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The Study of Fiber Properties in Burial Conditions by Scanning Electron
Microscope and Energy Dispersive X-ray Spectroscopy for Forensic

Examination
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Abstract

The estimation of incident period for forensic examination depends on several factors.
Evidence dynamics is of particular problem in the incident clarification. Evidences from the
environment and clothing can be associated for more accurate and reliable examination. The aim
of this research was to study the change of physical and chemical properties for the fabric fibers
under simulated burial conditions using Scanning Electron Microscope and Energy Dispersive X-ray
Spectroscopy (SEM/EDX) technique. Experimental research on the comparison study between
natural fiber (cotton) and synthetic fiber (polyester) was performed. The selected fabric fibers were
buried in different physical characteristics and acidity sandy loam soil at a depth of 500 mm and
then recorded for a total period of 30 days. The results showed that peeling and tearing marks were
physically observed in the cotton fibers. The fibers buried in acidic soil at different periods
demonstrated a rough surface under SEM/EDX whereas polyester fibers were unable to be physically
distinguished under tested conditions. From the chemical properties examination, the fabric fibers
buried in soil at different periods were found to be significantly different at the 0.05 significance
level. Therefore, it can be concluded that the cotton fiber is less durable than the polyester fiber.
Moreover, the results can be used as a guideline for estimation of the burial period in order to

support related scientific proof of evidence.

Keywords: Scanning Electron Microscope, Natural Fiber, Synthetic Fiber, Burial, Forensic Science
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navlufuwda A uagduvie B iszozinan 15 u wuindleilanavlufusia A Usunasig C Tauviaiy
50.21 TasAnifuefidudiuasunasnouilinauifisufussazina 15 Fu fldranauinfiu 12.39% uas
Uunasng O fldwindu 41.75 fleranaavinfu 9.43% eilsnavlufusia B Usuiasis C fldminiy
53.14 TngAniduiediduinsiasuulasounsilinauiuiiszoginan 15 Yu fmanaviiiu 15.60% uag
U519 O dewiniu 39.20 franaaviniu 1.41%

wulednedieawes neulanauysuisig C dawindu 57.87 waguUiunusig O fawiiiu 41.90
dlegnilanavlufuwia A Jiasrgsifiszoziian 30 Ju wuin Usumsas C fidvindu 42,14 TagAadu
Wesiudnsiwasuwasieunsinaudisuiuiissezinan 30 Yu fidianaaiiu 32.66% wazUiinasg
O fiAwiiy 46.28 fianfisturiniu 14.80% dmsunisilanavlufueiin B wuusuiusin C Sauviiy
56.64 TnoAndunefiduinisilasuulasnoumsienauaniiszogiaan 30 Ju fldranauviiiu 9.75% uas
USinusn O Saviiu 43.36 Taedidfindusity 5.18%

nyiesgdeyanaifiveaduledly inmsliasevideyalagldadi independent t-test
TUsunsu SPSs wesdoyanaantfmaningludileiusazsiandaarnnisgnilinavlufusiutunsed
anzuandousneiu vnmsFeuiisudinasigesduszneunnadailiifiearisoduduainaunnsng

YOIMaANSluLAAzEN1IEN1IMAGeY (Tepdacha, 2013) nadsnniduleddhegnianauludusiia A wagiu

a

¥iin B Miszegiian 15 Ju Ysuiwsin C vesndulennihengnilanavlufuauasyiadulifinaiuuansneiu

Y

Tuwaie3anaeg O veuduledhengnilsnavluiuauazyiaiulianuuandsiusg1aidedfynieaia

'
=

Mszau 0.05 Werihegnilsnaulufiuiszeziia 30 Tu USuusie C uarsig O veasuleddengnilanay
lufunsaesydaliunndreiu dmsunismeasslaslddinedieawmesienavlufunaesvia wui

fszaziian 15 Ju YSunausie C wazUsuues O veadulednedieawesignilnavlufunsaesviialyd

'
a

ANULANA1aY Wk medleamesgnianauluAunszuziian 30 Ju USuiusn C wazd3uiusn O 19

a o ) aaa

wulerngnilenaulufuiiseiuiy Ianuwanseiuegdliduddgmnsadinnsedu 0.05
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M13199 4 USinausnesdusznau (Wid) veudulenefieaimesvdilanausiefunissogiian 15 Tu

way 30 U MuwmAla SEM/EDX

- A UTunausn
YUA YUAYDIAU - . o Y P
v LYY | nan1sIATIzkasaUnasuvaaduly 29AUIzNaU (Wt%)
vaule anau
C 0
Auiin A 50.70 37.95
15 U
AUYUA B 48.84 41.31
NS
AUYa A 40.94 48.10
30 U =
5] 6P
AUYA B 53.23 44.07

HaN15ILAT181enTdIusneIAUsEnauvaduleddeuaziduledinefiaaines iefny

MsasuwlatesrusenauniaailvawduleinNannenautkazraanisienavludunssezian 15 U hag

30 Ju ngldtoyausinnsmesrusenauiriinsieilagmata SEM/EDX d518aul8unuaninanisnsd 5
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=] o | 13 o v o o a 5=t a a
A15199 5 SmsndrnesUsznevvenduledihowasiduledwedioamesdgnilinauluduia A

LATAUYTA B N1528zIa1m9ny

- Ysunasnaerusenau (Wt%)
YUNVDY o :
v a o 3381981 519 C 570 O an3&au (C:0)
AUIUA A | AUTUA B | AUBUA A | AUYUA B | AUTUA A | AUTUA B
feuilsnau (0 Tw) | 38.83 38.83 57.06 57.06 0.68 0.68
e | 15 Tu 27.99 33.81 50.85 57.47 0.54 0.59
30 Ju 28.46 36.08 48.38 52.63 0.59 0.69
. . | neuilsnau (0 ju) 57.87 57.87 41.90 41.90 1.38 1.38
NIWDG =
. | 159u 50.70 48.84 37.95 41.31 1.34 1.18
LOELNDI —
30 u 40.94 53.23 48.10 44.07 0.85 1.21
#3UNan15IY

NnnsAnwIasuulasdnuazmameninesdulelasnsiinsgiammainy SEM luriannsia
yuainfudiszes 20 pm elFeudisuduled wuin dulehihedignilsnavlufvein A wagAuvie B
wumadsuuasegisdnuiiessoznauuiu Tasfiszesina 30 Yu ian1vgasenuasdniauisdau
dnwairlsiGou fadulefinsvereiesninnnidlodisuiumsgnilinaudiszoziaan 15 $u Wesnfuwin
A flanudunsaunninfusia B Ssnuidnvagmsmennvesindelufuyia B fiannuuanmaiuiulu
furda A ag1edaiu dmsunsiessimaduguesiuindulodaasies wui Fwedieaimeiignils
naulufiuwde A wazduviia B lunudnwarnanisaniunnsisfusgrsdaauvesduleiiososina
Wit fadu msfnwiisuifisuiiessyanudsuamsnmamvenduleinduameinidnauluiu
shoganelussernaniimvuaty Siliaunsassyannisiesesinmaunu SEM fissgafeald

nsAnwpuantAnuaiiveshdheuazinedioamesndinisilinay wuindinsaaneiveudule
ffndu Tnowaiildainsin C uag 519 O fUSmauesidusifianas Tngludusiia A Ssdiaudunsaasny
nsamefvesUTinusg C iluihiheuasimedioanes uidmiusin O senuUTinunsdsundas
othdldreiies udidofinnsandnsdrunessy CO lusogsiviaosiin nuhidanas wazdlefinnsan
TuAuvila B agnuimaudsuulamesTunnsn C uazsin O Tudiaaesyiia lufanuuansnefusntn
wuUFuns1g C Wasuulasfsndndes seslsinuilefinnsansandiuesdusznausin CO athihe
wazimediealnes Idnsrdruananiefisuiuieunisilinay uazazarusauiiuldodredalauiva
szzaan 15 Juveanistanavu wansliiufenisaarediveaduleainnisieseiauaudfnisad
aonAdosiuMsaaNefInuHaNTIATIZENsIWABULUamNINEn T 91nHanFIdesilRagUlean dhihe
wazfmedeameifignilsnavluduinisidenaaefiunnssiumudadvanisvesiiunas szoznanildly
nsilanau ansmirlududeyausznoulunsditnuTngnenuussamideindaieatesnisilanay waeu
wmdlunisfiansaniududeyammginisalifsdeaiieuszanassornaiingneugnienautas
szezanelu 30 Tuld
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aAuT8Na

MnAsAnw U sufisunsasunlasnuandiniansanuaziaiiveaduledusazaiaan
nstlinavlufuiisseznauanisiulas fussiiniu nglindesganssmididnnseurindesnsingaiu
awninsalalSsdionduuunsza1enasanu (SEM/EDX) nudn aneaiznsintesi lassaiauazauauds
vouduleriviaosiaunndsiu uazdnuueynamenmvsnduledndheuandidiunsanaeniasingn
vsdauiidnuagliBeuislognilanavlufuvia A fiszezarunndaiu luvagidledihodegnils
naulufuvde B fszernaunnsrstundulinuanuunniiavesdnwmuenisneninesasudn i
WomnnAuwiin A fenudunsannnitiueia B desegsngnilsnaulufiuiianiznsadafinmsiudsuutas
Tnodulefiheinmadsannuaznadaag esnaramnmdunsa-auazanutuifognisluiu dwa
lmdulediinnsidenanin (Tepdacha, 2013) Snieiisenunanmsineindulefheszsmndluanie
nsaldnnniluanizeng (Ruangkasa, 2021) luvniginansdnwidulelndieamedideaglufuifianio
Anefukassruziiatfiudeliaiuisasenaiuuand19la aenadediui1uide Ueland et al. (2019)
Genuidnfindmannidulesssumfaaneduiiniidndaanidulodaaned wastusgiuszesinaves
nsgnilanaulufiu saulUfisndde Komkleow et al. (2014) Gso5ureiinistesamenisdininweadly
fnihedugeniluiwedieainefoensdideddy vliAauuamdunisiinsgismesdusenouluduledi
Toeld SEM/EDX $rufunmsfnundnuaiznmenisnimifieduunainuunninsvesdluanizsngeg

WefinwUTunasmuarasruszneumeaiiluduledusasyiin naannsAnwinuitusunaese C

9
'

wazU3ums1n O Fudussdussneundnideglulassadimaaiveaduled Wethluilanaulufuid
ANNMTHANAIIY AD AUTHA A wavfurslea B 15zeiian 15 74 way 30 T4 1A189AUSENoUNILALT

wANe19Y aenARBIUUITEVEY Mahacharoen (2020) NAnwdnvauziduleduagsmodusenaunieg
walla SEM nwud wduledouasidulenedieanes dsimeedusenoundn 2 vila tawn arsueu (O) way

20nB1au (0) wuriu wazdumuindifhengnilenavlufuianigiaiulugieszesiainouildfisssesiiand

Haudd 15 Tu YSunusguazesruszneumaaiiluduleddheanasegrelifeddgdaiieuiuduledni

navluAuuiudeszezial 30 Ju luvasiniswdsuilassinesalsenevvenduledinedieainasiu

fUsununtsanasntesninluduledheluriessesnafeinu wanddmaulainfdineaeanasnnanann

[
[ v Y o

dleduaneiiinsgesaanglaonnindniheadudulesssund Snsdiaenndomseiuanundifedne
lngldAudiegsnfianuvarnvaiginiy

v a

NnsansAITeiliduduindulediansssuni fe e fdnvuznsinEosdvonduledi
anumunutesnindulefdunsegd fe dmedieames wiainiadudu wu aruluarujisen
pondduiiieates viliusinavessneendiauiifluduinfiaessialuinai Tepdacha (2013) uagnuin
aautFvesdulofusarsindnalanseornfindnnnduledu ulefianusogaduildfaydmalii
ansgedutararsuldinnnd duddivhandulefufussiasianumumiuninge i pH
meluduzia A fenudunsmnnniifiuvie B dwaliufinuvesigesiusenoumaeiivosduloiians

PanaIg1ANANNAU UBNAINTNISIY SEM/EDX dadumatinfiaunsadnunvianasanuwauzuaadule
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Ielnglivihaneingnenu fusslevisenisnsiafigauniswuiiinermansilesandeldiuseulunisiiu
fnguerudwiunmslinszisniionnugndeswazanuindefionindatu sgslsfiniy euideiifuuun
MIMFIATIEidnvaznsMeauazmaaiive s lafifomhunldiu sidedelumsdnuiadevie
duilAedosdmunsilinavlufiu 1wy qauvddlumu Aty anmerma Srulumsdndraiusazeio
Hustu ileliAnguuuumsiingeit (profile) inseunguuasiinyszlovilumsiannismansaieudio

1Y

mgneusialy

LRIGIRIE
1. daausuuzlunisimaddeluly
1.1 meifeiidnwmaninnisilinauluuiidesiinvesn (Fulosssuwd duleduases)
TunsUszinuszeznamsiisdnuautiivndasaiie ared nsiame uaznmsdaduveadulewiianis
dieanunsaUszanuszernamamsiinaulfusus ey
1.2 nansiianegiisinesdussnouvesiusazaiinenanainindoumnaniiziiltunneisiu
AsAUANANTIENSHNAY AnWeINA LWy ANuTukargumgl TlndiAsaty
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2.2 arsinwiladedufienaiinarerduled uasiAntuunfludinusesiu Wy nisindrs vide
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