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2 ok AEF AR EAlcke AR Ee Y, FRIE, a9} o] MS W3 B HET
5 ZAZ fHEo] SetEkelo] 7153 AR X E(visible fingerprint)@ B3, g9} 7-e Hege =7
Eoll 92 FEoRE YA E(plastic fingerprint), BAJE-olU AEZolM FAF(oi)5ol 29 = o] &

QreERlo] ofe] & AN (latent fingerprint)FE| 2 EA|SHCE. L 5 -2 (oil-contaminated fingerprint)<-
2] 8-f-(soybean oil), AF5-2} A7 2 (engine oil)S HIFE3F FAE S8/ TSR 2 2AEH 714
Foll A= Ze]eh e fA 5ol odl SHE AEo] TAE fiElo] Steg AHEly] o
& Aol ole] FEWH tigh FE3E A viRlsit ol & A= AbddAelA e thile )
HSAE fral, FeiY, ¢l dFEE A8, FEERLSA), AXNeUR oHdE AT
ultraviolet 312 ©]-8&3F F3H2Q] WA B H 38hy FEWor dEed AN E Al
k3 B0, cyanoacrylate (CA) fuming®, BHEAES o] 88 A5 AXPL ol §ste] A &
24 AN ST ST,

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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FEOA = AR/ T A&7, F7NEE/F(LSA), A
Fedz 99% FAES ultraviolet FYE o] &3
FAQ W &) Ao ARl s A
AZHE o] &3a o] FEFHOE YW, CA
fuming®, FFLAF S o] &3 A5H AAHE S
ol &ste] thdEAE FAEY HHAEZHS A

2. #

21. 717 o Al

FAAE £ dEA2E SR Silk black-
powder (SirchieA} 101L, USA), S 2}41 2 Regular
black-powder (SirchieAl M114L, USA)E A}-8-38}$ 3L
CA fuming® ¥ 334 )= Superglue (HenkelA},
Ireland), Basic Yellow (BY) 40 (Sirchie LV507, USA)
= o1&, AwAIES T4 AAHE 98t
25°C freezer?} liquid nitrogens AFE-3ISTH ZAIX]
T2 9% o {F7A1717] S8 Z=A(CAS,
Korea) AH&3lA3, AEETEE v2vlE &
(SirchieA} 125MP, USA), th5 9 (BVDA, Netherlands)
& ARSI 3 9 F71E-2 ultraviolet F
£ KRIMESITE™ IMAGER (SirchieA}, No. KSS60,
USA), Nikon D70S (Micro 60 mm, Japan)2} 2 Violet
400 nm - 430 nm (crime-lite, foster+freeman, UK), Yellow
filter (HDYA 62 mm Y (K2), Japan)S A& 3le] %
S g5skrh

22. XNE2AE ¥ CHMEFE

RS 31419 YA R 20°C, F5 45%2] 43
Al A LEE A A 5 uLe] 28 (soybean
oil, OTTOGI, Korea), &7]&SH(LSA, AP FF,
Korea), S171 2 (ZICXQ 5W-40, SK energy, Korea)°ll
QAR T FEHERA frE, Y, 4FvE &
Aol 1.2kgo] YA FFo = S & FAAE
AlE 2 ARE-3H T

23. AE g
FAAAZAI RS AXEH 2 gdEDE dE39H, A
&9, Y 59 AAF A AHe Fig 19 Y

ERfiSi.
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A UV @39(0254 nm)S AHE-3Fe] KRIMESITE™
IMAGER®} Nikon D70SE 53 & 984S ¥§5
O}Mr/]'.

232 X129 ANz

AR S dEs7] A AAPEZ 25°C freezer
£ o], 1X7F WEske W3 -196°C liquid nitrogen©l]
527 FAANA T4z A HS o] &3t

1) -25°C Freezer 54 AA2] F AA<

(1) Freezer 54 *]2] & CA fuming

-25°C Freezerg ©]&3te 54 AA g AiA=
2 e W 2% 1820°C, FE 40-50%At0] ¢ A9
ANA CAR 1587 F-AZ el 1587 &5
skt
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gy o 22 o] A A2y

25°C Freezerg ©|%, 5724 AA T ATAIR
CA fumingdm¥ &2 A 2|3l 12A]7F A 2
0.2% BY 40 & 10x &< JAAAZ1
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2) -196 °C Liquid nitrogen
dHo 2] Ay

-196 °C Liquid nitrogen®ll HXAA &4 A2 &
A& SARLE o]-&3te] A ste] ARIEY
<+ dES vlwsisln

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 ‘
a4
‘ 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).

Vol. 23, No. 1, 2010



92 Av)g - urea

Table 1. Identification of minutiaes in ink fingerprint

AW - AFE - S

Type of minutiaes

Area i i Total point
Dot  Bifurcation Indep.) endent Rld.ge Junction Rldge Lake Delta P
ridge ending starting
A - 5 - 10 11 2 - - 28
B 1 1 - 10 3 - - 24
C 1 - 8 8 4 - - 22
ARREFITES BRYIAA FolA e §-F 5= g 322 Al2R0 Y¥E EHXYXZE HE
A 32 ARG EAA 4 s AT} Table 13+ 218

7Zro] gelEom vk A9 287), BEY 2470, C
B 2N M B2 BEAAE U ElE AYY S
ARt B 5 vlastSlth(Fig. 2).
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3.1. Utraviolet &g 0|38 &Sty Yy

285, F71ESHLSA), AR o3 eH=
FANA 2] 7% ultraviolet FY-& o] &3S W A
9] §AERI] BV on 4] g Tks
sto] FAgol Aol EAFA O 2] Aol TS &

32. H&E3E |XR0 ME HWXZ sHE
gt 2l CA fumngddg 0|28t si=
&FrlE Hvksd didE oA el
-4 dAE9 A= Fig 4
A=l

A
fol 5402 sk Hael BEE

r?ﬂ

% ultrav101et FH4E o] &3] A
HE SR 5 AN AEAH P ORE YEE S
25°C frezeeroll 1A17F B¥#3le] 54 F CA fuming
Ho 2o QA 12709 5 gle] 7hsshdth
-25°C Frezeero| Al 4% CA fuming &2 | * 2]
T A EA Bl W BY 40 3 S o] 83}

e
o A& A3 A gﬁ Haro A E 2170, BY 405
A W 5 202 TYd 5FH b
1= At Liquid n1trogen~ ol &3 B4 AHTE
5278 AR F ZA] TARTNS A}25le] FE2A|H

< o S 2871 o] ERIFATH

Zg g ZA$dE ultraviolet FYL & o] &3 &
I ASAHYY LR =S 25 "C
frezeerdl] 1A17F B33t 52 F CA fuming™
AEsIAS o S oN7F ERAEALH ultraviolet
FYo R Qs A3 CA fumingy @5 29 &
A3pA A2e] Fefnt g2l 7Fs38kSAT -25°C Frezeer

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

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

a) Glass

Soybean
oil

Black powder

b) Plastic

Black powder

Fig. 4. Photography of oil-contaminated fingerprint developed by black powder and CA fuming.
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a) Glass b) Plastic ¢) Aluminum plate

Freeze (LN)+black powder Freeze (LN)+black powder

Freeze (LN)+black powder Freeze(F)+CA+BY 40

Soybean
oil

Freeze (LN)+black powder

LSA oil

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. Identification 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 caxuv +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 v CA+UV +CA +Magnetic powder +BY40 +black powder
Glass - - 13 - 14 25
LSA Plastic - - - - 21 21
Aluminum - - - 11 16 21

Table 4. ldentification of minutiacs
contaminated fingerprint

in latent fingerprint developing with methods used for the detection of engine oil-

Experimental UV CA+UV Freeze(F) Freeze(F)+CA Freeze(F)+CA Freeze(LN)
types +CA +Magnetic powder +BY40 +black powder
Glass - - - 17 15 28
Engine oil Plastic - - 13 - 18 22
Aluminum - - - 12 19 18
U EAF 13712 A CA fumingd ©]F liquid nitrogen A AAE F SAZTHE AT
A S TR AJAEsAE Hele A2s4S & Asolle 544 20071 ER1EAT
Ql 7hs s 543 gRlo] of# 1AL -25°C frezeer
off 1A]17F B3l FAF CA fumingd ©]F BY 40 324. Xl 2HE HMXE &
Fawao g QAZ3IAS o 14709 S4F 57t Azledol] eHdE FIAAES fral, Fepiy, &
A= T} -196 °C Liquid n1tr0gen T4 A48 & Frad 22 vuga3d ddEdeA dEdde
SAEEE S AR ASH e Agde SAA Fig. 59 Table 4° YRt frele] Asole
2571 S1= A ultraviolet F9-& ©] & T o] 75t A&
Z et 7 -0l = ultraviolet FY-S )-8 ©As= HoZ YFEZS -25°C frezeeroll 1A17F H3}o]
W, A& Ho R dEZ S -25°C frezeerol 1 T4 T CA fumingd &2 &3NS djoll= A &2
AlZE Bste] 4 CA fumingd 22°] §&, CA PRt g17bs 8k e ™ CA fumingy § 2HA 541
fuming¥ & A S FUHo R APES AHEE B9, BY 40 FFIAY S o) &8t A& A9
AEA LN AT <12 7HsstA T 54 1?421*—%‘ M= 177H94 534, BY 405 A&

glo] oJH YL, T4 F CA fumingy ©|F BY
40 FFLAH S o] &3l A& A 219 £A
7F &1 %At Liquid nitrogen 572 A2 &
ARESE AEAEIR Y] A9 BY 40 %

P sdsl SA8A 2007 &

-9 = ultraviolet & o] &3t &
AEAHOZE QIFEZES 25°C
frezeerel]l 1A17F B3A3e] 52 £ CA fumingy &2
= =47 g7} SEYT ultraviolet
Fdo=z el A7 A5 543 A9
3}

%
Heo) 755w

FeEgk &2l 7Hs3FA T -25 °C Frezeerol 1417F 23
sle] 54 F CA fuming &2 HEA]7]|3L o] ;q.
A5 ZEH, BY 40 3L E o83k Ad

KL 17he] 543, BY 40

FAs ANEA Bud e
& HE 534 1670 FAHA, E
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BY 40 HBEARE ol354e] S A4 4454
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AL e S 1970 A=) T3 liquid nitrogen
4 AAY T PHEE L liquid nitrogenoll 5%7F 3
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o] $4% CA fuming¥lME CA fumingd ¥ =4
54 299, BY 40 I3 LN E o] 85t A&
A} A s BEado M s 12712 SAA, BY 405
AHEEE S de 54" 197 A ATk Liquid
nitrogen®]] 5327k MAF SARTHE AR 7390

= EAH 197171 gel= i)

4.8 =
AN EO 2 fREo) AN NEEA 7
£2 AgsolAE A4, F71HBHLSA), AR

2 o099 Xt A&l tste] ultraviolet FH-S
ol-&she= W, FAAT HA PR -25°C frezeerst
-196 °C liquid nitrogen®l] HA|AA FZA 7= HE ©]
23l R o]F dEHOZ = EUY I CA fuming
HE 7180 R st AFFHO RS 24 AW E Al
g A v 22 AFE gl
1. 28, 3714 (LSA), AUl o8 o
H AR FEo] 7% ultraviolet FHU O & vtkEA, tF
A WFEE BRAA RN Ty 4
12 E7Fsstairh

2. AR5 T4 AAE(-25°C freezer) T CA
fuming¥ ©]3% magnetic powder®] 739 ZT}2=El ol A
£ d%o] E7153F9 1, CA fuming¥ + BY 40 %
Hol Af BE QEAANA EEA L SR
Hsl 36~75% Hl&2] SAHE A = AT

3. 572 AA2(-196 °C liquid nitrogen) 3 S &
H ool &8 A BE dELAAN FF:AEY 5
Aol B8l 64~100% B]&2] EAAS g1 5 3
7HE Aget e R SRlE S

4. PFEAY 7FE RS dEY o o
CA fumingd o2 3 dE3l7] A 54 dAA Bl (25°C
freezer, -196 °C liquid nitrogen) ZH4 7} t}sk A d &

oo

Sukeld - e - AR - ubgs

o] EEL 20099 % HR (ST EH)e] AL
oz fFATATY AL o} AH A
(No.M1064000000108N400000110).
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