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ABSTRACT

In this study, in order to investigate the influence of insolubilizer on the double coating structure, we car-
ried out basic research related to the double coating formulation with four insolubilizers having various
chemical types such as amino aldehyde, glyoxal and two metallic salts. It was found that although the
four insolubilizers showed similar results on optical and surface properties of the coated papers, they gave
different results in the printabilities of the coated papers since coating structure was significantly influ-
enced by different reacting mechanism of the insolubilizers. Three of the insolubilizers (glyoxal, two
metallic salts) showed better results than amino aldehyde type one when they were applied to top coating
formulation. Metallic salts type insolubilizers showed good results in the print gloss when it was applied
to top coating formulation. It was believed that amino aldehyde type insolubilizer applied top coating for-
mulation showed good both of dry-pick and wet-pick strength.

Keywords : Insolubilizer, coating structure, printability, wet-pick strength, double coating
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2.1 A2
211 EZ2HX|

A o] A4t E T AR = 24 2 2 A H 2 80g/m’
S AMg-3hg Tk 7] 2242 Table 10 UFeERY| i,

21.2 2tz

2 Ao AHE =38 dEe dAATITF AR
g 27HA] F 79 A (GCC) # 1572
No.1 2 o7} AH&-5 3l th. 7] & &/ 2 Table 2] 1t
Efuf LT

2.1.3 HielH
Pre 319 7} top 31§ HFI T 2 4 252 SB 2}
A2 o] &5}9 th(Table 3).

Table 1. Properties of base paper

7, Fe| SAA L 714 o] Asht Astx ol A g 50
& "o, 77 g4 9= AeE=rtwar 25 Thickness (;m) 100
Al 5| =0 WAy o] glof g7 A el S’ of A o] 3 o] 9l Opacity(%) 99
O Fot&wrt wE gk =3 0 Al A7 Al Brightness(%) 89
WSty B E 740 = AL 7y Qloh Air permeability (sec) 16
Table 2. Mean particle diameter of three kinds of pigments (unit: um)
%. <d10 %. <d25 %. <d50 %. <d75 %. <d90
GCC*Y A 1.020 1.501 2.267 3.781 6.108
Gcee*VB 0.203 0.298 0.722 1.147 1.526
Clay 0.144 0.203 0.293 0.586 2.090

*U GOC: Ground Calcium Carbonate
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Table 3. Properties of the two kinds of latex

Aol mjAls 9F

75

Table 6. Formulations of the coating color (Top

binder coating) unit: pph
Particle Viscosity Tg H Control
size (A) (cPs) *Yat25c  (C) P Dispersant 0.12
Latex A 1120 178 2 80 NaOH 0.2
Latex B 840 208 1 8.1 Clay 10
Haex . ' Structure Reformer 0.15
D Testing condition: 60rpm, No.2 spindle GCCB 90
] . o Latex B 12
Table 4. Properties of four insolubilizers Lubricant 0.4
Viscosity Insolubilizer*" 0.4
Type w1 o H
yP (Ps)*Vat2sc P Total solid content (%) 65
1 #1) _
WET-400G A\mino 9.5 8.2 WET-40G
aldehyde
KI-300M  Glyoxal 7.0 9.0 Table 7. Formulations of the coating color (Pre
Metallic coating) unit: pph
KI1-30ZA salts 6.0 10.7 Control
: Dispersant 0.12
BACOTE20 S'\gﬁtsa"'c 75 114 NaOH 02
oD Testing condition: 60rpm, No,2 spindle Structure Reformer 0.15
GCCA 100
_ _ Latex A 12
214 LH¢§}X1| E‘:I 7|E|J§|I7|'X'” Lubricant 04
220 Y4514 2 AH2519 3 1 B4 Table 4 Insolubilizer** 0.4
Total solid content (%) 64

o ek 7|8 A7 2 BAA, S BA, AEAE A
&

EyHo NYE s pre L9 - 64 %,
top 1982 4= 65 %= 2 ddtof A3}t 4
FTHA WA S 42 AHE-5tof pre T §O] =3

o hootA 2 22 A

D WET-40G

TAS A=

D stetrt

(Table 7). o] uj top Z & &2 E—l—oﬂ o /\151 r24z=
&3to] 243t ¢l ch(Table 8).

Table 5. Formulations of the coating colors (Pre coating) unit: pph
P1 P2 P3 P4
Dispersant 0.12
NaOH 0.2
Structure Reformer 0.15
GCCA 100
Latex A 12
Lubricant 0.4
WET-40G 0.4 - - -
Insolubilizer KI-300M i 04 ) i
KI-30ZA - - 0.4 -
BACOTE20 - - - 0.4
Total solid content (%) 64
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Table 8. Formulations of the coating color (Top coating) unit: pph
T1 T2 T3 T4
Dispersant 0.12
NaOH 0.2
Clay 10
Structure Reformer 0.15
GCCB 90
Latex B 12
Lubricant 0.4
WET-40G 0.4 - - -
Insolubilizer KI-300M i 04 i i
KI-30ZA - - 0.4 -
BACOTE20 - - - 0.4
Total solid content (%) 65

2.2.2 EZ2X|9 M=

E3Ae AdAE WAE ZE(K-control, RK
Print Coat Instrument Co. Ltd., UK)E A}-&-3} o] A %
St Pre 78 29 =3k HY Silg/cmz, top &
glZo] myake H 12+¢1g/em’e 2 2 A5k &
TS 3 Y= JEAZ7](YI-8600D, Yujin
Electronics, S. Korea)of| 4| 1057, 30% 9 2o 2 A
Z39tt. 1 3 43 A (Supercalender, Beloit
Coporation, USA)E A}-&-3Fo] =3 o] steel roll&
3F5HA sFo] 2= 70 ¢, A 300psi2] 242 2 2nip

s v d
RER i
223 =30 EH=T
AR HAEE DV-IL  viscometer(Brookfield,

USA)E o]83}9] 60rpm, No. 4 spindle®] ZACo =
SAs9d. =FHdel pHE pH meter(PB—11,
Sartorius Korea Co. Ltd, S. Korea)& AH&-3l] =4
skl

224 =3X[Q &

= 3% 9 AAL == Parker Print Surf(L&W Co.
Ltd., Sweden), 338 &= = Gloss meter(model T480A,
Technidyne Coporation, USA), =3 ] 9] ~AE| LY A
= 37T A¥7|(Taber type, Toyoseiki Co. Ltd.,
Japan)E o] &3ttt WA Lo} £ E Y == Elrepho
3300(Datacolor International, USA)E- o] &3}o] =4
skt

i
b |

2.2.5 QM™M= I}

RI 212 A& 7] (RI-1I, KRK, Japan)& o]&-
AMEA, 91338, =elo] I YE I
=Asto] m=yA| ] AMHAL Hrben)

=1
=

=}

3. 2t A 1H

3.1 L=StH|e] BEF0 WE =3MUo| 24
3.1.1 =3dMo| Hx 3 HeH
zzoo AAYG Ax 2 KK
Table 99 Vel Qich. Pre 78 89 &=
5, ot A s =4 LHTQ'Z]E AH& ?‘&
Plo] 7} #& 2 H7] X
ANe =3H P37} tha B e %k% et Lo u ot A
Mo A9 fabat g4%S bl
Top 249 £3AE HLE 4, 45
He AR 7] Ao 2o e g x T1<T2<T3<T4
O &M 2 7ot S e 3, Bk

vl

E

o

2ol T1, T29} = 2of T3, T4z} 22 S Aot A gk
GEH R R34 B BAE A G A
L3y S EA S7HE o ket @aekol Ao A Iy
o] £& 232 Uehft AL % 5 Ugleh Pre s
Ggo) ol SR 2N FATAL T
of 914w top TH & BT & FATALGT 2

ol 7} 8:29) vl & 2 HjFE o 3lof W5hA o 54
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Table 9. Viscosity and water retention value of the coating colors

77

Formulation Viscosity (cPs) Dewatering amount (g/m?)

P1 84 152

Pre coating P2 " 153
P3 72 145

P4 77 152

T1 365 100

. T2 403 105

Top coating T3 501 9
T4 632 89

Fejo M7l M Aoz YA En mgdo P
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. Effect of insolubilizer on the roughness
of coated paper.

®pPRE ' TOF

PL TL P2 T2 P3 T3

. Effect of insolubilizer on the
of coated paper.

P4 T4

M7=

npo] & 5.7] 9] A -S(micro roughness, 1um)< 7} Al
A Rthe B39 F2=(AE
& A= w3 g 327]9 W2 (micro roughness,

=)ol 9T

sheet gloss
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Fig. 3. Effect of insolubilizer on the brightness
of coated paper.
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Fig. 4. Effect of insolubilizer on the opacity
of coated paper.
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3.2.3 AE|ZL|A(stiffness)

YA o] 2 Hel B M ET AN G A, &
HEUAl Fo| BURES YA 480 2T
g EL GEd o5 F2 g2 WL AR My
uhlehY g, £ 3 A9 9L Ahrg A
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sto] 0% L 08 Ao2 Y2
£3A9) AE UL 259 20E Fig. 5o Lheb
o 2349 WaekA T3S A et £ 349

o

Stiffness (gfcm)

L

CPLITL PITIZ PET3 P4AT4
Fig. 5. Effect of insolubilizer on the stiffness of
coated paper.
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. Effect of insolubilizer on the print gloss
of coated paper.
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