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QreRlo] ofe]2 A (latent fingerprint)FE 2 EA|SHCE L 5 -] (oil-contaminated fingerprint)-
2] 8-fr(soybean oil), AF&2} 71U (engine oilyS HIET T8 HEFA EESH ¥ AT 714
Foll AHEE 22|28 2 AR oal LAE ATo] SA= friEe] ¢ter Ada] oy
& AZolH ole] A&l thek xS AW mvlsit ol & A= AR EANA 9] thlE X
HSAER fral, T2, EFulE e A8+, TIEERLSA), AR eUR o HdE FAES
ultraviolet 315 ©]-&-3F F3H2Q] W B B 3ehy dAEWor dEed AR NS Al
E3kaL 2, cyanoacrylate (CA) fumingl, F33HHAPHS o] &5 A5A AATHS o8t A &
WS Azt sk

Abstract: In general, three types of fingerprints could be found at the crime scene: visible, plastic, and latent
fingerprints. Examples of visible fingerprint include those made by blood, paint or ink. Plastic fingerprint are made
from an impression of the finger on soft material as soap, wax, etc. Latent fingerprint are those of the invisible
one to the human eye. Oil-contaminated fingerprints remained in the evidence, that are contaminated with the soybean
oil, engine oil, lubricating oil or grease. Oil-contaminated fingerprints are special types of fingerprint evidence but
the research for developing method regarding oil-contaminated fingerprints is a few. In this study, ultraviolet light
source was employed for untreated oil-contaminated prints and the freeze-dry method with liquid nitrogen for freeze
oil residue on the surfaces with sequence of developing oil-contaminated fingerprints with black and magnetic
powders, cyanoacrylate (CA) fuming, Basic Yellow 40. The types of oil chosen for the experiment were soybean
oil, LSA oil, engine oil and material surfaces selected for the experiment were glass, plastic aluminum plates. The
aims of this study were to determine the appropriate developing methods for oil-contaminated fingerprints.
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., ultraviolet 3¢ =
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AR FAES 2As5te, A28 948 95
3laL o] & AZTEE W, MXRF(Micro X-Ray
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7} multi metal deposition (MMD)<} SECM (Scanning
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oil), A5} 17 2 A (engine oil)S HIE3 FHE &
2 e, AFET AT ARSEE 2
29 72+& {10 93] L9H A Eo]l FAE FF
HE ASE gtk fXE0] @ dAXE
2= 4% FAF g3 LFE A0 =2 U
4o Aol FF7E A5 AR 29E &9
Aol FAEA FRHAA = AFE A9 A
-l whe} FARE B FAAEHE 2 EA|5H
= o]y st AT 28 2 318 W] ojgt
Ao 2o HASE A&yl gk =7t vHls)
v ARk AR E dEHE] HEo] oAfHY] ARG
£ o] &g ARIEG | J&staL Tt
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FHAA = FAF T A&, T71SE/(LSA), 4
AodR o9H FAEL ultraviolet FHLLS o] &3
FAQ W dAEsh7] Ao fA el 3

21. 717 H A%

FAAE £2 dEA2E SR Silk black-
powder (SirchieAl 101L, USA), S 2}41 2 Regular
black-powder (SirchieA} M114L, USA)S AF&-3H9 1L,
CA fuming®] & ¥3&AHol= Superglue (HenkelAl,
Ireland), Basic Yellow (BY) 40 (Sirchie LV507, USA)
g ol gaAT, AR B2 AAAS 9sto]
25°C freezer®} liquid nitrogenS AFE-3ISITE AIA]
T AT dHer F/FA1717] S8l R=A(CAS,
Korea)s AM&3l3, AEETEE vf2dlE &
(SirchieA} 125MP, USA), T3 2 (BVDA, Netherlands)
25 ARSI B B 937152 ultraviolet 3
& KRIMESITE™ IMAGER (SirchieA}, No. KSS60,
USA), Nikon D70S (Micro 60 mm, Japan)$} 391 Violet
400 nm - 430 nm (crime-lite, foster+freeman, UK), Yellow
filter (HDYA 62 mm Y (K2), Japan)S A}&3le] 3%
e A5,

22. XBAIE ¥ CHMER

AL 31419 GO 20°C, & 45%2] A3
AollA Q88 AR EAFE)] 5 ulel 4-8-fr(soybean
oil, OTTOGI, Korea), &7]&&H(LSA, AP FH,
Korea), S171 2 (ZICXQ 5W-40, SK energy, Korea)oll
AN T FEAR] R, Y, ¢FrE X
Holl 12kge] A dHFo 2 4&st & AR &
AEZ ARE-3FTE

23. Mg gl
FAAAZAITL] A2 2 gdEDE dE39H, A
A=y, JAEY 59 AAFA AHLE Fig 19 Y

ERfiSiTE.

231 Ultraviolet Z2S 0|28+ ZSHE did

A BA| g Bu | 318 = CA fumingd &
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-25°C Freezers ©|&, 5724 AT A TA|
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2) -196 °C Liquid nitrogen 52 AXz] & SAqHE
dH o 2 o] Y

-196 °C Liquid nitrogendll IAAIA 54 A2 F
A& SAELS o] 83kl AA st ARIEA

l Oil-contaminated fingerprint on glass, plastic, aluminum plate |

4
[ A) Examine and photograph with RUVIS |
1 . |
| Freeze (-25C freezer) | | Freeze (-196°C liquid nitrogen) |
1 4
‘ Cyanoacrylate (CA) fuming ‘ | Pathway I |
4
‘ B) Examine and photograph with UV ‘
4
‘ C) Photograph with a digital camera ‘
4
[ Pathways ‘ | Black powder |
1 1 M
| F) Photograph |
2 2 4
‘ Magnetic powder ‘ ‘D_\ie staining with BYalO‘ | Fingerprint Lifting |
4 ]

‘ D) Photograph ‘ ‘

E) Photograph ‘

Fig. 1. Sequence of methods used for the detection of oil-contaminated fingerprint on various surfaces (A-F are designated

for photography steps).
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Table 1. ldentification of minutiaes in ink fingerprint
Type of minutiaes
Area i H Total point
Dot  Bifurcation lnde;.)endent Rld.ge Junction Rldge Lake Delta P
ridge ending starting
A - 5 - 10 11 2 - - 28
B 1 - 10 3 - - 24
C 1 1 - 8 8 4 - - 22

AHg-sFATE? ﬁ%%‘ﬂﬂﬂﬂ*i W {75 o
A 33Le ARt A 3—51]‘0 3+ A3} Table 13}
Zho] Belgom Wk A9 287), BY Y 2470, C
do 2= TP B2 %78@ F7F BE AGYS
AARste] A FE vt th(Fig. 2).

3.1. Ultraviolet Z+2l€ 0

21 8-f, T HEHLSA), AFU 23 2 H=
AR F2] 73 ultraviolet 39S 0] 43RS o A
o] gAERle] EvFssldlon £49 gl b
fof Aol EHgoRe) ALgo] VeRE &
I A K Fig. 3).

ol r

N

32. iMEXI |RXFH w2 =X
321 2% 2l CA fuming®S 0|28t

e

=
=

re Ao

e, 2y, ¢FF vt didEE A Y
E23} CA fuming & 2 9] A& A3+ Fig 49
o] E7FsE

o] AR FEYOE skl W

o & gk,

Fig. 2. a) Standard fingerprint b) Minutiaes of standard fingerprint.

322 AMERN 2Y9E HMAZE SHE

A& ol eHdE FAAZE frel, FohiY, &F
vgd 2 HoId AEddA e a4 A=
Fig 58k Table 20 VPR RITE freloll @ 9€ A

T A& Z$ol= ultraviolet -’ﬂ'%% o]-g-sto] A
FEHE 1T 5 UAL AEA Y EH’E}%’Q%
25°C frezeer®l 1A]7} B &3] %@ =
Hogo] AQAA 12712 53 F<le] 7}%;5}93\‘:]'-
25 °C Frezeero| A 543F CA fuming'] &2 2|4 2|
T A SA FEy 9 BY 40 F3 S o] &3
of AET A3 ANEA ELoM= 210, BY 405
/‘]"9‘6_]'}%2 EH 534 217Hi 4T 54 7t

S ) =47 28719 —%WOI Eli‘iv}.
Zg2~g 9 ZA$o& ultraviolet FYU & o] &3 &
o] 75l AEABHORE FEAS 25°C
frezeerl] 1A]17F B33t 525 CA fuming™
=39S w EAA o7li7F <1590 ultraviolet
Fho7 FA3 A7 CA fumingd &5 A9 &
A3pA AZEe] Fefrt 82l 7FsskSA T -25°C Frezeer
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b) Plastic plate

Fig. 3. Photography of oil-contaminated fingerprint developed by UV.

a) Glass

Soybean
oil

Black powder

Black powder

b) Plastic

Fig. 4. Photography of oil-contaminated fingerprint developed by black powder and CA fuming.
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ming®, A+ 5

ste] Az A A
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Foll=

dzoe) 7 oﬂb ultraviolet 9& o] g3 &
Ao] 7h5alAd i AEAEHOE hFEE S -25°C
frezeerol] 1A]7+ EJ&O}OE] AT CA fuming oAM=
EAH 14717F FAE AL ultraviolet FH 2 FH<l
g At G5 X9 FAsA A vt gl
7Fs 8t th -25°C frezeerol] 1A17F BAste] 52 S
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A Bd, BY 40 38
< ol&ste] & A3 A4S BdellA = 1A
b 4, BY 405 /\}J%} s e 534 100E
I ERe A= EH'\ E4S -196°C Liquid mtrogen 4
A & —g— Al&ﬂ Z35olle FAEEY
A 2392 Q’?lﬂi’i‘:}-

CA fuming ¥ A&
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a) Glass b) Plastic ¢) Aluminum plate

Soybean
oil
Freeze (LN)+black powder Freeze (LN)+black powder Freeze (LN)+black powder
LSA oil
Freeze (LN)+black powder Freeze(F)+CA+BY 40 Freeze (LN)+black powder
Engine oil

Freeze (LN)+black powder Freeze (LN)+black powder Freeze (F)+CA+BY 40
Fig. 5. Photography oil-contaminated fingerprint developed by methods used for the detection of oil-contaminated fingerprint.

Table 2. ldentification of minutiaes in latent fingerprint developed with methods used for the detection of soybean oil-contaminated

fingerprint
. Freeze(F) Freeze(F)+CA+ Freeze(F)+CA Freeze(LN)
+
Experimental types uv. AUV +CA Magnetic powder +BY40 +black powder
Glass - - 12 21 21 28
Soybean oil  Plastic - - 9 - 13 27
Aluminum - - 14 11 10 23
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Table 3. Identification of minutiaes in latent fingerprint developing with methods used for the detection of LSA oil-contaminated

fingerprint
. Freeze(F) Freeze(F)+CA Freeze(F)+CA Freeze(LN)
+
Experimental types uv CATUV +CA +Magnetic powder +BY40 +black powder
Glass - - 13 - 14 25
LSA Plastic - - - - 21 21
Aluminum - - - 11 16 21

Table 4. ldentification of minutiaes in latent fingerprint developing with methods used for the detection of engine oil-

contaminated fingerprint

SRy oy ) O e
Glass - - - 17 15 28
Engine oil Plastic - - 13 - 18 22
Aluminum - - - 12 19 18
W 543 1312 =9 e™ CA fuming o] F liquid nitrogen &2 AA 2] & SHEDH G AHE-3H
A5 BEE APEINRE o= ALsdL g ZAsoll= EXA 20171 1= AT
Ql 7hs s 543 gRlo] o]H AL -25°C frezeer
o] 1A17F B#ste] F4 3% CA fuming® ©]% BY 40 324. AT 2HE EXXE SE
Fgda oz ANAEIIIS o 14719 E“‘@ 7t Ao U] 2HHE FAAEE] F2l, FeiY, &
gl 5 ¢t} -196 °C Liquid nitrogen 572 A8 & Froad 22 vged ddEdes dE434=
SAEDE S AR ASH e Aol 54A Fig. 59 Table 4°] YJERAATE #2819 ASole
2571 BRI ATk ultraviolet F9-& o] &5 TAo] 7FEal AL A&
ZEt2g 7 -l ultraviolet FUS o] & B E Ho7 YAEAS 25°C frezeerdll 147+ H#3}o]
W, AEAEHeR gdEE S -25°C frezeerol] 1 54 ¥ CA fumingH 22 A&59S woles AE9
A7 Bste] SAF CA fumingH & 29 3:1%, CA Fel vk ER17bEE 2™ CA fumingd F A4 S5A
fumingy & AAS5A EubHo 29 AAES AME-S 2, BY 40 ¥ 24 S o] g3t A& A%
HAE2A o= AegAe g2 7HssA R 54 A A oA = 17709 53 A, BY 408 AHS
A glo] AHY, 54 —?— fumlng o]% BY ste W= SFA 1570 FAHATE S liquid
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d F7F A=A L
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&2 o) F2] 79-ol= ultraviolet 3 -S o] &3 &
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o] BZ4%F CA fumingH ol A
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A AN EA Bl NE 12

AR S e 53 1971
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H O
H =
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nitrogen®l] 527 HA & SR
= A 187171 gel= At
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4.4 B

AR ZL R =] AR RIEEA A
2 AYEoA = A&, T7ELEH(LSA), N ed
2 2499 A7) &Y tlsted ultraviolet 39S
o] &3h= ¥, AR AHEHORE 25°C frezeers}
-196 °C liquid nitrogen®l] HA|AA FZAA 7= HE ©]
f3le] B o]F HZWHo T RubiF) CA fuming
HE 7180 R 3= AAEFHO RS 4 AW S Al
T3 A3 o3t 22 A3 Eelsisih

1. 285, F714S(LSA), AR U o5 o
H A A FE2] 3¢ ultraviolet U O E H|ThEA, T}
4 WFEE BRAA gL Thsshv 548
1 E7Fs3tarh

2. A=A RS T4 A E(-25°C freezer) T CA
fuming'¥ ©]3% magnetic powder®] 73§ ZT}2=E ol A
= d&0] E71539 3, CA fuming¥ + BY 40 W
Hel AS BE dFEAAAM ZEX &Y SF A
Hlsl 36~75% Hl&2] SAHE ST 5 AT

3. 574 AA2(-196 °C liquid nitrogen) ¥ 34
H o] &3 A BE =N A Y
Aol Blal 64~100% Bl&<] 5SS
71 A e o g SlE AT

4. JFEAY 79 RS dEY o EZov
CA fumingd 2 217 d&317] A 54 dAF(-25°C
freezer, -196 °C liquid nitrogen) ZHg 7} t}3k A&

- 1z
%0 i Mo
2 o) e

&

o

oo F74Y % WA FAFA] LG AL
A%9 B2 UL T F Agon g
2ol 0F D

o] =S 20099 AH(w&H37|e)e] Ald

= @FAgATe AL ol 2R A7Y
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