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Studies on the Coating Structure and
Printability of Coated Paper(1)*!

- Effect of Ionic Groups of Latices on Coating Structure -

Yong-Kyu Lee™ « Kyu-Jae Park™

ABSTRACT

This study was carried out to improve coating structure by controlling the electrostatic interaction
of coating components and by changing the coating structure of coated paper prepared with ampho-

teric and anionic latices.

The results indicated that amphoteric latex copolymerized with carboxylic and amine groups had
stronger interaction with other coating components than anionic latex with branched carboxylic group
by controlling pH. These properties of amphoteric latex showed positive effects on viscosity. rheol-
ogy. and supernatant sediment of coating color. The coated paper using amphoteric latex had also
produced more porous and smoother coverage of the coating layer than that using anionic latex..

This porous and smooth coating layer showed better optical properties and printability than those
of anionic latex such as opacity. porosity. ink set-off. and wet ink receptivity.

Keywords : Coatingstructure. electrostatic interaction. ionicgroups. amphotericlatex. optical prop-

erty. printability
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Table 1. Properties of base paper.

Base paper Actdic paper

Properties Unit
Grammage g/m? 34
Thickness mm 0.105
Density glem? 0.80
Bulk cmi/g 1.25
Stockhit size degree sec 338
Surface pH -) 49
Internal-bond strength ft-1b > 10/in? 164.9
Opacity % 73.47
Brightness % 82.19
75° Sheet gloss % 8.3
Smoothness sec 233
Air permeability sec 20.7
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Table 2. Properties of paper coating pigments.
Pigments Brightness (%) pH Viscosity (cps)* % finer than 2um
No. 1 CaCO, 95 9.35 180 (30% Solid) 94
Fine No. 1 Clay 90~92 6.30 15.2 (50% Solid) 95
No. 2 Caly 87 6.18 12.4 (50% Solid) 90~92

Note: * Brookfield viscometer : CaCO;(10rpm), Clay(30rpm).
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Table 3. Physical properties of paper coting latices.

Solids content

Viscosity(cps)

Particle size Tg Isoelectric point

Sample pH

(%) 30rpme 6600rpm® (A) (c) (pH)
Amphoteric acryl latex 50.1 8.73 25 13.1 1210 20 3.8
Anionic acryl latex 50.0 7.70 331 14.3 1300 20.8 -
Anionic S/B latex 50.1 7.90 51 14.4 1710 23 -
Notes: » Brookfield viscometer, » Hercules viscometer
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Fig. 1. Effect of pH on zeta potential of anionic and
amphoteric latices.
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Fig. 2. Relationship between pH and viscosity of latices
(Brookfield viscometer, 30rpm).
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Fig. 3. Effect of pH on viscosity of clay-based col-
ors(Brookfield viscometer, 30rpm).
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Table 4. Dewatering of coating color.

Dewatering(g/m?) pH6.3 pH7.4 pH38.2 pHO9.2 pH 10.1
Clay+Amphoteric Acryl latex 514 482 356 358 360
Clay+Anionic Acryl latex 424 389 347 355 358
Clay+Anionic S/B latex 430 385 360 351 355
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Fig. 4. Supernatant sediment weight ratio of coating
color by centrifuging.
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Table 5. Supernatant viscosity of coating color.
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Supernatant viscosity(cps) pH6.2 pH79 pH 8.3 pH92 pH 10.1 pH 114
Clay+Amphoteric acryl latex 7 20 25 27 28 29
Clay+Anionic acryl latex 23 27 29 28 29 31
Clay+Anionic S/B latex 22 26 28 29 30.5 32
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Fig. 6. Porosity of coated papers.

Coated paper A Coated paper B Coatsd paper C
Fig. 5. Smoothness of coated papers.
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Fig. 7. Ink receptivity of coated papers.

Table 6. Optical properties of coated paper.

Visual ranking

Notes ; High: Poor, Low: Good.

® Red ink

O Blue ink

1
i

Coated papsr A Coated paper B Coated paper C

Fig. 8. Ink set-off of coated papers.

Notes ; 5: Poor. 1: Good.

Properties Amphoteric acryl latex Anionic acryl latex Anionic S/B latex
Brightness(%) 81.68 81.76 81.84
Opacity(%) 78.81 77.45 77.41
Gloss(%) 60.9 59.5 59.8
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Table 7. Pick-strength of coated paper.

Visual ranking Coated paper A Coated paper B Coated paper C
Dry-pick Blue ink 3 4 4
Red ink 3 4 4
Wet-pick Blue ink 3 4 4
Red ink 3 4 4
Notes; 5 : Good, 1 : Poor.
et ~o) Bi57)9) ghmstel o 2oed

led Age =359 ¥

$312 22417 Yo} & £3F e

2 8 S o) £33 wdgee
o184 ekl lal Mol Ao BHYT

*93r— 92} pH Wzt
2 o UjollA datd et
3 de] oM steidrle e
o EiAEE 4 3 W9 dddAE vle
]
s

o
of

e RRMEE CEEE RS
$E48E Qo7

12 JLE
+
0% o
ale o
fr &
X
(4]
Uiy
Hu
o,
I
X,
2,

0

o o fr
ﬁ !
I
(4

to
ol B o o2
Moy ow
oft o R ol
oX 0
f el
i:f 2y
;‘ 32
R
fu
1o
T
Py
o
2}
Ml o 2 ME

w
&
o,
o
okl w

Ta72 mpde) ME FEHE 8
HE5g Al Aok FAG 5E5 E
BAIA m3Ae] Brle wgk ¥
q__LA-I_,] E*“Z‘— TFEFE _Q_EI_A}\
& &40t 5 ol 4 Ja
2}, Jdagely 2 9aH
~% AHEE BEAEC S

i e
Lo
o X
o 1o
X

) m
39

o
~
E=x

>
do v J{g ofy e
o L2
_g_

(I
1
e rtm
ihg

4 o
]
y

2]

L
L,
fo
oX
5
)

~
{

om0
ook J i
(et
J
i

4
O
o
R
o

1. Bakule, R. D, L. Mlynar, E. J. Sweeney, and R. A.
Gill, 1976. Clay-reactive acrylic latexes for water-
resistant paper coating. Tappi 59(12) : §~32

2. Engstr m, G. 1994. Formation and consolidation of a
coating layer and the effect on offset-print mottle.
Tappi 77(4) : 160~172

3. Krishnagopalan, A., and G. L. Simard. 1976. An
improved technique for studying binder migration in
coated paper. Tappi 59(12) : 96~-98

4.1ee, Y. K.,and Y. C. Kim. 1995 Studies on the water
retention( | ). Korea Tappi 27(3) : 25~33

5. Lepoutre, P, and R. Alex. 1977. Optical properties and
structure of clay-latex coating. Tappi 60(11) : 86~91

6. Branston, R. E. 1994. Styrene/Butadien and Acrylic
Latices in Paper coating Applications. Coating
Binder Short Course : Section 3-2

7. Robert, T. K. 1988. Founamental of latex technolo-
gy, Tappi Coating Binders Seminar : 5~15

8. Ronald, E. H., and D. L.. Meyers. 1994. Foundamen-
tals of emulsion polymer technology. Coating Binder
Short Course : Section 2-4

9. Van, G. R. 1989. High solids latex coating rheology
and performance. Paper & Timber 5 : 537 ~548

10. Yamazaki, K., A. Uchida, K. Toda, and K. Taka-
hashi, 1982. Rotogravure printability and interaction
between pigments and latices. Coating conference :
26~35

11. Lee. Y. K. 1997. Studies on the coating structure and
coated paper( [ ) - Effect of ionic groups of latices on

the coating structure -. Mockchae Konghak 25(3) 1 75
~82

~ 16 —



