingg
naaasdinadaua1yaliusasdisanunIT U
Tufuialszinnidarfufudlilunisnameg
iarinsAnsfisulAnednwnizn1snszane
srasirfiufusinguudfignis d1diaanu
sanndasiudnwaznantfigndelufiinmg
w3ald agals[4]
Tuansg1uisnisnsaafgediiionn
seazfianiasansasaingnnizsguilu (ndinng
Wunaflanis3iasnzAnisiadl Dithiooxamide
(DTO) w3af5uniuludniadn Rubeanic acid
test tiulifudnisnie lasennis
JiasgRdaminadagin1sawianliia
JIAIEANINaILAY (Copper) Wwasiiiia
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(Nickel) T8 #Hanasums (Copper) uasiiiia
(Nickel) Lﬂuﬁmauﬁﬂi:nawﬁnﬁﬁagﬂuiaﬂ
annszauilu (acketed) uazlunnizfignnszqu
Tunsznudheziinnisidenduasiisnsnuuay
nawual (Copper) #3adfitia (Nickel) [31ilu
vialagsauguasgnnszguiiu nafildain
A1531A51EHRANAINATSLILANANHEIENIS
nszanafltatiIANTiuud e lRan19a
nsudantaidinieaantasannszguiinuleaan
fiae™
Tun1saiaseinnssazdouuilnung

figniieiu Aun1AsgIuIEnnsAsIaRgastls
fn1sduneiiannsIiAs1zH Modified Griess
dnanliflunnsiimnsinndneaenisnszans
Faranusinfuily Funafinn1sitasnzih
Modified Griess 2z1iun3LUIUA1TAATIER
naAdTaan1sinlfaseIn1aAinu&EIs
Uszinnlulas (nitrites) Hofinansdsznaundn
fiflaglududanszguiiu delunisiinufasen
aylAansdduung
Tunasguisnisnsnengasiiiiand
seazfianiasansasaingnnizguilu (ndinng
1Wn15dAszEn1nadisiainafia Sodium
thodizonate test Haifiun1snasaunisiadiiia
waynanzifinszaeiagluasuetiiumg
inunafigndie TaeliinasiAndfAsanas
#13ava78 Sodium rhodizonate AUAYAIA
azialuasudAntiuuaziosiniy HeaslH
wan1siinUAAsaTIuasznauRl#daiag”
Tunnasgruisnisnsrafiganladnis
Wunafiannsitesnsisagefadunsse
alnlnsdlndl Whanlflun1siirsnzisatineg
\iassiu Tasawrznislisaufuginsaliada
WUU Attenuated Total Reflection (ATR) Hudu
Hal#dAnannsalunisiimsizisiadnels
warnnateNniu Tasiawizatefelunig

fumauranisdipsazinaliiduunane

123
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Tun1siiasneshssamaiindu - lutunauy
sialy"
n1sfiudlatgsnAuTuangsian
sodelunisnamn Adlaaiugruiuiiiiants
A3Ragatas AN LS ana T Td Ay
Uszianluntanams Neilunszuiuninge
Aganazivuanialunisiipsnshfayalu
Anwouzsng <) 1y 1A JUseAumsfifinng
Asranuninengdanaedunialuaniud
\iang Tagazindayananisiiesnehalaly
Wisufisuiiaainnusanndalaanis
fnsdsarngutayatvarssnifiulugiuuunas
X-ray spectra, l@NANHAANHMUSNIINILAIN
ranintuuazan mulndanduiiunaain
nsBaludnuaizang 4 SadrAafgnsiefiged
azdasiansanlunsiiasziAanssguiluiu
azfinswmunagnaaniiatuatinnsuand
wnsnarenalan Hedenalfidunisaindruin
Tun1sdiAsizfinazasauiuagnatinge
unasfisnagneiaien uanmalunnsaiiunng

fiffigalunsdaringuiaya deazsniunis
Taun1saruAniladuntauanlunistiinasday
faaathuiiadnun e siirfuoudf
gnisaeszazang +) Aenafiintuezgninly
Anszhnazdnring uiayaluguuuusa Xray
spectra N153LAS1LHRIEINATIA scanning
electron microscopy Usznaufun1simsnzh
fnewnalia ICP (inductively coupled plasma
analysis) "
asieszRdnANTiuAlamaianig
Aimszhansafiunidiaganeluwirauiiy fa
TadndundnnisdiasnsAifiidufisansulu
201153nefans lunnsiesieiutitiusae
InAtiA SEM (scanning electron microscope)
falpdnfivszdndawadreunnifiasenn
d1un3ans9diasshudAniiuanndau
A9 7 wavanysTuniavuiiuinludnwez
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e ) 18 FENaTaIN1SIAIITAEINT0NY
NITUANHMENNINIEATNTAIAYAIALLNA
Autlula

AW 110 udRswani1siAIIERfILnAile
SE/SEM THiAufiegusnaansazuagaynin
wainAudiufiAuainaindasnasaysiiuwn
aalpufn (Beretta) 441 7.65 mm HAIAN
nintsdnlenseguiiuaalaluin Giulio
Fiocchi Lecco 9W1A 7.65 Browning @M
NasUAIHNRLI (FMJ; jacketed bullet)

feiidalarinnisiinsnzhsaatnely
N32UIUNIAIARgedaunsaRezasAIYN
ulddnayanmataninitfinsranutduiy
aynAfunanuRuiunial fenisifey
\WinuandnealuangUsnean¥aEN 1N IBA N
uaNaINNTIATIERENAIZNNINTA AT
16nd12 ayniafinsranududolasunns
ApsnzAannaeflsznaunnely aniadw
\fuandnueluasannaeisznaufiaznsiawy
Taluaynpzanusiniu

H UNJIAST1A

ANN1IANHIFTLINANIINRININIATZIN
ABn1spsrafigannisasionazsnngnnszay
Tuluasell Amzdidalaninisiiasned

U
1% o

satreingniesalunniaiiaalniusn
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Y41A 9 uN. LUGER was Tunn3raaiias
1417 .38 SPECIAL Inaaldgnnssguiluudin
LRN (Lead Round Nose) wag FMJ (Full Metal
Jacket) ul@fin1suaUaNANITILAIIEH
ANHOTNIINLATNUALHANTTIAIIEHAE
madan1siesnsAsagenieailnInsalnd
WUy X-ray fluorescence Spectroscopy (XRF)
WLae ATR FT-IR Spectroscopy Lﬁ'a%miﬁzﬁm
snavAlsznavuasaneazlATIas 19N
TuanazagAsuinluniawdinAuliy Aaan
auﬂsmi’a\ﬁaﬂﬁuq AngnnIgully i
n3fnwnanisitasneAif llunsun Ty
Uszgnalilunisasiaigannissaziouassas
annszguiluuudinfignde RaanauniTHaT
TAa1nn1sdmstsiunlsaufaudunanis
JiAszhEnAdAfainAilAtaIn1sIAA
UfAseminadl Gadunaiaisnisuinigiu
Tuszduanaflilunisasrangailuilagii
Mlan

Taelarinn133tAssinanisnaanaia
TUAIUAISTATIEAANHUENINEATNLAS
Han133AsIEARlFanmAde alnlnsalnd
WuuX-ray fluorescence Spectroscopy (XRF)
Wae ATR FT-IR Spectroscopy AaamaudnIg
Wisufisunanisiesehmateiunans
Apszisanaiiauatniaialfizanioad
Holanansimansh sodl
1. WANTITAATITHANHASNINILATN

dnsauznionianmzantihfiimagaufiia

1nn1Inmaasdeslunssguliuaalausn
41410 9 uH.LUGER luszezfiof 1 a5 a1u190
uananalfsanw faluil

AnINANMAIEEHIY

> msdnum : wudinnstelussesh
1 szaznafmin (Contact) Sy aza319AINN
Benieludnwaefiindassaadnaafiiiu
lndnsaifinauuAnA1gaInszasiy "
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> sasgnnszguily : wudnnsdal
seasfl 1 szaznmfaln (Contact) LARAINN
Bennefsuustluuiinnignnszguiunty
ludanagaau

: uszesfied 2-5 uuSnfignnszqu
Tunzgsiuihfmesaufinunafilndifaadi

: MsieseRdnSeufisuaindnw e
gagAdsdanielussusiiof 1 80 5 fon
ANTFUNAANANHUSNIINIUATIN AEWUINE
Wenszasded 1wty fesnudnwasiiiy
laNANHAILANANI9INIAENZRUATENNIZEUTIY
Tusenshiofi 2 o 5

U3nAI1LaT

>Tuszasfi 1 azdananuasruetn
fifimnandnatronan Yssnavduazdong
\iusassasasnnsiunIndusingagfudda
naaaUANAIE

> uszazdi 1 60 3 awnsafiazdung
WuAswed lFFealan Feaziiulsdnd
UnnamNuiNanNaaIANAIAY

> uszuzfiof 4 waz 5 alianunse
Fornafnasrundnluuiinalagsausd
annszauilunszaeula

> n1siRsnshifiaatAnufiunig
uanFguansresiouaciansatain1sgnie
snugnnszguiiulusazfien 4 uaz 5 azrile
HINNINABNTIIFINARNHUSNIINEATN

A1NANEMUTNIIAIEAINTa gL S
nagaufilinainnsnaaasiedanszguil
31081985 1410.38 SPECIAL lussezfiodi 1 &
5 §1115031A31ERAMNLANANANNSTINRA
Tudanmanuidanisuazidiuiaasiueinly
uinilessaunasggnnszguiluliuidansiu

€

Wil

AnINANULEHNE

> ms@nem : wudinsfislussasd 1
svaznafnLn (Contact) Y 9sa319A2N

==
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danneludnwasiiiuiaesandnundidy
lndnwalfitalauuAnansaInsazi -

> saugnnseguily : wuinnnstely
svasf 1 szpznARRLn (Contact) LARAIYN
\@ennafiguuseluuiinnfignnssquiunzg
luithdinagaay

: svazfion 2-5 TuuSnafgnnssguiu
nzqrthfenadausiouailndiAus iy

: AseseiilaSaufiauanndnyne
aaep21atdanielussasiof 1 80 5 fon
ANTRILNAATINANHALNNNILAIN 2EWUINH
Wenssesded 1 ity fesnudnwasiiiy
LlANANAILANAININIBENZAUATgNNITFUTIY
Tuszasfiof 2 &0 5

IR RTTTHE!

> uszasdl 1 ezdaunAanuAsILLND
fifimnaduattonan Ysznavufuazdaing
\fiusassasuasnisiunIngdusingagfudda
nadauanAL

> uszuzdi 1 60 3 awnsafazdung
WnAs s lFFeanlan Feasifnlfing
USNuAMALTNART DL AIAINATAL

> uszuziof 4 waz 5 aliianunse
Funafupstuainluuiinalagsaugign
nszguliunsanu

>n1siAsnsiiaataaiaiul
ANNLANANIIATT S EILAYIAITAHTANINTS
gnfiadaganszguinluszasfeh 4 uaz 5
2N ABINNINAIUNITAIAAAN B SN
ANLAIN

2. wan1siAs1zhinlSamfiaudnwas
nrenraarngaatiir@anadauntaiiunn
wdiaalmuAnauin 9 ). LUGER uaz fuwn
370a17a3 UM .38 SPECIAL
Tunniafinalouusin 1u1mn 9 N, LUGER
wae Junn3qaanas uunm .38 SPECIAL 1ilu
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anstiufifiiunmdusiuaudnatsuasandas
wafu fenalfidatignilunisimancinig
FoinmanndneaenienienIniiaasnluiy
fuufln Uszian sunavasa1ysTufililunisie
Taan13Ma13N19IN3a05aEEAINN T FUTIY
dolunrsnnaaslulasenisddaaseiselsle
m’;ﬁﬂuﬁaaanﬂs:mﬂﬁ'ﬁmmmaa"qnﬁan
WAfudog aAnwnansenuluifednwos
n1enranmfiaziiniuainnisteundnfe
naday Taalarin1sdenasavlussazsine v
LATAINIIOUAAIHATAYAANHENNIN AN
daisauiey
1nN15AATIERAN LN N1B A WL
aslSeuifinunanisfmagaufiusinguudii
soatlunnadiaalalw@n 1u1a 9 uN. LUGER
uasTunnidnaias 1u1n.38 SPECIAL fisses
A7) wudnduualdnluaninsansasas
AMNBEMIELATATUasIsAARag L d
nadauduldlufiAn ity winaannis
Jips1eRanraen1Innanmtaatrfinagaau
Tuudazszuiu  deldanunsaszymany
uananeluandnwaisenininaannnisiediag
Tunniadinalawin 191m 9 WY, LUGER uas
flunn3laatias tu1m .38 SPECIAL T4

3. AsApsisvlialSaufinudanwaienag
nraanauilrganadaunlugnnIsguily
#im LRN (Lead Round Nose) uag FMJ (Full
Metal Jacket)

annszguilunia LRN (Lead Round Nose)
waz FMJ (Full Metal Jacket) \fugnnazquily
fiflealifuagrouninanes lunszguiunana
#fin 1u1e Uszan Helunsenasavlunis
33t lupsuiilFanensavasnisnaaaadienis
gt nagauselunnafiaalawin auim 9
NY. LUGER uaz fuwn3iaannas uuim .38
SPECIAL fiiilufianagauanysiuusiazuuuls
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nn1IneaasdisslagnnssEuliuganssian
fa ullm LRN (Lead Round Nose) Way FMJ
(Full Metal Jacket)

Mifa1nA1531ATTRENH SN N BAN
ragifisnadauslnaystiunniadaalawbn
U141 9 WM. LUGER uas Tuwnsqaatnas
147A .38 SPECIAL Hldrinnisfianaaausoe
annseduilu ullm LRN (Lead Round Nose)
wag FMJ (Full Metal Jacket) Ra1nNanN1g
AsnsRanraenianiaantantidenagay
Tuudazszasin foldaiuasaszyaany
uanseluandnwaiszninonaanisdesie
annsvguilu uilm LRN (Lead Round Nose)
war FMJ (Full Metal Jacket) 6 lua1yatlu
fdayssian

4. WanN1AIITHRIaENAELNATA X-ray
fluorescence Spectroscopy (XRF)
mﬂﬁﬂ‘lumimmﬂajaﬁ’"imqwmmﬁa
nauduiusiaziiudnisdinTagwaiu
fiu ) fianadaniiaefuntsfieliuniala ez
nszrinlagnisiiAsziniandAgfniein
nsfisTludslaandnnisasrefigasiluileqifu
zUsznauluaas ﬁwmxﬁ"; (Pb;Lead), Waa
(Sb;Antimony), Wil3ay (Ba; Barium) Wag
NaduAY (Cu;Copper) a1%5UN153LA5IEH
dunaniseslegnnszguiluaiianacumg
HUALA (FMJ;Full Metal Jacket) #ainaiiafl
W liduasdinanegiuuunenisiesieh
FatiN1A8N131NUAA38INN0A, Inductively
Coupled Plasma Mass Spectrometer (ICP-
MS), Atomic Absorption Spectrophotometer

(AA) La¥ Scanning Electron Microscope
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(SEM) rﬁm’imqﬂizaﬂéuaamﬁé’a‘luﬂ%’nﬁtﬁa
nsiauInAfiansAsIaRgaNniszesliouas
sausannangnnszguily Hanineda Xray
fluorescence Spectroscopy (XRF)Lﬁm’fl‘ﬁﬁlu
nM3iREinIaIRasAlsznaudfyfinnain

nsfalluduifainunuinaiindu 4 atuf
1andn

Pb Sb

91 183 274 91 183 274

Ba Cu

91 183 274 91 183 273

A WA 2.1 fadisudanenanisiiesisAide
AMIAINTESaRAsAUTENAUNANTINI9IANTS
oty uuithdemagaulussas 3.5 WA 270
daraaindan aragnnszguiiuaalmiusn
TUIA 9 WN. LUGER u#lA LRN (Lead Round
Nose)

whilinadausialiunnizdiaalausn
IUIA 9 Nu. LUGER luszae 3.5 WA 370
daraainaan aagnnszguiluaalaiusn
UUIM 9 UN.LUGER uilm FMJ (Full Metal
Jacket)

=
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AWl 2.2 fattsnaninanisiiAszAide
AMANIAYENARIALIENDURANANI9INNTS
ol vwdhfmasauluszas 3.5 WA 910
daraainaan aagnnszguiiuaalaiusn
1WA 9 NN. LUGER uil@ FMJ (Full Metal
Jacket)

wdlanagausalunnitaatiasd
1U7A .38 SPECIAL luszay 3.5 WA 97nlane
a1ndan segnnazauiiniiaanad tun .38
SPECIAL 4@ LRN (Lead Round Nose)

Ba Cu

181 363 544

‘ 12-1761(107-146)2.indd 128

Cu |

b 188 281

Al 2.3 Fat1oudntnanisitAIIEALEe
AMNNIAYENARIALIENAURANANI9INNTS
gatluuwiihdamasauluszes 3.5 WA 90
Yanaaindan Aragnnszguiluiinaias
u41A .38 SPECIAL #ilm LRN (Lead Round
Nose)

wWhienadauslefiunnilsoatins
147A .38 SPECIAL Tuszae 3.5 WA 91nvane
andne franszauiiuilaaiad 1u1n.38
SPECIAL t#in FMJ (Full Metal Jacket)

ANA 2.4 Fratneuaninanisiias1siide
AMAWIAYEIARIALIENAURANANI9INNTS
gatluuwiigenasauluszes 3.5 WA 910
Uataanaan Aragnnszguiluiiaaias
141A .38 SPECIAL dHim FMJ (Full Metal
Jacket)

21nN13UINANA X-ray fluorescence
Spectroscopy (XRF) d1dszgnalilunnsg
AirsnzFnsnnasAUsznavdAyfinneinnis
fofluundinfilfrinnisiienagay wuinaunse
flazmInanuaInAEA2 (Pb;Lead), WAl
(Sb;Antimony), Wul3ay (Ba;Barium) U@y
NaguwAd (Cu;Copper) ﬁutﬂumﬁgtﬂmmﬂﬁﬁn
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fifn153as1eAnnlun1satANIANE 1A
Neatiaiaisatsaaa1nn1saetlu lunns
ARszhsemaiiadu +)

5. wan1sIlATIzRaIRavAlsEnaudAgTinn

1nn13teily
n133tAszhdaadedindrdanadauly

wrazszasdn ulle Ustianvasanyaliuuas

[

Lﬂ%'aﬂns:quﬂumuﬁlﬁﬁﬂmsﬂﬂaaﬂ AMTE
3§ulfsausaunafiliannisiipsnzhsatig
Arenmila X-ray fluorescence Spectroscopy
(XRF) TaalArN1559U598KANT5ILATIEH
s1RatAUsznaudIAyfiniainisieliuge
Usznauluaae ﬁwgmfﬁ"’; (Pb;Lead), Wadu

(Sbh;Antimony), WUL3aN (Ba;Barium) Wag
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NaduAd (Cu;Copper) ANNUUINIIUAGNIS
Asrafigaisaunaindu ) Tuilagiiu ia
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