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Elemental Profiling of Soil Adhered to Footwear Using ICP-MS for
Forensic Applications

a 4 o’l s [ 4 = 2
Wsiing ungaus’, Assnil yanawnIes
" midaivermanst AalzIngImans un meagaaung! e-mail: mildphonthip@gmail.com*!

“mAdvuad2 AalzIngmans un imeiagaalIns2 e-mail: Sirath157@gmail.com2

[ 1

Unanes

a

Audunerundngiudesessesninnuddglunuiiiveimans oswinasduszney

a 1% 7

n9ssdlnliagyoudnvuzianizvediiuiivazarunsaldiaulesynnaduaniuiminmele

[
aa v

N13ANYULTRUITAIANDTATIENIAUTENBULTISINVBIAUNRAIINTUTBNNT kazUseili
fnsamueunaila Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) Tunnsdnuun
Uszunnfy fegeiu 5 Uszian laun Augnss Auvsie Audu Aulaau uwaziusiu Mamue 20

g9 nvaInTminaymsansy Inednaosmsiaudiuuiiuiivunn 1x1 s wagiiuauiife

e

¥ s

HUTBWTUNMIATIEN ATIIATWTIN 27 519 Neviaaniseesiegemessuululasim Jinse

v

Toyan At AT MTIATIEANULUTUTIUMSRET (One-way ANOVA) NiseAutiadfisy

o

6 3

0.05 uaNTIATILNRIAUTENBUNAN (PCA) HANTANBINUINFTINUNTTATANNLANATSTENIN

o w aa

Usslnniueg1eiidedAynieada (p < 0.05) wag PCA awsadniunnguslegelataiay lag

o

[ 1

freg1slunguiieiuduuildudangulvluiienisferiuremwnussdusenaundn #an1533y
Fliiiuinesdusznoulasnvesiuiiinainiiusesindansnud iz vesmasiiialaiiisans
dmSunisieuiisudalliineraans wazdidnenimlunisaduayunisiinnungundngiu

1 I3
RIANANIEEAT
AmanN: A, ICP-MS, NM3ATIEETY, PCA, TATNeeans
Abstract

Soil is an important type of trace evidence in forensic science because its geochemical

composition reflects specific locations and can help link individuals to crime scenes. This
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study examined the elemental composition of soil adhered to footwear and evaluated
the potential of Inductively Coupled Plasma Mass Spectrometry (ICP-MS) for soil
discrimination. Five soil types-lateritic, sandy, saline, muddy, and loamy soils were
collected from Samut Songkhram Province. A controlled walking simulation was performed
onal x 1 m area, and soil attached to shoe soles was collected for analysis. Twenty-
seven elements were determined after microwave-assisted digestion. Data were analyzed
using descriptive statistics, one-way analysis of variance (ANOVA) at a significance level of
0.05, and principal component analysis (PCA). The results showed significant differences
in some elements among soil types (p < 0.05). PCA also clearly separated the sample
groups, with samples from the same soil type clustering in similar directions along the
principal component axes. These findings indicate that soil recovered from footwear
retains source-specific elemental characteristics and can be used for forensic soil

comparison.

Keywords: Soil, ICP-MS, Elemental Analysis, Principal Component Analysis (PCA), Forensic

Science
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