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Abstract: In previous research, results on efficiency versus size and type of Ag particles showed similarity of
detection efficiency comparing the particles of flake and spherical type with the gray particle on the market and
in the case of nAg (rod, 0.9 um) particle, relatively good results was given in the various evaluation methods
for detection efficiency of latent fingerprint. However, oxidation was occurred when nAg particles laying on nature
condition for a month and due to water absorption, detection efficiency was decreased. Therefore, with need to
prevent oxidation and water absorption, more research is necessary. In this research, surface modification on nAg
particles using silicon oil was conducted in various methods for complementing weakness of oxidation and water
absorption. Then detection efficiency of nAg particles and surface modified nAg particles was evaluated by the
number of feature points on the surface of non-porous materials (glass, plastic etc.) and degree of particle adhesion
with ridges and contrast of detected fingerprint. Improvement of preventing oxidation and water absorbtion was
given by surface modification using silicon oil (DC200, 0.5%) on the surface of non-porous materials.
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Fig. 1. a) Standard fingerprint b) Minutiaes of standard
fingerprint.
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1, Table 1).
32, EHIE nAg BEY =4 % FEXXE
2) Scattering =S5 H|n
Scattering2 2804 &n|7 Soj@FE JAA] 2ol 321 =2 HEj L HEEAM
A Yelde o8 E-4- 5 N2 (ridge starting) S FE-SEM-EDSE ©]&3lo] nAg &4, ZW/M4
AARste] EHHAEATE AolZel FHAHE =k nAg £ ¥ B =7 A2 Fig. 3% 2H
Table 1. Identification of minutiaes in ink fingerprint
Type of minutiaes
Area . . Independent Ridge . Ridge ToFal
Dot Bifurcation ridge ending Junction starting Lake Delta point
A - - - 8 7 8 - - 23
B 1 1 . 10 8 8 y - 28
C - - - 8 8 4 1 - 21
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Fig. 2. Color change of nAg and nAg surface modification. a) nAg b) nAg surface modification by DC1501 c¢) nAg surface

modification by DC200.

Table 2. Moisture ratio of nAg and nAg surface modification

nAg surface nAg surface
nano . . . .
A modification modification
& DC1501 DC200
moisture(%)  0.16 0.13 0.12
nAg 2 rod FEIE 0.9 pme] Y372 AR
¥7F adERed, awslE DC00z TWHNAE
DC1501 nAg B2 nAg #2437 e 2 27|17} &

AFeFith. nAg 2% ﬁUWH Z nAg ¢ Hw2 nAg
=, ifq 714 DC200, 3% 704 DCI501 nAg
‘ﬂ%ﬁ?ﬁ% ARg-ste

(2l

1=]
b
E22

99 B°ﬂ/‘1 o] frefst
gRAAH}E Fig.
Table 3°ﬂ Ueh At FEA B S4F
7] A (Bifurcation) 17, &7

H(Dot) 171,

Fig. 4. Developing latent fingerprint on glass by powder
dusting. a) nAg b) nAg surface modification DC200
0.5%.

(Ridge ending) 107H, % 3% (Junction) 87, 7WAIH
(Ridge starting) 8711 & 28712 A=A Th F219
749 nAg 2 A 17H, 718 1M, AR 8,
A &7, MAAE 67 F 24712 86%oeH, BH
A2 DC1501 22 0.5% nAg ®Zo] A 170, £7]

E

Fig. 3. FE-SEM images of powder(x3000). a) nAg b) nAg surface modification by DC1501 ¢) nAg surface modification by

DC200.
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Fig. 5. Developing latent fingerprint on plastic by powder
dusting. a) nAg b) nAg surface modification DC200
0.5%.

Z—] 17H Z_X]Z-] 77H 7(—1‘5‘1—7(—] 67H 7H}\]Z‘:-'] 77H _%_ 227H

Z FFAE vs 18%E Mg g2 54 FE
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TH & 20002 BEAR WLt 93%E M B

2 B & 1t x:A el g 2Hs &
AR & 15tk Egt2g 9] H$ nAg BE2
A VN, 27138 N, XA o, 332 8, XA 7
N F 26002 93%R e, TH/NE DCI501 e

0.5% nAg Htﬂ-o] Z—] 17H, .‘_,1:_‘_712-] 17H Z_;qz-] 67H 7(—1
1 N, WA TN F 220NE FEAE H]E)] 78%
27 2e B 5 197 Ty E DC200 ¥
22 0.5% nAg EHo] A N, ®7138 U, FXF 9,
AR ol AN TR F 20002 FFER Ol H| s}
o 93%=E 7P B2 54X 75 IRl ZEAE
of 71 23 ¢ EAH & gl

3.2.3. Scattering

Ao AN =] SHEEE

Table 3. ldentification of minutiaes in latent fingerprint developing in B area

Type of minutiaes ot Detection
i i . efficienc
Dot Bifurcation Rld.ge Junction Rldfge point % Y
ending starting (%)
Standard fingerprint 1 1 10 3 ] 8 100
nAg 1 1 8 8 6 24 86
nAg
DC1501 0.25% - - 4 3 2 9 32
nAg
DC1501 0.5% 1 1 7 6 7 2 78
nAgn
Glass DC1501 1.0% - 1 7 6 5 19 68
nAg
DC200 0.25% - 1 6 7 5 18 64
nAg
DC200 0.5% 1 1 9 8 7 26 93
nAg
DC200 1.0% - 1 7 6 5 19 68
nAg 1 1 9 8 7 26 93
nAg
DC1501 0.25% . - 6 4 5 15 54
nAg
DC1501 0.5% I 1 6 7 7 2 78
nAg
Plastic DC1501 1.0% 1 1 7 6 6 21 75
nAg
DC200 0.25% . - 6 5 4 15 54
nAg
DC200 0.5% I 1 9 9 7 27 9%
e 1 1 7 7 5 21 75

DC200 1.0%
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Fig. 6. The magnified minutiaes of fingerprint(x280). a) nAg b) nAg surface modification DC200 0.5%.

Table 4. Contrast values in latent fingerprint developing

221

Measurement number

Contrast
Mean
1 2 3 4 5 6 7 8 9 10 value
nAg furrows 84 85 84 85 82 83 86 84 85 85 843 53.4
ridges 132 135 139 139 138 139 139 140 137 139 137.7 ’
nAg furrows 88 7 85 85 89 87 90 84 80 85 78.00 26.6
DC1501 0.25%  ridges 102 101 102 102 103 104 105 102 102 103 102.6 ’
nAg furrows 87 85 85 86 82 84 85 85 84 87 85.00 534
DC1501 0.5% ridges 144 146 138 137 139 136 135 135 138 136 85.00 ’
g furrows 82 85 86 85 84 82 81 83 86 89 84.30
Glass DC1501 1.0% ridges 125 126 125 129 128 127 126 126 128 128 84.30 425
nAg furrows 90 95 98 93 92 94 91 90 90 91 9240 339
DC200 0.25% ridges 124 120 120 123 125 128 129 130 130 134 92.40 ’
nAg furrows 77 77 78 74 75 80 78 78 75 78  77.0 678
DC200 0.5% ridges 146 145 143 144 147 145 145 144 144 145 14438 ’
nAg furrows 83 83 86 84 85 81 82 87 88 86 84.50 46.7
DC200 1.0% ridges 130 131 135 132 129 129 128 127 136 135 131.20 ’
nAg f}lrrows 78 78 75 78 79 74 75 74 74 75 76.0 702
ridges 143 145 145 146 147 144 150 148 148 146 146.2
nAg furrows 88 88 86 85 87 89 89 85 85 85 86.70 363
DC1501 0.25%  ridges 130 132 120 124 123 125 120 119 119 118 86.70 ’
nAg furrows 80 85 82 86 81 85 82 80 82 81 82.40 453
DC1501 0.5% ridges 130 130 125 126 128 129 130 126 125 128 8240 ’
Plastic nAg fl..ll‘I‘OWS 83 83 82 81 86 85 85 84 85 87 84.10 43.0
DC1501 1.0% ridges 132 130 130 129 125 124 124 126 123 128 84.10
nAg furrows 95 92 85 84 86 83 83 89 89 86 87.20 2.1
DC200 0.25% ridges 120 123 123 115 112 112 113 114 120 111 87.20 ’
nAg furrows 75 75 78 79 75 78 75 74 78 75 762 738
DC200 0.5% ridges 150 150 148 148 154 152 151 151 151 152 150.0 ’
nAg furrows 84 81 82 86 89 89 87 85 89 90 86.20 379
D2001 1.0% ridges 124 123 125 123 124 126 127 125 123 121 124.10 ’
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