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Abstract

In forensic application, the objects that are exchanged in one area can
be examined, compared, and linked to the incident, especially between the
victim and the offender. Cosmetics are objects that can be exchanged between
people. The objective of this research was to study cosmetic face powders that
were simulated as stains on cotton and polyester fabric surfaces. Morphological
characteristics and element compositions were analyzed by Scanning Electron
Microscope combined with Energy Dispersive Spectroscopy (SEM/EDS). The
results showed that the characteristics and composition of commercial face
powders differed according to the type and ingredients of each product. All 3
samples of talc powder were with square shapes with various sizes of 38.6 +
4.5 pm, 42.2 + 3.5 pm, and 44.3 + 8.9 um. The silica type powder was in spherical
shape of 8.2 + 1.2 um. The mica type powder was found to be square-shaped
pieces with the size of 12.5 + 1.1 ym containing spherical particles of 13.5 + 2.2
pm in the powder. The element compositions of selected face powders were
different. Talcum based powders contain the main elements of C, O, Mg, and
Si while Zn was found in specific sample matched to the product report
ingredients. The elements in Silica type powder were found with C, O, and Si.
For Mica based powder, main element compositions were C, O, Si, and Mg
whereas Al and K which are specifically from Mica minerals were observed. In

summary, morphology, and composition of powder stains on fabric surfaces
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were consistent with each type of face powder. Hence, it can be used to
perform comparison tests for types of face powder from the stain. This can be

useful for the examination and as a database to support forensic application.

Keywords: Face Powder, Element Composition, Morpholosgical Characteristics,

Forensic Science
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M15199 1 AW SEM U982 08 190N AN

Powder Type Symbol SEM Powder Size

T1 42.2 = 3.5 pm

Talcum T2 38.6 £ 4.5 um
T3 44.3 + 8.9 pm

Silica S 82+ 1.2 pm
Mica M 125 £ 1.1 pm
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M15199 2 519eRUsTnauveImagaLlslantilinszimematin SEM/EDS

Element composition (% Weight)

Sample
C o Mg Al Si K Ti Zn

Mean 1266 4379 1686 058  25.45 - - -
o S.D. 6.43 7.88 0.91 0.17 3.03 - = =

Mean 1346 4453 1527 0.39 16.73 - 1.28 12.51
1 S.D. 6.40 6.74 1.99 0.01 5.54 - 0.62 6.20

Mean 8.63 46.49  17.63 0.28 26.02 - - -
” S.D. 1.10 3.33 1.09 0.20 3.46 - - -

Mean 3388 4262 - 079 2125 024 0.92 -
> S.D. 10.20 3.05 - 0.11 8.31 0.14 0.46 -

Mean 3358 41.07 6.22 3.71 13.05 2.08 - -
M S.D. 19.60 4.21 2.55 3.55 7.15 1.68 - -

1nAs1e7 2 wuiwdangustady T1, T2 uae T3 fis1mesduszneundn C,
0, Mg, Al, uaz Si adefu sntiu T2 finusng Zn iussdusznevasandesiuna
meneidnvarduguinudunsundnnszaeey wasluradusiaieing
510 Ti Wuesduszneudeiidnuayeyniadiuunisiindrefufuuiwiaddn
defansandndiuszningg C fu 0 wudilisadiulu utls T1 uag T2 winuin
wils T3 fdndiuszninege C Au O Aefduuds T1 uas T2 sghadiulddn diuunds
¥ila S wuswmesRUsENaUNAN fe C, O, AL Si, K uay Ti lnenudndiud3unasig C
gandwlalunguviady dmsuutaviin M nusmesduszneu e C, O, Mg, Al Si wag
K Faulewila M fUSinamesstg C IndiAssfuutniia S uardnwuadiodungu T
wigmsanusg Al uay K idussdusznauvdnuasldsuunudeifuslunly

2. ¢

AnszRanuenvdugIuesindie (dulesssuyd) wazdlndeamas
(Hulodangzsd) fowmaia SEM HANTIAADIUAAIRS A1T197 3 HANTIATIEH
yiiauarUiunusnesdusznauiemaia EDS veafiesnadnilddunufialunis
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a1519i 3 SEM weudulednihe (Cotton) wasidulednIndieamnes (Polyester)

Cotton Polyester

A

1NA15199 3 WAASLTIUA N YL NURIVDIE LAazYia Fanundanuuy

3

Juifnvenduledildunnsneiu Alndleainesaziidnwuzvandulengiseunin
Tonduledouinusezuna 20 um Tngseninainmiiardiaamuidudesingdaeuinniy
anmn1sdndeadule wazannaised 4 nuinisnesrusenau Laud C, O, Ca
Tudnihe wagss C, O, AL, Cl Tudnlndeawves %qwué’ﬂﬁauﬂ%mmam C Turnlnd

LPAWMBTUINNINENENY

A19197 4 wanis1neIrUseneuvesrnie (Cotton) waginlndieawmas (Polyester)

Element composition (%Weight)

Type
C O Al cl Ca
Mean 38.83 57.06 - - 4.10
Cotton
S.D. 4.44 2.25 - - 2.32
Mean 57.87 41.90 0.23 0.46 -
Polyester
S.D. 1.12 1.35 0.13 0.27 -

3. saeUouudediant
HaNITILATIE RN wEN19dug uveIsosaundadantnuuiuiive sl
[ Y A dl 13 P Y [ i
wasUseiuseeviufinazilonuliduian 24 Filue KanN1TNARBILAAIIINITINN 5
Ingnudnuardugiureseslouvaswdslnninfiegauuiuiivesindouasing

Aa v o [

awmesfignusziunazamafiufiszesnauandneiy sesideuntsiifivadudy
drunauvdn s T1, T2 uae T3 fdnwagndniduuiumungunsaniouifivundn
wazlvguanity Tne T2 damuifudnsasnsvundnnszaisegsouy diusesilou
voull S fdnvarvsinay seaidountls M SdnvafuuiunsavdotaziBendng

warfanugusamsinauvesdalaunluiduiu Jednyuzdugiuvessesiounls
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a v A Y @ v = 4' 1Y) Y @

HadNsz ez ndiUssiusesviuiinaz Nseeziaan 24 Talus ndwndseiivsey
Tngnuindnuasnsdugiuvessesouuteieg anulialiunndaiuie 2 ande

o

e gisiauazUsunasinesruseneuvessesiloundslantuwiassiauu
{18078 SEM/EDS Muniavasaun AN danny (NTaUaRAd) Kan1sMaasIuant
Aan15797 6 wazleviinsiesevlinuasUsunusinesnusenauveassesiouwds

NAMTNLAAEAIDE1UUEN INALDANDSAE SEM/EDS NANISNAADILARNININISIA 7

A15197 5 A1 SEM 999508 0o ut ANt U NN UREHgkar i Lna L d@mas
UseTUTsaIuUN RN (0 hr) wazndaannnulidussesinan 24 $7lug

(24 hr) wardneismesrUsznauunainueunavestsagly EDS

Cotton Polyester

ample

T1

T2

T3
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seeviudl (0 hr) uazndsann 24 421 (24 hr) $2g SEM/EDS

Element composition on cotton surface (%Weight)

Sample
C @) Mg Al Si K Ca Ti Zn
Mean 2748 4792  9.12 057 14.18 - 1.09 - -
0 hr.
S.D. 1352  1.59 5.43 0.26 7.11 - 0.14 - -
T1
Mean 31.26 4340 9.60 0.31 15.53 - - - -
24 hr.
S.D. 8.84 5.24 5.09 0.11 8.44 - - - -
Mean 26.10 36.06 1516 0.56 18.78 - - 216 1557
0 hr.
S.D. 9.97 7.82 0.93 0.29 2.34 - - 1.24 3.81
T2
Mean 30.81 50.70 7.13 034  10.67 - - - -
24 hr.
S.D. 8.90 0.84 1.99 0.12 5.86 - - - -
Mean 26.01 4637 9.71 1.53 1590 - - - -
0 hr.
S.D. 7.99 3.95 3.19 1.44 8.11 - - - -
T3
Mean 29.14 50.84 821 - 11.41 - - - -
24 hr.
S.D. 1246  3.43 212 - 6.03 - - - -
Mean 20.82 47.20 - 434 2155 345 1.10 2.27 -
0 hr.
S.D. 9.08 2.16 - 1.96 9.79 1.24 0.64 1.08 -
S
Mean 33.47 4239 - 1.19 1635 376 - 4.29 -
24 hr.
S.D. 2.99 5.02 - 0.81 3.35 1.97 - 2.14 -
Mean 3318 50.72 3.80 1.71 8.47 1.45 1.01 - -
0 hr.
S.D. 4.03 2.98 1.79 0.74 3.30 0.77 0.25 - -
M
Mean 30.28 4421 526 275 1359 290 1.59 - -
24 hr.

S.D. 2.36 1.83 2.18 1.29 241 0.57 0.76 - -

10397 6 nuisesdeuntiifiviadududiunaundn T1, T2 wos T3
fUSuwe9sny C genitmsitaseifegiwesnauts (ssil 2) enaidunsy
pviavina C anduleihsamegine ilesaneymansutsdeutredaduinuy
wuly dwsunlaviia S uwasulaviin M Famuusunusg C Indifgaiusitagnamauds
uananil Ssnsmusaiiuansfvdunaundnuagsoslundnfurvesutioudasnas

gonpsosiunadelaeny Zn Tuwls T2 uagnuuSin Al wag K galundesialung
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§UsEUTRETIUT (0 hr) Lazndsann 24 49lu (24 hr) $28 SEM/EDS

Element composition on polyester surface (%Weight)

Sample
C @) Mg Al Si K Ti Zn
Mean 25.85 37.58 13.29 0.37 22.11 - - -
0 hr.
S.D. 2.16 3.52 222 0.21 3.14 - - -
T1
Mean 34.37 40.29 10.06 0.30 14.97 - - -
24 hr.
S.D. 11.77 2.61 4.49 0.04 7.21 - - -
Mean 21.00 35.99 11.68 0.62 13.95 - 1.92 12.72
0 hr.
S.D. 7.44 4.15 4.33 0.27 8.32 - 0.81 6.18
T2
Mean 26.65 42.56 11.60 2.19 11.80 - - 5.99
24 hr.
S.D. 18.78 6.81 6.27 1.76 4.84 - - 2.47
Mean 28.59 46.04 10.82 0.26 14.29 - - -
0 hr.
S.D. 19.78 3.31 6.92 0.09 9.95 - - -
T3
Mean 30.86 44.99 9.91 0.20 13.22 - - -
24 hr.
S.D. 21.54 5.01 7.08 0.12 9.04 - - -
Mean 40.61 38.79 1.94 1.37 13.83 3.45 - -
0 hr.
S.D. 4.11 3.90 0.35 0.97 7.95 1.24 - -
S
Mean 54.11 36.06 - 0.73 4.20 - - -
24 hr.
S.D. 4.38 6.02 - 0.42 1.29 - - -
Mean 22.28 43.10 6.46 6.53 17.51 3.35 - -
0 hr.
S.D. 20.05 6.90 1.59 2.45 8.26 1.97 - -
M
Mean 33.30 43.64 5.35 2.61 13.04 1.71 - -
24 hr.

S.D. 15.78 3.22 3.15 1.16 6.54 0.86 - -
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fUnamessn C ganiSinasinitienesdlsannmudsdumsed 2 wazaonados
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iesanenalddunansenuves C niduledn Tuduvesudin s AFanwazulls
vila M Afilun Ssmsanutiinusg C Indidssiulusogiamauts fasmsany
smpsfUsznavddylussdusznevveuiudazadaduifisaiutuses dountiuy
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