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ABSTRACT

Part of SB latex in pre-coating color was substituted with newly developed starch-based bio-binder in
order to investigate the effect of starch-based bio-binder in pre-coating color on the properties of coating
color and coated paper. Smoothness and gloss of coated paper were decreased with the increase of
bio-binder substitution ratio. Brightness and whiteness did not show the significant changes, but stiffness
was improved with bio-binder. Ink set-off, dry-pick and wet pick were decreased with the increase of
bio-binder substitution ratio. In general, when all SB latex is substituted with bio-binder, ink set-off, dry-
and wet-pick were deteriorated. However, it was found that if the bio-binder substitution ratio is con-
trolled below 50%, similar qualities with coated paper manufactured by the use of SB latex binder can
be obtained.

Keywords: SB latex, starch based bio-binder, viscosity, water retention, roughness, gloss, opacity,
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Table 1. Properties of pigments

Aol FAE o, [ E AL S =Tt vhh ST =
Fou =FPEet AL ESf A a7t gl H
i, dry-picko] & §F& LA 5 =M SB el A
o GFE AEA Aol FAH A ALA Hpo] «.-vf
AY 2 A5k Aol 7he e AT 5 AUt

ojof & Ao M= L8 & A ol 2-vhely
Aok A 24 wef H 2 e A dges
pre 8 50 AFE-5 = SB 2t Rl A5 A 2 A3 Hho]
L-uhlH 2 i A sto] E3 o gl kg o 54wk
< B7hsh A

2. Mz A UH

2.1 SAM=

211 EZX|

2 Lo U HA A B oF wr-o F ek 75 g/nr,
71100 me] WA 272 Ag e,

212 =38 ¢tg

=8 Ee 4RIV AR HE 2F9 GCC
(Setacarb-K, Hydrocarb 60, Omya) ¥ 1%£9] clay
(Hydragloss, EngelhardA}, U.S.A)E AM4-3l %o,
1 B4 Table 1] Wbl ch.

2.1.3 =38 HielH

EF& It = 159 SBA & 2hEl A0} 159 vt
o] @ H}91§(S-5932, Bizchem)& AF&-31 4 11, el A~
O] £/ Table 29} Zomf Hio] LRI T o] &/

Table 31} 7t}

Mean particles diameter

Pigments %<104m %<25/m %<50/m %<751m %<90m (50%)

0

GCC1 1.020 1.501 2.267 3.781 6.108 2.267
GCC2 0.203 0.298 0.722 1.147 1.526 0.722
Clay1 0.144 0.203 0.293 0.586 2.090 0.293

Table 2. Properties of SB latex
Tg Gel content Particle size (nm) pH
Latex -3 1200 7.5 ~ 85
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Table 3. Properties of bio-binder

Properties Bio-binder (S-5932)
Appearance White powder
Moisture (%) 11+1
pH (10% sol.) 6.5 ~7175
Brook{ield viscosity 895
(at 50 C, 25%, cPs) )
2.1.4 Ho|RHIQICIo| S35t Zoj

Hlo] QU F3} A] 15:2] Z1f|(Biocat-11. Bizchem)
€ ARESHRlAL 1 ghshot 2= Fig. 13} 2o

Pre 7§ ‘}l top ¥ & =59
Z} 60%, 65%= A 23} A ). Pr
Zro] A} Hpo] 2-vElE o] A
7HA] vk u] = A 2519 v, top
Zro| A z38tgit}h. w3t vho] © v}l Bl = BizchemAt

Table 4. Formulations of pre-coating color

9] Zulj(Biz Biocat-11) ¥ £3} Z3}3}0] 30%2 3 3}
7]

N7 F R Yokl Bl Az

2.2.2 22X M=

T3 A= AgAL HxlF FE(K-control coater,
RK Print Coat Instrument Ltd, UK)E AF-83}¢] #| 2}
5} % t}. Pre-coating ET—%}:—% H 8+1 g/ngi 3}
o] T3 T, 105C9 ¥ A%7](YI-8600D, Yujin
Electronics, Korea)of| A] 2052} Az AxH
TE2)E thA] B 1241 g/m’ O 2 top-coating3} ¥t} 71
%, 3 (Supercalender, Beloit Corporatiom,
U.S.A)E AFE3Ho] &5 707, 9FE 300 psio] 4] 2
A7} steeld © 2 F5}A| & % 23] B3|k,

223 =8X| =28 &8

Top-coating7hA| A 2|3t =3 4] 9 A A 2= (PPS,
L&W, Sweden), 38 &= (Gloss meter, Model T480A,
Technidyne corp, U.S.A.), stiffness(Taber stiffness
tester, Toyoseiki, Japan), A &= Wl 7k 78] 31

A C D E
GCC 60 100 100 100 100 100
Latex 12 6 3 -
Biobinder (30%) - 6 9 12
NaOH 0.12
Lubricant -
Insolubilizer 0.2
Structure reformer
(CV-5001) 0.33
TSC (%) 60
CH: Table 5. Formulations of top-coating color
CH:— CH CH: (‘: TOp coat
| | GCC HG 80
C=0.]m cC=0 | P Clay 20
| (L Latex 12
NH: NaOH 0.12
C;|H3 Dispersant 0.2
Lubricant 0.5
A: Methyl, Ethyl, Propyl A IL—A Insolubilizer 0.3
B: HSO. CL. Br l\ Structure Reformer 04
(DV-5300)
Fig. 1. Chemical structure of Biocat-11 component. TSC (%) 65
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Fig. 2. Viscosity of pre-coating color.
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Fig. 3. Water retention of pre-coating color.
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Table 6. Properties of top-coating color

Formulation Viscosity Water retention
! (cPs) (¢/m’)
Top-coat 759.8 115
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Fig. 4. Roughness of coated paper.
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Fig. 5. Paper gloss of coated paper.
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Fig. 6. Brightness of coated paper.
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Fig. 7. Whiteness of coated paper.
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Fig. 8. Opacity of coated paper.
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Fig. 9. Stiffness of coated paper.
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Fig. 10. Image of RI printed samples.
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Fig. 11. Ink set-off of coated paper.
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Fig. 12. Print gloss of coated paper.

3.3.3 Dry pick 2! wet pick
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Fig. 13. Image of Dry pick and wet pick samples.
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Fig. 14. Dry pick and wet pick of coated paper.
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