Printed in the Republic of Korea

ANALYTICAL SCIENCE
& TECHNOLOGY

Vol. 35, No. 3, 129-135, 2022
https://doi.org/10.5806/AST.2022.35.3.129

Comparison of aging fingerprint enhancement by pre-treatment of
various initiator powders in the cyanoacrylate fuming method

Kyung-Soo Kim" *, Yoon-Jeong Lee', and Kyung-Suk Seo’

!Department of Scientific Criminal Investigation, Chungnam National University, Daejeon 34134, Korea
’Crime and Scientific Investigation Team, Chungnam Provincial Police Agency, Yesan 32416, Korea
(Received June 2, 2021; Revised July 15, 2021; Accepted September 27, 2021)

ofm
ok
r
Jon
rn

Cekst FHA| M| (initiator) 2 X & X{ 2| (pre-treatment) &
X|229| Cyanoacrylate Fumingd 8& =Z H|

El

USH > 0l2H - MES®
1Zdishy Felealsta, Y= 2 Hekealat
(2021, 6. 2. 4> 2021. 7. 15. =4, 2021. 9. 27. £901)

Abstract: We tested the pre-treatment of alumina, leucine, alumina mixed with leucine at ratios of 9:1 (Al-
Leu (9:1)) and 5:1 (Al-Leu (5:1)), and alumina mixed with sodium lactate at a ratio of 5:1 (Al-Lac (5:1)) on
aged fingerprints (1, 7, 14, and 30 days after natural fingerprinting) before cyanoacrylate (CA) fuming to improve
the development efficacy. As a result of the experiment, fingerprints with pre-treatment of alumina, leucine,
Al-Leu (9:1), Al-Leu(5:1), and Al-Lac (5:1) showed better development efficacy (area and minutiae) than
fingerprints without pre-treatment. Therefore, this modified CA fuming method improved the development

efficacy with five pretreatments.

2 9 H A= alumina, leucine, alumina®} leucines 9:12 E§3H £ ()3} Al-Leu (9:1)), alumina$}
leucineS 5:12 &33F E2(°]3} Al-Leu (5:1)), alumina®} sodium lactates 5:12 &3 E2h©]3} Al-
Lac (5:1))2 AAAE] ABAES I 3 1, 7, 14, 30L 2 =31 7] AR Fol] A= 2] e & cyanoacrylate
fuming(°]8 CA EFH)C2 FE TS Al=silh AAHez vH2e § CA T8 FAATE
t} alumina, leucine, Al-Leu (9:1), Al-Leu (5:1), Al-Lac (5:1) ®2& A 23 FA=&e] Hazta 44
M7t AT A 5579 AAAZE CA £5 Al dF T4 PP A& SRtk
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Fig. 1. Mechanism of Cyanoacrylate fuming method.
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Fig. 2. Developed fingerprints take 5 ridges (a), select the peaks of 5 ridges (b) and analysis results (c) from densitometric
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Fig. 3. Images of untreated and alumina, L-leucine, Al-Leu (9:1), Al-Leu (5:1), Al-Lac (5:1) powder treated fingerprints prior

to development with CA method.
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initiator .
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Only CA

day
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Fig. 4. Images of untreated and alumina, L-leucine, Al-Leu (9:1), Al-Leu (5:1), Al-Lac (5:1) powder treated fingerprints prior

to development with CA method.
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Fig. 5. The comparison of the mean of peak areas for ridges
from alumina, leucine, Al-Leu (9:1), Al-Leu (5:1), Al-
Lac (5:1) powder pre-treated and untreated fingerprint
aged for 1, 7, 14, 30 days analyzed by CP Atlas 2.0.
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Fig. 6. The comparison of average minutiae numbers in
alumina, leucine, Al-Leu (9:1), Al-Leu (5:1), Al-
Lac (5:1) powder pre-treated and untreated fingerprint
aged for 1, 7, 14, 30 days analyzed by AFIS.
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Fig. 7. The comparison of the mean of peak areas for ridges
from leucine, Al-Leu(9:1), Al-Leu(5:1) powder
pre-treated and untreated fingerprint aged for 1, 7,
14, 30 days analyzed by CP Atlas 2.0.
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Fig. 8. The comparison of average minutiae numbers in
leucine, Al-Leu (9:1), Al-Leu (5:1) powder pre-treated
and untreated fingerprint aged for 1, 7, 14, 30 days
analyzed by AFIS.

leucine > Al-Leu (5:1) > Al-Leu (9:1)] <=A]o]x] 7+ &
2z AFAE BW leucine EFEL v Lo w
£ dA s AEFS HolX &t ol= Al-Leu(5:),
Al-Leu (9:1)¢] Bl &l tigh xto]7} Z ol et 2
H= FF AP = v & 2ol & =4 st SR
TS Az et vk AztEh

322, Leucne, ArLac (5:1)2| &1E Hluwl
APAFEANA =2 71522 F7FE TAA A A
A A Q! leucine, Al-Lac (5:)& A 83 & CA &=
g A dEo] S-S A B A oA
e AT &S FHA 7= HAAE 27

23ked leucine}t Al-Lac (5:1)2-2 v w3t}

600

— L-Leucine
Al-Lac(5:1)
500
400
o
2 300
<
77
200 A —t
100 4
04 y u

1day Tdays 14days 30days
Time
Fig. 9. The comparison of the mean of peak areas for ridges
from leucine, Al-Lac (5:1) powder pre-treated and
untreated fingerprint aged for 1, 7, 14, 30 days
analyzed by CP Atlas 2.0.
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Fig. 10. The comparison of average minutiae numbers in
leucine, Al-Lac (5:1) powder pre-treated and untreated
fingerprint aged for 1, 7, 14, 30 days analyzed by
AFIS.
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alumina, leucine, Al-Leu (9:1) Al-Leu (5:1), Al-Lac (5:1)
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