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Abstract: Knives are most frequently used as weapons in violent crimes. Criminals leave behind knife sheaths
made of paper and tape at crime scenes. It is difficult to develop fingerprints using tape attached to a porous
surface, resulting in the need to explore effective techniques for identifying fingerprints as well as the distribution
of fingerprints on each surface, when evidence such as paper knife sheaths are found. In this study, 50 knife
sheaths were prepared. The cyanoacrylate fuming (CA fuming) method was applied to develop fingerprints
on the non-adhesive side of the tape, and a dual-purpose 1,2-indanedione/Zn (1,2-IND/Zn) reagent was used
to separate tape from paper while simultaneously developing fingerprints on the paper. The fingerprints on the
adhesive side of the tape were developed using Wet Powder Black®. Using the R statistical analysis program
(The R Foundation for Statistical Computing), we used a heat map to indicate the location of fingerprints
developed from each surface. More fingerprints were detected at the ends than in the center of the adhesive
side of the tape, and although the non-adhesive sides of tape and paper did not present clear distribution patterns,
many fingerprints were developed that had sufficient clarity for personal identification. The results of this study

may be applicable for processing evidence when paper sheaths are found at crime scenes.

2 o WA 4 A WASS 2L TR 714 Bol AMgaiglon] W @l elo] 5

4 Folsh Hlo|Z2 A 2ho] Aol Wolls A97} Slek, THEA Eel Hol vt Rol gl AA

£ %2 A7) ol SuE 1to] BT 2L FAR WAAYL W 2 HROIN ARE BEa

L AEE g AR BE 9N Hske Ago] Bashth ¥ ATE o2 ] 98 1]
O

Zy] 5071E wHEo] Hlo|2Z B3 2o cyanoacrylate fuming (CA fuming)
%27 12-indanedione/Zn (1,2-IND/Zn) A| 902 Fo]9} Ho|ZZ ulg] gtz FAld] Foldl| e A
S A=A HolZ HAAE Wet Powder Black®™S AFg-3le] =] o

3

% Corresponding author
Phone : +82-(0)41-530-4756 Fax : +82-(0)41-530-4755
E-mail : haplfi@naver.com

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

-251-



252 Hyo-Mi Kim, Gi-Hyun Park, Su-Bhin Lee, and Je-Seol Yu

3l heatmapl 2 ZF A AFo] AEH ¢
2ol Aol Wo] EEFH Qe AL B

e 2 ohuut A1) ol g

3 =)
ok fE Aol Zho] Ao WHHAS W olHT A AHE st FA=E AL F IS

Zele,

Key words: knife sheath, fingerprint, distribution, heatmap

1.M B

78 Abel A e et §71E o] 83 W
< AR S 20199 FHZAR=E o5t F71E
o8-8k WA F 2055907 T §712 # Ade ¥
7 9,174 0.2 7H B2 v &S A Yh! Wl
o] S o g WS AXE A dF YA Z&
P72 o] g vh A Mo A HALS
gL 98 vl 22 F918] AR Yepdo 34
Helo] Ha Fa7tA] Z4E AA 7] A8

N

o] 9} Hlo|LE o] g3 1bo

e _% o o of
—o

S ]

AZsta Wa F @l 7o) 2 e Ira o

= AHEC FF

Zko] 32 E4do] thE ZH(H ol =] A, H
o]z e] MW, Fol)o| EAsks HAA=R 77| &
Hol| theket Felo] Aol F7FE & Atk ol
AAE 7 ZHNAM A ES &gflo] 1EHR EF
st7] 93 AE AF 71He A8 ggete Aol
Aelefol gttt -4 7ho] A o] P vpAE 2
ol Hlo|xzo] HHAHE Ho|ZE FE|51A] Yook A
ol f7E EYS JE AT 5 7] W] g
ol SA Ho] o] v AW FAZ AE& WA |
E3h= Zlo] F83lt o] Fold B9l Ho|ZE
dFA o2 FEFof "o HAH I Fo] RFo|A
AES A& ¢ k2 ZE Aol vky] 3o
7} o) ARg-shE 7ol 4 7ol thE R
T2 AR o FEFE FolM = G

Hlo]|Z vzt f-FE A2 vty T
ARE-E 4= 2ls A 71 Q] cyanoacrylate fuming
(CA fuming)® 2 @AZ 7Fssith? Ho|xZ H2H el A}
|8 F e A8 71HES vl A7 A Wet

Powder Black®] 714 £&
3wk Secret Serviceol A A A%t 1,2-indanedione/
Zn(1,2-IND/Zn) A 2F& o34 oA FAAES
HE2T o AT F e 7P 2 AGeR 4

eSS 1998

p
i
A8
tlo

=5
2 o,

Table 1. Composition of 1,2-IND/Zn working solution (USA
Secret Service)>®

Zinc stock solution 1,2-IND working solution

1,2-IND 0.8 g

Ethyl acetate 90 mL
Acetic acid 10 mL
Petroleum ether 820 mL
Zinc stock 80 mL

Zinc chloride 0.04 g
Ethanol 10 mL

Ethyl acetate 1 mL
Petroleum ether 190 mL
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Fig. 2. Overview of fingerprints development process.
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Table 2. Composition of dual-purpose 1,2-IND/Zn working
solution’

1,2-IND working solution

1,2-IND stock solution (PE based, 1:5)

1,2-IND 0.125 g
Ethyl acetate 45 mL
Acetic acid 5 mL
Zinc stock 0.25 mL
(Zinc chloride 0.2 g +
Ethanol 5 mL)

1,2-IND stock solution 50 mL
Petroleum ether 250 mL

Fig. 1. Example of a paper knife sheath.
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Fig. 3. Classification according to paper folding way.

Table 3. The standard of developed fingerprints’ quality

Standard (count of minutiae)

High over 11
Medium 8to 11
Low under 8
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Fig. 4. Fingerprint on paper treated with 1,2-IND/Zn. Finger-
prints were photographed using 505 nm forensic light
source and orange filter.
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Fig. 5. Heatmap of developed fingerprints on inner and outer side of horizontally folded paper.
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Fig. 6. Heatmap of developed fingerprints on inner and outer side of vertically folded paper.
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Fig. 7. Heatmap of developed fingerprints on inner and outer side of diagonally folded paper.
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Fig. 10. Heatmap of developed fingerprints on adhesive
side of tape.
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Fig. 8. Example of making a paper knife sheath.
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Fig. 9. Fingerprint on adhesive side of tape treated with Wet

Powder Black®. Fi ints hotographed und
w(;‘zeeii ghatw ingerprints wete pholographed undet Fig. 11. Fingerprint on non-adhesive side of tape treated

with CA fuming. Fingerprints were photographed
under white light.
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Table 5. The number of developed fingerprints on adhesive side of tape in each section
1 2 3 4 5 6 7 8 9 10
Number 69 21 7 11 5 5 9 5 14 28
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