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The Effects of Ink Emulsion on Printed Mottle
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ABSTRACT

Lithography like off-set printing is processed using the repellent properties between water and oil, so all
inks for off-printing must work with dampening solution(water). The dampening water may cause the
emulsification of ink by the printing pressure in the printing nip. This study aimed to investigate the effect
of emulsified inks on print mottle. The cyan ink was emulsified artificially with the different IPA(iso-
propyl alcohol) content in this study. We evaluated the print mottle by densitometer and image analysis
method. The print mottle phenomenon was directly affected by IPA content. The emulsification of inks
also had an influence on flow properties of inks and it increased ink transfer rate. It, however, caused low
ink density. Moreover the emulsified inks were spreaded to around dots and cause the thinning density
on the non-printing area like print mottle. The trial printing showed that the emulsified inks also cause
scumming on the printing result with little mistake of adjusting dampening solution and mostly decreas-
ing dot reproduction. We could, therefore, find out the obvious effect of emulsified inks on print mottle.
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Table 1. Viscosity of inks
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Fig. 1. Rate of transfer for emulsified inks.
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Fig. 2. The results of printed density for emulsified
inks.

B2 §219 B4 Ho) &2 5L 840 &af
A7) diol £ 24l oA A= E AL of
Yehe AbaE el & 4= 3l

3HE Y=ol digh B M = 3o Z2nE
Fig. 20] et 2 Qle} I &S =7t w2 CY 4
© [PA A7}3Fo] 20%9] A 20 Ho] &o] 0.5030.2
10%2] 0.480 5.t} =) bR, 2 M 5 &= gk
TPA Zd7FeFo] 20%4) 7901 2.113(D), 10%2) 7 90
3.097(D)EA 2 74 o1 itk Ho] &0 &
oW JAAM FEE S Aol gyt oy f3br Ay
SHH Ho|7L ol Yoyt hrf et o) 2 Lof A A
o] wol AT & QA AA| Y A 5L Fho] Wotzl
ok A f 3t A7 vl ko] B 35 Fet RS
A7 Aot 158 Fet A 132 AR A ghol H|
28 A0 2 YEbtth 0] 22 DUKER37] 9] 54 4
Ed Atolof| A A Bh= AT} 22 w| g A}of| ] 3t EA
E4L 7HA 7] g o & sk

T332 oA Aol & vy A 2 g8 et
ELAANEE7 A CYD A RN F2H4TAE Y

e 2 ¥ 582 d
5

U202 Uehd 32 Wt %aqg—qam
1} IPAS] 1 7150] 10% v 3H2] 2219 790 A7)
Hql m5 Aol HA Uehil 2 % 4 95lc &

2 0.2 H B YojA = 2

B5o) go|



34 S

25 ’—:mm%—aﬁn B 10%-15min_ 020%-3rin O20%-15vin -——

Mottle area(%)

il

Fig. 3. The results of mottle area for emulsified
inks.
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Fig. 4. The results of line scan for emulsified
inks.

A B c D E

ZAA T T HAFE=0.1928 7P e A = HAE
Ho % ° 24| B E9] Aol 7k A A LpelyiTh IPA
S 10%2 3he] A 73 A7 %— 520z 3t
J’MH Ho JA N FEE3E 5U A fast oA
Boh 22 23S Uiz 2111 e R
ot A M 5 7ho) Afol= B & A UER T &
7t dAYHA 54 Z71ol w2 Aol &9 Abol
2t Y2 A = F7HE Uedle HojAt o2
Al e o] HF= AR C7F0.306, A/ 2 D710.3182 A
= FUA HollAe R ATE Bl

Table 20f| EAE o) = gt A s = L
25k S Yepf o 9lch

A
01982 Vel AR CY AL A oJa M e 3.3 & 24 =
7}3.193 0.2 AlE Doj| H|3le] 25 W2 AE Ky 3.3.1 IPA &7IZH0]| 2 A OlAf Za}
Table 2. The results of line scan.
Content Sample A B c D E
min 2.899 2.864 3.001 3.020 2.654
10%-3min max 3.129 3.116 3.193 3218 2.928
deflection 0.230 0.252 0.192 0.198 0.274
min 2.764 2.631 2.937 2.921 2.537
10%-15min max 3.186 3.121 3.243 3.239 3.035
deflection 0.422 0.490 0.306 0.318 0.498
min 1.757 1.638 1.899 1.921 1.623
20%-3min max 2.279 2.286 2.327 2.389 2.369
deflection 0.522 0.648 0.428 0.468 0.746
min 1.696 1.501 1.715 1.754 1.489
20%-15min max 2.252 2.161 2.195 2292 2.261
deflection 0.556 0.660 0.480 0.538 0.772




P FEF AN BB mAE 9% 35

IPA content

Continuous
tone (%)

—_(%-min) 10-3 10-15

20-3 20-15

15

30

50

75

Fig. S. The results of trial printing test.
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