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ABSTRACT

It is essential to use base papers having proper surface characteristics in coating operation for
improving coated paper quality and coater runnability. To fulfill these purposes surface sizing of
coating base stock with anionic oxidized starch is commonly practiced. It is suggested that use of
cationic starch for surface sizing rather than conventional oxidized starch will improve coated paper
quality since cationic starch penetrates less into paper structure because of its strong electrostatic
interaction with anionically charged paper surface. Strong interaction of cationic surface sizing starch
with anionic coating color is expected to promote rapid immobilization of the coating color and
improve coating holdout and optical property.

The immediate objective of this study was to examine the influence of surface sizing starches on the
properties of coated papers. Structural characteristics of the coatings formed on the substrate surface
sized with cationic and anionic starches were examined. To enhance the efficiency of cationic surface
sizing starch on coated paper properties, strongly charged cationic polymers were added to the surface
sizing starch and its effect on coated paper properties was evaluated.

Results showed that opacity and light scattering coefficient of coated paper were higher when base
paper surface sized with cationic starch was used. Addition of less than 1% of cationic poly-DADMAC
to the cationic surface sizing starch improved the opacity of coated paper significantly.

Keywords : cationic starch, surface sizing, coating, immobilization, cationic polymer
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Table 1. Properties of base papers
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Grammage Thickness Opacity Gloss Brightness
(g/m?) (um) (%) (%) (%)
Low weight 56 75 78.3 7.4 774
base paper
Medium weight ¢, 12 86.3 9.3 74.5

base paper
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Table 2. Properties of surface sizing starches
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Starches Cationic starches  Oxidized starch
Properties CS-0.014 CS-0.028 0S
Viscosity 16.0 17.0 9.0
(cPs at 10%, 50C)
DS 0.014 0.028 -
pH 6.9 8.0 5.9
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Table 3. Properties of cationic polymers

Viscosity Charge density
(cPs, 0.5%,21C) {meqg/L)
Poly-DADMAC 4.5 6.643
Epi-DMA 6.5 7.465
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Starch cooking
95°C, 30min, 10%

Surface sizing
50C, pH 8.0~8.5

Drying
Hot blowing 10 sec, 105°C
+ Cylinder drying 100°C

Calendering
60°C, 80 kgi/cm

¥

Coating
Solids content 50%, pH 8.0

4

Drying
Hot blowing 1min, 105C

4

Calendering
80°C, 80kg'cm
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Fig. 1. Flow chart for the surface sizing and
coating experiment.
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2. Effect of surface sizing starches on the
opacity before coasting(left) and after
coating(right).

Starch pick-up; 3.6 g/m%, coat weight ;
10.0 g/m?

12
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3. Effect of surface sizing starches on the
gloss before coating (left), and after
coating (right).

Starch pick-up; 3.6 g/m> coat weight;
10.0 g/m?.

Brightness(%)

o8 €$-0.014 CS-0.028 0s

C8-0.014 C8-0:028

. 4. Effect of surface sizing starches on the

brightness before coating (left), and after
coating (right).

Starch pick-up; 3.6 g/m?, coat weight;
10.0 g/m’.
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Starch pick-up; 1.9 g/m?, coat weight;
16.0 g/m?.
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Fig. 6. Improvement of opacity of the coated
plastic films as a function of the addition
rate of Starch pick-up; 2.1 g/m?, coat
weight; 30.0 g/m>,

0s 0% 1% 2% % 4% 5%
Poly-DADMAC addition on 0.D. C-starch{%)

Fig. 7. Improvement of light scattering coefficient
of the coated plastic films as a function of
the addition rate of poly-DADMAC to the
surface sizing starch.
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Fig. 8. Improvement of opacity as a function of
the addition rate of poly-DADMAC to the
surface sizing starch.

Starch pick-up; 3.6 g/m?, coat weight;
10.1 g/m?,
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Fig. 9. Improvement of opacity as a function of
the addition rate of cationic polymers to
the surface sizing starch.

Starch pick-up; 3.7 g/m?, coat weight;
10.0 g/m?.
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Table 4. Ink set and ink set-off of coated papers with different surface sizing starches

Surface test items Ink-set Ink-set off
sizing starch Initial After 15 sec. After 30 sec.
(O 1.57 0.28 0.21 0.17
€S 1 1.52 0.34 0.27 0.26
(D.S.0.014)
oS I 149 034 030 028
(D.S. 0.028)
e 1+ 1.59 0.22 0.19 0.16
1% poly-DADMAC




28 A -

Table 5. Trap and wet picking resistance of coated
papers with different surface sizing
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