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Analysis of Antimony Lead and Barium in Gunshot Residue

by Voltammetry Technique
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Abstarct

This research aims to analyse the quantity of amtimony , lead and barium in the
gunshot residues from 3 brands , namely : R.P, T.A and Winchester by Voltammetry technique.
Eighteen samples were collected every one hour after discharging for six hours. The results
showed the significant difference in the quantities of antimony, lead and barium, The
comparison results the quantities of antimony, lead and barium among types of gunshot
residues and time of collecting showed statistically significant difference at the .05 level. The
highest quantities of antimony , lead and barium in samples were R.P (39.368 +0.198 pg/l),
T.A (394,337 £0.084 pg/l) and Winchester (291.643 +£1.278 ug/L), respectively.
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efiud)
Mercury fulminate 13.7
D ufalifuveammiauizli | Potassium chlorate 415
gaitine (9.6.1900) Antimony sulfide 334
Power glass 10.7
Gelatin glﬁe 5.0
2) uﬁﬂﬂuﬁii’f’é’:"\md Potassium chlorate 53.0
asnsmlanaden 1 audel Antimony sulfide 17.0
f.f. 1950 Lead Thiocyanate 25.0
T.N.T. 5.0
Lead styphnate, Normal 37045
Tetracene 40+ 1
3 ufliiufiGeni NONM | Barium Nitrate 32045
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'ﬂuﬁqﬂ%qﬁu Aluminium power 7.0+1
P.ETN. 50+1
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Lead styphnate 40
Lead Oxide 15
4 uilihudfe Belgin Ba(NO,), 42
Sb,S, 5
CaSi, 5
Tetracene 3

11 : (REASINMS 3. 2545 :21-22)
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2.3 1931i}% (Gunshot Residue, GSR)

Tasilideamsteiiuesmiduidsnfia  ganginndaunadousznaudiy
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Az 327 1620
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uoudAvell 630 1380

At : (PaadufuMs 3. 2545 : 23)
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2.4.2 minageylaeliladanls laleun(Sedium Rhodizonate Test)
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0 0 0
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PoCi, + — ~
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2 5.504 67.375 48.695 27.520 336.875 243.475
RP 3 5472 68.008 49.428 27.360 340.040 247.140
mie 5.486 67.742 49.000 27.430 338.712 245.000

S.D 0.016 0.328 0.382 0.082 1.643 1.907
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2 5.098 65.020 45.545 25.490 325.100 227.725
R.P 3 5.112 64.516 45.763 25.560 322.580 228.815
e 5.077 64.689 45772 25.383 323.447 228.860

S.D 0.053 0.286 0.232 0.248 1.432 1.158
1 4.638 67.442 44.529 23.440 337.210 222.645
2 4678 66.771 44216 23.390 333.855 221.080
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wiy 4.667 66.838 44.326 23.337 134.192 221.628

S.D 0.028 0.573 0.176 0.138 2.865 0.881
1 4726 63.235 45275 23.630 316.175 226.375
2 4,702 63.842 46.324 23.510 319.210 231.620
Winchester | 3 4.697 63.644 46.572 23.485 318.220 232.860
may 4.708 63.574 46.057 23.542 317.868 230.285
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3

4 = ¢ = = =) o Pal 1
VINRTT NN 4.5 Hﬁﬂ'l‘i'}llﬂi’lﬁﬂﬂilﬂﬂmﬂﬁ{ﬂﬂﬂu i2A1le uazum‘zﬂuﬁluﬂsmwmﬂu

vinganszeuily 3 Bdefio RP,T.A 1ag Winchester Taggrsramaiuasuwaitiundenn

8eih 5 $2Tue sxwurhgonszguihidde R Hilfinaueudueiinnniitdedu , gnssauily

e T.A flSinamzdioninniodody uazgnnszquiluife Winchester HilTiamuiFon

rel @ A
wnnNeNaDU



33

o~ = = P a = 1 o t
ATTHN 4.6 ﬂ‘immuau@mﬂu #fend UasiinIvy 'lummwmﬂu‘lumimummwmﬁu

#RINGITU 6 Falue

] e lunsushily
A9U1 adeh (pg/L) (ng/L)

uouAnoil azi wuisey | uou@vedl azi UG ey
1 4.562 62375 43.326 22.810 311.875 216.630
2 4.536 62.146 43390 22.680 310.730 216.950
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iy 4550 62.508 42,994 22.748 312.538 214,968

S.D 0.013 0.443 0.632 0.065 2.216 3.159
1 4,149 64.892 40.894 20.745 324.460 204.470
2 4.022 63.685 41726 20.110 318.425 208.630
3 4117 64.040 42.265 20.585 320.200 211.325
Ay 4.096 64.206 41,628 20.480 321.028 208.142

S.D 0.066 0.620 0.691 0.330 3.102 3453
1 4326 62.375 44.643 21.630 311,875 223.215
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Winchester | 3 4362 60.733 44.124 21.810 303.665 220.620
m Ry 4354 61.567 44.449 21.768 307.833 222.243
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1 1 C; Y el 1 of 1] 1 U
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i oy o = a = A *
msei a1 asdinreiaamaliluvewfinaueudveiimds luasuuuiilmanszu

= ar T d o
Aoy uazynar lumafuawsitiuaeiu

Source Type I Sum of df Mean Square F Sig
Squares

Corrected Model 1898.592" 17 111.682 354.438 000
Intercept 46382.489 1 46382.489 1472014 000
Interaction 1898.592 17 111,682 354.438 000
Error 11.343 36 315
Total 48292.424 54
Corrected Total 1909.935 53

a.R Squared = .994 (Adjusted R Squared =.991)

maed a2 aadmsedanualslinweulfnaezduats luanumithunanszguie

ey uazsrwa lumafuasumitludieiu

Sowrce Type I Sum of df Mean Square F Sig
Squares

Corrected Model 37085.465 17 2181.498 476.797 2000
Intercept 6523558.709 1 6523558.709 1425816 000
Interaction 37085.465 17 2181.498 476.797 000
Error 164.711 36 4,575
Tatal 6560808.885 54
Corrected Total 37250.176 53

a.R Squared =.996 (Adjusted R Squared =.993)

4 = & = 1 [ 1
mnd 13 mdmaedanualnlurealSinsuudomds luasuwiiiunnnszgudi

Ay o 1 ] - ¥ ¥ @
gvionu l!ﬁgﬁf'ﬂnﬁ’ﬂuﬂ"ﬁLﬂ‘lJﬂi'l‘,Ul"UﬂJ'lﬁHﬂ'Nﬂu

Source Type [II Sum of df Mean Square F Sig
Squares

Corrected Model 35130.269" 17 2066.486 547.142 000
Tntercept 3394028.746 i 3394028.746 898635.0 000
Interaction 35130.269 17 2066.486 547,142 000
Emror 135967 36 3.771
Total 3429294982 54
Corrected Total 35266.236 33

a.R Squared =.996 (Adjusted R Squared =.994)
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Mpmsazae 1000 ml lnzfiang

drensazate 1 ml wiingiieg

NNHTOYAT0 5 mi VAZNIOY
fhansazate 1 ml sxiffunuesdieg

F 3
fofudrensazaw 1000 ml ziazieg

ar & g o = o
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1 ml

77879 pg/L
5 ml

77879 yg

71879x1
1000

77879 x10° pg

77.879%107 x5
1
77.879% 107 x5x1
1
77.879x107* x5x1x1000

ng

ng

Hg

1
389.395 pg/L
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nnasaza 1000 ml HuuiSeuog

fesozaie 1 ml wiiuuiSouey

NAEITAZAY 5 ml HuuGEsyey
fansazais 1 ml linuiSoyey

»
faudnansazans 1000 ml sglinuiGeneg

ar v oA e o = or
AITYNBU) ﬂﬂﬁiumummﬂ’mu

1 ml

54.622 pg/L
5 ml

57622 ug

57.622 x1
1000

57622 x10° g

57.622 x10 % x5
1
57.622 x10 2 x5x1
1
57 .622 x 10 2 x 5 x 1x 1000

ng

Hg

HEg

i
288.110 g/l
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nssiafudndliihuiy  wiidedunninmlsns il fewmnih3iilddhaunnedn
Suaiia T21l50MM0R (dropping mercury eloctrode) domnssuafifa i sadiousun
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auloozdosmnsaialisnddnlas ladadh lmeddahen  Swonszdhdwewidied
i (Stationary electrode),%wmuﬁaﬁmgu*lﬁ (Rotating electrode) w%‘a%ﬁgﬂamﬁsﬂﬂﬁumuaﬂ
(langing mercury drop elcctrode , HMDE) ﬁﬂﬁmmn’fm’s’usauqi‘fmﬁmuﬁﬂmmﬂmﬁuq\aﬁu
Tuvaeffinsaumsazaoiedontuneuiin Concentration step W30 preconceniration step
uﬁ”;ﬁﬂﬁ’ﬁ'ﬁaza’lmfunﬁuu1ﬂ§}°luﬁ13a:awaﬁnﬁﬂﬂ§"a Tutunou Stripping  step VMg
dsarawialnanaasaundoudiianisaidaiy vaefinlaousidad iifhedatuin
ToaunuTanTy 4 DPASY wie DCAsY ludnuaiin 49 peak current (i) AT
Fadnsuamuditusssmazmohlumsazmoduiuduaoy Stripping step 8lAeuinlas
lufirmaueludn @ddunmnniy el wludn  @SUTdaumune?  (Anodic
Stripping Voltammetry , ASV) Fualfonlilufiemaun Tndn (ﬁ'ﬂfﬁi’luaumnﬁu) 2EN un
Tndn aaTtlaTraunuwes (Cathodic Stripping Voltammetry , CSV)

maiin ASV dumaiindedl sensitivity figann ifiesandreglugamefivangay
asaldinneimsazaelooouiifimmedudufons duwd 10°- 1067 Tum?Ig uazeely
i detection limit Miszaies 10 Twad Fufusremrududud pe uaziad Tna Tsns il
suusssuatliansanssild  sazamwselfidfumsdinnei loosuTlovsyiladieg 9y

2+ 2+

Cd , Cu

2+ 2+ @

¥ o g ﬂ 3 T e o emet
s Pb , Zm 4841 1YL um’;ﬂiﬂﬂﬂﬂﬂﬁuﬁlﬁl’lﬂﬂg N ISHUNIENT

£ 4

Tmseiuuviin weludnaastTlaInailsns W (Anodic Stripping Polarography , ASP) wathld

e A’ﬂ o o ; H o d o e
YIMMUUBSIYIVUIALEGN  1FY WINTHATTVDU (glassy carbon electrode) ﬁjuﬁu PELIBEN
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3
uoludnaasdilTaunumn (Anodic Stripping Voltammetry , ASV) dautdiuseuluns
» £
Snszvaieendiy 2 Sudu@oidumaiinanSyUTls (Stipping  techniques) Asinauwd)
) @ o =t o A o =, &
dmium i, fauwsmbanmanududuvesnsnzaeitundinsizd
tumsnaaesiamdnd ihmsdelgisoeendmdu wieiandu edunldlums
= (3 e e . ey o o . . . v .3 1
AATIEAVINNAUN N (qualitative analysis) aglSunling ey (quatitative analysis) ADIYUBY
[y - T 3 A ! . 3 i = d o ar -
fu'leseud ladednhileglumsasow Fulszianvesian I lunninssidimiumaila
1] =y 3 =y 4 l; 1 Qs =y
il lnlfhesznovdau 2 dsznaluglq Ao wiie 2 92 uazwila 3 99 Yuegfuwviiaves
fsazae wagIin1IMNAass
¥
wila 2 Yalszreuda
W ¥ ¥
1) 41%u0n (indicator clectrode) #38 91U (working electrode) %4 DME ,
HMDE , #30 thin flim electrode (TFE) Hudy
a3
2} 281484 (reference clectrode) %3 Saturated calomel electrode (SCE)
. T 4
wavdmndluriia 3 49 928 auxiliay n30 counter electrode lavian lilozldn
T 3 ar o 4 ’é
uwadily  msldalsen 3 49 sussdudlulunsdifimsazarwihunan  nonaquecus  Aedlany
& £ A ' o A
A lihganng Jalszan 3 4 szaammmaanieouvsed E, Sudlsannn
IR drop 14
g ) o et = ey = 1
Tuduneumsdnseiasasmedeiiue ludnaa itk haunmeswumssuniuy
té =y 3 3 i A 1 =y Y
Fufaduludunsumsnonyuaisfiaule (Concentration step) lAun sonFlnumsizesndiou
=y ¥ QS L= £ ACy o o 43 3
wgnim ldmdndlih 01 was - 09 Tand TaemualfiTuidndunialien niedn
o L] A 3 :; é T ] 1 LT J 1 ¥
Mowiiasunsumsiaule Fwseg o dumisadndidhlaluegdud pH vesmsazae
-3 e:n( ] ¢=1 = A t H Qr 1 t:';
wgdininanes  Memseemsllgnithuuatiidantussegidnd iMihgenhasazawh
fl - 3 {,’ L 1 - A o % oY e
Flunae  viensa  anudufuvesesndnuluasazmeidudidivoma o gamgiided

anlszanes 2.5 % 10* Tuars
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1) fnlsonman (Dropping mercury electrode , DME )
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sunnmsmeves TangiifvesTane A e filveanszuasudng fhiidouas
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