8 %

o]

s,

o]

.

[+]

]

A

i = e

]

Study on development of heavy metal — reducted flexography inks
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Table 1. Heavy metal content in organic pigments”

Organic pigment Pb Cd Cr As Se Ba Shb

Table 2. Wavelengths for detecting heavy metals by‘ICP-*AESD

Metals Wavelength, nm
Pb 217.000
Cd 228.802
Cr (Total) 267716
As 188.979
Se 196.026
Ba 233.527
Sb 206.836

Table 3. Properties of violet and pink inks

Flexography ink Solid content, %  Surface tension, mN/m  Viscosity, cPs

* Surface tension and viscosity were measured at 22T
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Table 4. Heavy metal content in organic pigment (PB15:3)"

Organic pigment

Pb Ccd Cr't As Se Ba Sh
(Cyan)
PB 15:3 0 0 <10 <4 <2 <2 < 10

Table 5. Properties of cyan inks

C.I. No. PB 153 Solid content, % Surface tension, mN/m Viscosity, cPs

Cyan Flexography Ink 41.7 30.3 83.3

* Surface tension and viscosity were measured at 23T

22 944 2 AH x4

B AFAe 3 AH4A 24 FF 230 ¢/m” 9 duplex boardZ ©]-§38 It} Table 6
& duplex board®] 718 &4& vebuia vk <l FulR e E¥94 =2 A AHY
 IGTARY] IGT-F1& o] &8t o, A& anilox discs LPIZF 200 line/inch o™

print volume®] 85 ml/m’¢l A& o] &8 A}k Table 72 A4 1< Yt ¢
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Table 6. Properties of printing substrate

Bendtsen, PPS. m Cobb, g/m’  Thickeness, Density, Bulk,
ml/min ’ (60 sec) tm g/en om’/g
Duplex board 31 19 52 288 0.83 121

Table 7. Printing condition on IGT - F1 Printability tester

* Anilox Force : 200 N * Revolution of Transfer Roll : 2 Times
¢ Printing Force : 100 N e Revolution of Anilox disc @ 2 Times
s  Printing Speed: 0.5 m/sec s Added ink volume : 0.25 ml

2353 3 2 &4 =3

Y B densitometer® ©) &3 AL, aax, Ab*, Zt AR Aprint density (M,
C,Y) 283 AE.w (Color difference)& Z43te} 24 429 A4 § M 54& w3t
At Table 8 densitometer?] 4 AL Jely ¢o™, Table 9 white baseZ
Alg2d 24 9 substrate? L, ax, bx 7|8 & vetdz vk

Table 8. Measurement condition of &L, Aax, Ab*, APrint densities, and A Eup

Print density CIE I, ax, b A Exab (Color difference)

s Standard method : ANSI T e Luminant : D (50) AEL = (L5~ L3)? + (a3 — ai) + (8 ~5)2

* White Base : Paper white ¢ Observer angle : 2 Using (L%, ar%, bo) and (Le¥, 2%, bo®)
¢ White base : Paper white  of two colors in L, a¥, b

Table 9. AL, Aax, Abx of white base and substrate

White base (paper) Duplex board Duplex board
Absolute White base 44 (Absolute) (White base)
Lab 9373 L 99.96 Labs 8949  Lunite base 9571

ans J0. pap A
A*abs 2.35 A¥pap 0.01 a%aps 132 a*yhite base 0.06

b*abs ‘1118 b*pap —005 b*abs _444 b*white base 515
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Fig. 1. Color property and color difference values of heavy metal - reducted pink ink
and conventional pink ink
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Fig. 2. Color property and color difference values between heavy metal - reducted
violet ink and conventional violet ink.
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Fig. 3. Comparison of Aprint density ratio between violet inks and pink inks
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Table 10. APrint density ratio of inks used in experimental )
Unit, %

AD¢ ADwm ADy

Measured ratio of cyan ink 64.8 24.8 10.4
Measured ratio of P-A ink 95 64.9 25.6
1.50 [15:4
15 @a DC (V-8 0.7 04 DY (V-8
. Ga DM{V-B) ! i
"§ 140 2 DC {make-up) z o8 ;7 aaly (‘make-up!
g A s DM {make-up) g 08 Am
£ S = A=A S IRE e
% £ o4 . N
1.30 03 L ;
125 - 02
74 =12 F0 58 -66 -64 -74 72 -70 -68 -6& 654

al Al

Fig. 4. Comparison of Aprint density values (M, C, Y) between make-up violet ink and

conventional violet ink.
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Table 11. Comparison of Aprint density ratio (C : M © Y) between make-up violet ink and

conventional violet ink

Unit, %

ADc ADwy ADy

Theoretical ratio of make—up

. . 414 a9 16.8
violet ink
Measured ratio of make-up
. . 42.4 11.7 158
violet ink
65
-67
N g m
<
=71
Ao LivB) 2
-3 Os L imake-up}
-8 . " .
25 28 27 28 28 36 31 32 33 34 38§
Total print density {aDC + ADM + ADY)
60 — SR - — -45
8 . 58 . ﬁm i i &5 Aabt (V-BI o ;
‘: 40 il ’ : ::.55 04 b* (make-up} 5 0.5
As 2t {(V-B)
30 058 (make-dp) 0 LTS EPUIUOE | U0 1 05 T SOSIOPIRRT ¥ WOV LYY SO S S
20 85
25 26 27 28 2% 30 31 32 33 34 35 25 28 27 28 29 30 31 32 33 34 35
Total print density (ADC + ADM + aDY) Total print density {ADC + ADM + ADY}

Fig. 5. Comparison of color property values between make-up violet ink and conventional
violet ink.
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