nsaHeEuganwiteltlunsniaTes el

1ne

UNANIUGNT AFUT

?m&nﬁwuéﬁﬁudawﬁmamiﬁﬂmmmé’ﬂqmﬁwmmamumﬁ’msﬁm
A191IUAIMPIAENT WAL A WUU N 2 SEAUUSa L Uadie
TP I8y WIne1asdauIng
Un1sfinw 2564

AUENSVRIUMIEIaLAUINT



nsuneugan e lylunsnsiaseeiiiuel

lne

WNATIUGNT AFUT

31/1mﬁwuéﬁﬂud'swﬁwaamiﬁﬂmmmé’ﬂqmﬁmmmamumﬁ’msﬁm
A191IUAIMPIAENT WAL A WUU N 2 SEAUUSa L Uadin
TP INeNaY WrIneasdauing
UnsAnwn 2564

AUENDVRIUMIEIaLAUINT



DEVELOPMENT OF SILICA DUST FOR LATENT FOOTPRINT DETECTION

By

MISS Naruephorn KHUSIN

A Thesis Submitted in Partial Fulfillment of the Requirements
for Master of Science (FORENSIC SCIENCE)
Graduate School, Silpakorn University
Academic Year 2021

Copyright of Silpakorn University



Wite s UEaN B LElUN TSI BTN

2 WNEANIUYNT AFUS
a3 UAIMEIAEAT WU N LUU N 2 SeAuUSeyumaddio
8139158 NUSnwwen 813158 A3, ANty Andnwalun3

v a

Tadinineds uninerdedaling losuiansaneydilidudiunisvesnisiine

ANURANANTINYIFAFNTURUUTR

Y

_________________________________________________________________________________ ALUATMTININEY
(599180519158 M5.3L350 Tunnliy)

a @

AU WAUYEULAY

_________________________________________________________________________________ UsLs1UNTIUAIT
(919138 A3, A3ShU YanaLnIeq)

_________________________________________________________________________________ 9191589U3nwmEn
(919158 A3. ANt ANGNYNIUIT)

_________________________________________________________________________________ AVSIARANIEUeN

(599AEN519158 A5, NS @lltiae)



aaa s

620720038 : GAINIFIENT WAW N WUV N 2 SzAUUTYINmULA

[y

AAARY © TOULVIURN, WETUNENFIUTEURIAY, YAaNWzEA LAY, TAN
a [ [ | aa 4‘ ¥ e‘d‘
WA WS AFUS: NI uBaN W olEluN1T0TITREWIUNG 91971587

USnuineninusvidn : @137156 as. Ante Ananwaius

| v I v a oA A Y a LY g < v
3@8N’]LV|’]LUHW‘EJ']UV@?W§’]HVILsﬁaﬂ@‘lﬂLGUULWEJ’Jﬂ‘LJﬂUaWEJU’JlI@ L‘UUWEﬁﬂﬁW‘u‘VHQ

v L3 (Y

N8N luNI3IEUAI19YINTIUNNTARUAIY TREWINVoILAasAULLONdNYlLaN1E 61

Wewndianuuandevesaeiduyuuusesaeiluin midgluaseldingUssashiive

1
a A 1

WAILINISANTDUNN LA ANNNITANT hazUTL I UNSITNIR AN UTD U aUUN LR LT

CaN

Aa o

w3 lawn nsseawnstindedan nszileaunstindadund wasnssilaaunstnmnnidnvue

e

ey NsUszdiunadndainnmeaeilagnisiuswugadn o vuseswindinsianuls
viseilisendInanvazdfgiay aeddnnldlunisnaaedidy ded uazdvuy uazwun

2UNABYI¥NINYN 10 - 40 lulasiuns ieldns@dminanivesauludadiunieg wui

s Al g

AMNINVRITRVINLARAT WS AT AT bINITFNINaNe19aUT 25 % lagu TN veIgan,

[ [%
=< Y

Tnslawgiuiuinvesnszidesunsindndmuazdun egaslsfnunedaniiianntusiomn
liansansadusesiusuunssdosunsinmald Tossamudanslinedanigiseiam
Fuostusesinudsliadnsifdeurinsldasum naanauidouandiifiuinu
wnzauvednslinadanidviunisiesigisesiudsiunind swnsindan e

Uselowlluaumenudiinemans



620720038 : Major (FORENSIC SCIENCE)
Keyword : latent footprints, identification evidence, minutiae, silica

MISS NARUEPHORN KHUSIN : DEVELOPMENT OF SILICA DUST FOR LATENT
FOOTPRINT DETECTION THESIS ADVISOR : SUPACHAI SUPALAKNARI, Ph.D.

Footprints like fingerprints was a source of physical evidence to identify the
criminal in an investigation. Footprint of every person was unique because of the
differences in pattern and ridges. The objective of this study was to produce a
prototype of footprint powder made from silica powder and evaluate the application
of the powder to the latent footprints on some nonporous surfaces namely, the black
polished granite tiles, the white polished granite tiles and flamed granite tiles. The
evaluation of the results was carried out by counting the number of minutiae on the
detectable footprints. The produced powders are white, green and pink in color and
its particle sizes are in the range of 10 - 40 um. When the powder was used with rosin
in different proportions, it was found that the best quality of the developed footprint
was obtained by applying the formulation of 25 wt.% powder, especially on the
surfaces of the black and the white polished granite tiles. However, all of the
formulated silica powders could not detect the latent footprints on flamed granite
tiles. Overall, the application of our homemade powder to latent footprints gives the
result that were comparable with those obtained by using the black powder. The
results from this work demonstrated the practicability of the silica powder in the

analysis of the latent footprint on-polished granite tiles for forensic purpose.
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IWansuszneuveamiefnegtiuiazaey « wagld Uomrit, 2011)
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Aaust 7 AUty uidmsulsemalnefinasiigaundngiulanmunlineus 10 yaauld Fei

Tinsasrnuiulunisasafigaiiianugniesgun wisuuaghifinnuianainieluay

a ¢ g = 1 =1 1 t 4
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1. Lduyu-Lduses (ridges-furrows)
a % a Qy = 1 = 1 v L3 ¥ % a = v
NINUIUSLIUAEUIND HIUB shmwaqu%ﬂﬁzﬂaummstEJLau 2 ¥UA ADLAU

YU hazkdused

I I a CY ]

1.1 wuyu (ridges) Ae sogyuilaggenInimtlaiuuen
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1.2 Wused (furrows) Aie seednfiagdninseAuaLdUYY

o v Aa

2. YeanuazdAieunseasvil (special characteristics or minutiae)
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aneidunieguuaieilaide fidle {1t Usenaudigatgldui danuvugianizyn
58071 InAnwzEAYNLAYrTaIndnil Ao

2.1 lduuanusoLdunen (ridges forking #se bifurcation)

DI 2.1 DIWELANTTLTUUEN
i Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.

Bangkok: G.B.P Center co., LTD.

2.2 1@u1@ ( ridges beginning or ending suddenly)

i

HINT 2. 2 DIWE UV
AN - Chamsuwanwons, A. (2009). Forensic Science For Crime Investigation 2.

Bangkok: G.B.P Center co., LTD.

2.3 duneiadnu (closures or lakes)

\

I 2. 3 7IWAUNEATIY
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‘17{31’1 : Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.
Bangkok: G.B.P Center co., LTD.
2.4 3n (dot)

N 2. 4 nNan

'1'71'm : Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.

Bangkok: G.B.P Center co., LTD.

2.5 \duduq (short ridee)

d k]
NINT 2.5 DINEUAY-)

i - Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.

Bangkok: G.B.P Center co., LTD.

Uszanua9aneilaile
1. 1A337v (plain arch) dnwuzassatsiduluatsiiioazisuanvouldut19nilalaiig
sonludndnamnis lneaneihdewvuldsuidudnvasarsdusiafigldiienan Jeazluddu

Wienidh Lfidunsgeiunsanans liigeduneu vielifiyuuvauay fsiudwiuduaieiile

3
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2909 2. 6 lmasIy

fisn : Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.

Bangkok: G.B.P Center co., LTD.

2. \Aanselay (tented arch)
2.1 fiangiduilalaiseenlugidntiamids Iaedunivseuinnitegnounais vise
2.2 muvdunegnsananesae e dudun@uainuuiuey Ivlladuvseninnd

2.3 fidugosdunussauiunssnarinbiio luguannuseyuuvay

A 2.7 lpanselay

‘1'71':m : Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.

Bangkok: G.B.P Center co., LTD.

%

3. davnelnuin (radial loop) methiilednvazuuuildnagnulauinigaluaunilan

Inedunaliangaduneuiieamilege wasduindnegetseniadunlnluniafiaui
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209 2. 8 davnetavan

i Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.

Bangkok: G.B.P Center co., LTD.

4. fiavnetadny (ulnar loop) Yaewdwiendadalunisgie wienistianesvesiien

PINYYU

) ;% \
_

2999 2.9 siavre g

i Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.

Bangkok: G.B.P Center co., LTD.

5. Aunewsssua (plain whorl) Wudnwarvesaneiaflefiannsanuldussanm 25 f
350 vosmeiiadieravun dundldanduyuideuuduseunnauguitediotunesuie
a1uwniing tnedanalaain

5.1 wihgeduneuazfesdizinmieduisusgirmingaduaauiia 2 90
5.2 franniduauyAaingaduneutrmidudsduneudndranis duauyfazdes

Y

udaLRTIigaduneuna 2 isegnties 1 1duy
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209 2. 10 AUVREETIUAT

fian - Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.

Bangkok: G.B.P Center co., LTD.

7 L %//;‘

AN 2. 11 @18l niimuunuae

fian - Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.

Bangkok: G.B.P Center co., LTD.

6. Numeunszllanaid (central pocket loop whorl) sinaatduaindunsunisludn

dunau Wunanaglidaduduissiegnigly

009 2. 12 Auvieensdnad

‘ﬁm : Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.

Bangkok: G.B.P Center co., LTD.
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2 2. 13 @erhiuuuiunesnsziing
ﬁm : Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.
Bangkok: G.B.P Center co., LTD.
7. danner niedaninguda (double loop / twin loop) Azl 2 dunpuUineadie

2 o a %) Y
AMYUIUDLUUUANINY 2 ETJWU?%ﬂ‘ULGU']ﬂ']ﬂu

DINT 2. 14 3an298uelm

i - Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.

Bangkok: G.B.P Center co., LTD.

-
DM 2. 15 @rgiimuudnnes

i - Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.

Bangkok: G.B.P Center co., LTD.
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8. wuufiunesnsziddng (lateral Pocket) WusUnvuiduansiifiouvusiavaes wedl

dupaus 2 egtrumeniiu

funau

funou \

w—

209 2,16 AuveensAU19

i - Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.

Bangkok: G.B.P Center co., LTD.

o

9. Futou (accidental whorl) Wuareililefinaunaiuaisdailiowuunng § Wiseiu

(%
Y

Tnediaas 2 dunaudull

2

209 2. 17 WUUTUsey

i Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.
Bangkok: G.B.P Center co., LTD.
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TnglunsAnenwgyinssuuasiumisuesingwoninagluuamisdmiunisdum
seuii omgnTsufiiAed unslunieneueneinsuinaiidunatuagnisesnvos
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(Sukhaboon, 2008)

ad < Ay =1 1, =1 1 2
25n52NUA18UNdNNBLAH NN G

2N 2. 18 @eWUARINTIFIeMa Y7
17 : Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.

Bangkok: G.B.P Center co., LTD.

FSn1smsraivansiaiieuents 8 35 lawn
1) TUAVTONIHY

2) A5en



23

3) A5

4) Fraenaneiiile

5) AN138180 N

6) F5lgua

7) F51a30950Y

8) 3al4A3esiio Dust Print Lifter Electrostatic
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A9 2. 19 HIMAIETIOURNUUATEATYUUAATIIA

‘1'71'm : Chamsuwanwong, A. (2009). Forensic Science For Crime Investigation 2.

Bangkok: G.B.P Center co., LTD.
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wialameuUsedadl 0.5% Ueihanuazenduasizinie 2.59% Wayududng

[y

nONYIUAILUUAZEUAY (Chamsuwanwong, 2009)

N Ud1MTUNIINTIRNE BN
radup1auniaidu 3 viindail
1. wedlusssuan Usgnaulumeisdulndwesdmiumsdaiauasddmiuanunaudn
& adda o -
Jwisnieuldunnian
2. nedunsiividn Wunsuiifldunauveananileaziden Jesadldiviusauingn
3. Wl uLTRINaAs neurtinlagusseniuasusENausITUIIANTRANTAUATIZI 1Y
Waeeiswuivsoneanaisud  Farluayiudiinisueniuesadansililodn (UY)

LASLALTDILAZ LUAILEIINDU 9 (Songnonlek, 2012)

33n158180  N1sPsRAvaetadelagnsTunAINa e N8 lALEIUNR ViSakawRg

wasgansbiloannseduniiin

3Bn5lduas lnes3seildlduadlngdlan
waslndlan Mnsaamateiiaiownsuuingda 9 uasnidnuasadlnglan s XENON

ARC LAMP fluasdundeaiunsardsusdunasdsing 4 16 (Chamsuwanwong, 2009)

a A

dan (JudndenflavesansUsznevmaniiivsznousetaneunazesndiou Tneiigns
maall Sio, viseddnaulasenled Fan1ina1eguiuu F8nwnsUkuuiesAusznaunuall
willaudy uidn1sdneraeuniinu a1susznevdaniaiuisawuseanduasingy tawn
crystalline (or c-silica) iaig amorphous silica (a-silica or non-crystalline silica) #15Usgnau
c-Silica fAssadaiifisuuuunmsvindivestaneusazesndiou tassadomand a-Silica fin1s
WeulsauuvdumnninfloSeuiioudy csilica 3anmngunvuiuvesudedilifnauds
Usgneusgozmenvesdaneunazeendiau eynnganiazasseglueniauaziesidudud
liiszidn Famenanudusiglanzuazesnleddu q eai1sdaine lnsdanreulnoonludiiy
aneusonledfiuszneumeluianalnseraeudadunss Jeevmenvesdaneugnituszlan
lusifuoendiauaesuiin 1osandaneulaeenledifuasusneunusssuvAvesianey

LALDINTLIUTINUNINIUNT Y FANLNANALUSELANAAN Town Aand lnslalud wazasaln
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& aa I a & o Y a & o aa a
ulad JuddnieuninagiBendniumendiilminnisuiniduivenluszeze1n G8lada

(NCI04) (Medicine, 2022)

I 2. 20 lAseas Ny silicon dioxide

i : https://pubchem.ncbi.nlm.nih.gov/image/imgsrv.fcgi?cid=24261&t=(

Fanaa Wuguwuu amorphous silica NiledAusznounmiall Sio,.xH,0. Fannaaiiu

(Y o A

AanAgui fsun1sAneadungefnazldiuag 1unsnatednsunisigaunvainaney

o A

Weosnddunssanindvlowtgs anuaiunsolunsgadunuIniianudum Aunuel waz

msasdlndlade @usaldldiuuvaiausaunionumniininit 120 esrngaded) vuing
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Y

wagunITumzansafulalugie ~ 100-1000 m” ¢ MsUsuAsuILIATNTUAILTS

USuugeanuanunsalunisgadulaognauin (Larysa Ratel, 2022)

Anauens Wuddon arsdnieansia g Alvd danulasansuasmilauusesnu 2

USELAN bobbA

a o

1. Afuasizdt wuadu 2 wiia Ae

[

1.1 A5 MBULUUETEITUR oA Tan-axlU-8-wAsasiuia, UnwaAse

U

U 1Wusu

=)

D

a a ¢

1.2 0uniddansngu (certified color #3® synthetic colorant) 3z WU

saniu 2 ngy

a o a‘d‘ Qaj I 1 o o a a 6
o Fduavizunazansi unliazansludvinazaiedunse (dyes) wung

Ansuormsndunduadiulsenau



27

o Aduangifiazarsldlutiniu (lakes) mngdmiuemsussian
lusfu dauddaunseid ougnlildlueivis 1dun lslunaniu
(riboflavin), MSASITU (tartasine), Fuden Lalad W @ 1OW (sutset
yellow FCF) ¥naglunquuasdinios a1sluddu wie tely3du
(carmosine or azorubine), Uty 4 915(ponceaud R), 1883 1n5%U
(erythrosine) dnaglunguuasduns vas n3u 1o & LW (fast green
FCF) dnog lunguvedided wazdualna1sidy vie dualnfu
(indigocarmine or indigotie), USata 8 umn ug Wil @ 1N (brilliant

blue FCF) dnaglunguvesduniiu

2. @vnsssund wdadu 2 wiia laun
2.1 Aiafialdainsssuand (natural pigment) léun fiatnanauladiunis
YOIy i walyl dnd sauludeqdunsd
22 @odunsd laun Yuvr weaauw wazlmmdeulaoonled (Judu

("Wikipedia, the free encyclopedia," 2022)
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fisn - https://en.wikipedia.org/wiki/Abietic_acid#/media/File:Abietic_acid.svg
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o Uaowi axUsenaudiedawininia (phalanges) LLagmz@ﬂﬁmqﬂ’jwﬁ’]ﬁu
(metatarsal)
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i - https://www.webmd.com/pain-management/picture-of-the-feet
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dilvg

. AU (Proximal)

- Ushumuludiin (Tibial Side)

. Ushiumuueni (Fibular Side)

- Ushaniiuuulu (Ball Pattern Zone)
Jwunansly (Rare Tibial Pattern Zone)
wunansuen (Rare Fibular Pattern Zone)

. d3uguvin (Tread Area) (Sukhaboon, 2008)
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