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Abstract: Porosity paper evidence is encountered in case of forgery, kidnapping, fraud and terrorist activity.
The present study was designed to evaluate the effect of three chemical reagents (Ninhydrin, 1,8-diazafluoren-
9-one (DFO), lodine fuming) to the quality of developed latent fingerprints on porosity printing papers and
newspaper. In case of printing papers, print quality was better with lodine fuming method than Ninhydrin and
DFO treatment to developing latent fingerprints. Developing latent fingerprint on newspapers was achieved with
lodine fuming processing. The processing of lodine fuming followed by DFO and by using blue light (orange
red filter) exhibited better results with lodine fuming. Enhancement of latent fingerprint detection image using

Digital Imaging System was achieved.
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ARE-S
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(D70S, Nikon)E AFE-3tH Ty YIAAELS Basic
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tories, INC, USA)E AFE-3lo] FARIEH(EA] #A|2&
A2l 7153519 o, 54 He] 9l-& Automated
Fingerprint Identification System(AFIS)E ©]-8-3}3] T}
A F FHe gy W EAREAL Field Emission
Scanning Electron Microscope-Energy Dispersive Spec-
troscopy (FE-SEM-EDS, JSM-700F modell)E ©]-&3}
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Table 1. Descriptions of the general print papers

157

gl

Sample General Print Papers
No. Brand of print paper Code Used Description
1 HS(new woodfree printing paper) NWT Diary Woodfree printing paper
2 HS(pale yellow woodfree printing paper) YWT Catalog Pale yellow woodfree printing paper
3 HS(Hi-Q duo art) ATD  Calendar, magazine Art paper
4 HS(Hi-Q duo mat) MAT Calendar, magazine Matte paper
5

HS(middle grade paper) Textbook Middle grade paper
Sample Newspapers
No. Brand of newspapers Description
1 J Web
2 C Web
3 H Web
4 S Web

Fig. 1. Ink standard fingerprint by AFIS.
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Table 2. Identification of minutiae in standard fingerprint
Total point Dot Independent ridge  Delta Bifurcation Crossover Spur  Ridge ending
Minutiae T1£7 1 3 1 18 14 16 18

Table 3. Comparison of latent fingerprints developing on general print papers using chemical reactions

General Print

Papers

. . DFO- Todine Iodine fuming Iodine fuming-
Sample No.  Ninhydrin DFO Ninhydrin fuming -DFO y DF O—Ninhydﬁn
Vv
1 0 39 54 49 51 54
B/G-O/R
o 2 1 16 21 46 46 47
Total minutiae B-Y

3 11 4 12 64 65 65

4 16 0 34 61 61 61

5 0 0 0 49 49 49

DFO: 1,8-diazafluoren-9-one
V: visual light, B/G-O/R: blue green light-orange red filter,
B-Y: blue light - yellow filter

Table 4. Comparison of latent fingerprints developing on newspapers using chemical reactions

Newspapers
. . DFO- lodine lodine lodine fuming
Sample No.  Ninhydrin DFO Ninhydrin fuming fuming-DFO  -DFO-Ninhydrin
B-O/R B-O/R
1 0 10 10 11 14 14
B-O/R
Total minuti 2 0 0 0 0 28 28
otal minutiae B-OR B-OR
3 0 7 7 0 23 23
B-O/R B-O/R
4 0 11 11 10 23 23
DFO: 1,8-diazafluoren-9-one
B-O/R: blue light-orange red filter
33.1. Yt Z2IE 2X| Aol #Z= At} 22y Todine fuming A2 22 &
1 B3] ALgete A ZAELA MgHe]  Fol 4% 1 EEAYL L 5 AAT. lodine
7d%- Ninhydrin] & 2 9] ?ﬂ%% A3 o] Fo|A A & fuming *12] ¥ DFO<} thydrm._EJ AAHHE &
]_

, DFOA & Al A2 A 3970, DFOAE]
thydrmﬁ_i A2 Al 547Hi AZo] #FAHIT
lodine fuming® 2 9] #Z&-2 497} ©]™, lodine fuming
A & NinhydrinOlUr DFO=E 2| A A A& 7H

A Bee & 5 99

Ul&?‘ﬂ%}ﬂv‘:‘ g ol U]‘QH"”«] color7} 2 %L—E]Oi
Hols A fFoln WA ¢t @] DFOAE + blue
light3-12] orange red filter 32| A] 1670 537 o]
¥ 2% 7 Ninhydrin® 2 9] A7 A= 2F7+e] 7)

Zoll LS PIAA Fodrt
OlEAFE Yoy FAF FE ARREH J=
ARE 2" Agste] &go] yA g AFolth
Ninhydrin, DFO ZZ2]3. DFO #*]2] $ Ninhydrin® 2 2]
AR &L o]FAHoY B4 2 12~15709
ol HARX] K319, Todine fuming S22 &2
6479 EA AL Ho] §80] YIS & AR
53] DFOA ko] ME|&2e A 74 zdAde] Wt

AZE T A Fo] FEEE AAS Ho] DFOZS] A
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Fig. 2. Photography of developing latent fingerprint in general print papers by chemical reactions.

A) Ninhydrin B) DFO C) lodine fuming

1) Woodfree printing paper 2) Pale yellow woodfree printing paper 3) Art paper 4) Matte paper 5) Middle grade paper
V: visual light, B/G-O/R: blue/green light-orange/red filter, B-Y: blue light-yellow filter

= AdsA] gk & 5 AATh(Fig 2).
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1 (B-O/R)

2 (B-O/R)

4 (B-O/R)

3 (B-O/R)

Fig. 3. Photographies of developing latent fingerprint in newspapers by DFO reaction.

1) J 2) C 3) H 4) S company newspaper
DFO: 1,8-diazafluoren-9-one
B-O/R: blue light-orange red filter

1 2

Fig. 4. Enhancement of latent fingerprint detection using
Digital Imaging System.
A) Before B) After
1) Woodfree printing paper with Ninhydrin reaction
2) H company newspaper with DFO reaction
DFO: 1,8-diazafluoren-9-one

o8& =
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Ho| e U HREXL Fig 5 Fig 63} 2T},

AR w el o} SR = Af Ade] WErt
Tha W olEX| 9} M EX| ] A= ZEAYRE <l
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A7) B FE A g o] 75t

AEAFE] AL dutZAEX] Fol WAL u| A

A, FAA S} FARE AR Al el dHE B 3
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S 248 2 Ax 74 vlgel dojA] WA, 1
A=) FAX L] 744 90~99 % FE7F 0, CE
AE] AJAL ofEA], BlEX] S 739 73~79 %7} O,
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= Mg, Si, Alo] F4&F 2|85t

AFELA 2 A$- ), C, H, S A ZF7F 90~96 %7}
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Aut THELA| 9] FLIRE S BN AFe
Fig. 5, Fig. 63} 7¥t},

W] el AR oF F - 2] 9] 79 1029 cm o
2] potassium phosphateol] 2|8 713t FFAHEHS
et &= fAE 54338 oS0, ofEX], uj
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General print papers
Surface | Woodfree printing paper,
Pale yellow woodfree printing Art paper, Matte paper
paper, Middle grade paper
SEM image
(500x)
0 58%
C 37~46% 0 7%
SEM-EDS 0 Ca  26~32%
major Ca 3~8%
peaks C 15%
(elemental Mg Si
composition) S 1
Al
Al
FT-IR E
spectra

Fig. 5. SEM images and FT-IR analysis in general print papers.
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Surface
SEM image
(500x)
0 51~53%
SEM-EDS C 39~45%
major peaks Ca
(elemental
composition) Si
Al
FT-IR
spectra

Fig. 6. SEM images and FT-IR analysis in newspapers.
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