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Abstract

The characteristics of printing inks are affected, to a greater or lesser extent,
by the size and distribution of the pigment particles in the dispersion. Color
strength, transparency and gloss increases with a decrease in particle size of
pigments and with an increase in surface area of pigments.

On the contrary, opacity and lightfastness tend to increases with an increase
in particle size of pigments and with a decrease in surface area of pigments.

In this work, we have investigated an effect of surface area and particle size
of pigments on the physical properties of printing ink which made up vehicles
for sheet fed and organic pigment Lake Red C(C.IPigment Red 53:1) that
different surface area and particle size.
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It was found that gloss, tack and yield value increases with an increase in
surface area of pigments, but grindness is reduced.
Gloss and reflection density increases with an increase in solvent contents.
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Sample® A3 f719t8 Lake Red C(C.IPigment Red 53:1)& resind} x2]& & 7
<-Fr(sample no. 230, 260, 280, 290, 230A, 300A)9} %714 2 2 Xylene emulsion& 2% ]
23 230B, 300B 28] 3% Ae)d 230C ¥ 300CE A-gshedch.

B]o]Z2 table 1ol ehd visd4-& AHge}glom Lol 25257} 286~334°C aromatic
free solvent& AH4-313it}. Fig. 12 Lake Red C(C1Pigment Red 53:1)¢] ;'1"5‘—41"]‘4-

Table 1. Vehicle formulations

Resin(phenol, alkyd) 50%
Linseed oil 15%
Solvent(aromatic free) 34%
Gel agent 1%
- -
H,C

HO

cl N=N @ Ba**, Ca**or Sr*

L J

2

Fig. 1 Structure of Lake Red C.
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Table 2. Surface area and particle size of pigments

_ R
Sample No. 1 Surface arealm?/g) Particle size(um)
; 230 29.1 12.161
s
260 68.1 14.054
U U |
, 280 639 < 16,073
h 290 65.2 5.350
— R ——«f
300 394 12.582
230A 61.3 0.149
S
230B 64.8 0.147
230C 539 10.935
300A 36.3 0.148
300B 31.0 l 0.102
e | o I ]
| 300C ! 315 | 0.148
(N S S _ L e
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Table 3. The condition of three roll mill

Roll temperature 30x2T
Roll gap setting 0
Roll  pressure 10bar(¥}, 3passeilA+ 20bar)
Knife pressure dispersion stage 8bar
1 pass stage 2 minutes
Mixing time at the back nip 2 pass stage 1 minute
3 pass stage 30 seconds
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Thwing aldert 106 Inkometers- ©]-£-3}°] rotating speed 400rpm, measuring interval
60sec., sample volume 1.3ccE tackg& &A 3}

2) Yield value &4

Spreadmeter - TOYO SIKI CAT NO 4662 ©]-43}9 yield values &4 3}5it} Load
plate weight+ 115g, sample volume< 0.5cco] it

3) A4 Ay
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a3 290, 230, 260 H 2809] slxtmr)E= @R E Aele) o) 2AE Aot}

70

* 260
» 2308 * 290 280
* 230A
60 * 230
*230C
& 50
E
S
5 40 ¢ 300
) 300A
(@]
I 10 300C
2 3008
20
10
O L 3 1 i 1 1 1 I

0 2 4 6 8 10 12 14 16 18
Parlicle size (um)

Fig. 2 Relation of surface area and particle size

IXb 3717 A E2| Al sofl olxls &

[9%]
N
re
Hy
1o
ke
r a
2
b
I°

Fig. 3, 4% Exido] o2 IRZ J2F B3] AR 479} oj=xo] AANL =
5% 24% Aoz Edde] 4% FEge Frleisch 2o} Soee] FolU4s

TR AAIA edskrh Bvlirh 5% == 10% FUHE RS W FEgke] M oo
74 e SufEk 14%E A7IAS wis FEre] o] Jottl T2 o)z o]f: Lujr)

APH ez ojasl FEA GFE vIAe A2z 5% 10% A7HAlel= kit Fdst



Lake Red C <t&2] # Az gojgafo] oz &AM vix& 4% 7

WA FRA FASe] 2Abo] o] 2olAlv] 14%e] Sojee] HrHR Y= PR FAbo]
Tdst ok =xd Adetn ¥ 5 ook k89 jiRk=zrle) 9¥e AE[JRKIm,
SB.Kim, J.B.Choi, Effect of Surface Area of Pigment on the Physical Properties of
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Fig. 3 Effect of surface area of pigments on the density of newspaper print with
various solvent contents in inks
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Fig. 4 Effect of surface area of pigments on the density of art paper print with various
solvent contents in inks
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Fig. 5 Effect of surface area of pigments on the gloss of newspaper
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Fig. 6 Effect of surface area of pigments on the gloss of newspaper print with solvent
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Fig. 7 Effect of surface area of pigments on the gloss of newspaper print with solvent
contents 10% in inks.
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Fig. 8 Effect of surface area of pigments on the gloss of newspaper print with solvent
contents 14% in inks.
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Fig. 9 Effect of surface area of pigments on the gloss of art paper print with various
solvent contents in inks.
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Fig. 10 Effect of surface area of pigment on the tack
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