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ABSTRACT

Effects of drying condition (IR radiation) on the optical properties and the printability of coated paper
were elucidated at various latex sizes and low and high coating color concentrations. It was found that
the smaller latex provided better rheology and higher dry and wet pick strength than the larger one. The
high solids coating resulted in higher paper gloss and smaller roughness than the low solids coating, even
though the clay addition was reduced by 20 parts in the high solids coating. Increasing IR radiation pro-
hibited binder migration into the base paper. Thus it improved binder distribution and decreased pores
in the coated layer, resulting in the increased dry and wet pick strength and the improved printing gloss.
On the other hand, the color trapping and ink set-off was impaired with increasing IR radiation. Print mot-
tle index passed through a maximum with increasing IR radiation.

Key words : Binder migration, IR radiation, High solid coating, Two color trapping, Print mottle

index
1 M2 HRE Fape] 20 9ol % shuch. 127 A =e)
uheld] npo| 1eo] Mzt A% FH Fol WAH L £F
A9 QI A A of| u]x] = QA= st 53l T SR vRRlIT] nto] 1 o] M of o] A WAY =]
R BFAY R ol BeolS BRI A L z-ugrolA B ulely REL QRS oo

= {'——Eri dedietn AR astAE 4] 20109 % 1] X of o]t == S
AL gt A wpsk sk A x]5-8kaH(Dept. of Paper Science & Engineering, College of Forest and Environment Science,
Kangwon National University, Chuncheon 200-701, Korea)
1 ofE YA A FA3|AH Artone Paper MFG. Co. LTD. Sinil-dong Daedeok-gu, Daejeon, 306-230, Korea)
t Z#2} (Corresponding Author): E-mail: yklee@kangwon.ac,kr



Lk =30 Axzdo] =3Aef 4o vAe 9% 217

I= dry pick strength @} wet pick strength 0] £
AL ) 5}ar, Q14 EA 2 pick strength®] 7HA
sho] ol Al Ao = kS n) 2] A Hck)
UNHH O 2 EFN Ol s T o] o] fFs
Btz o] Fehz A2 w27 sjof vhelef o] afo) 1]
o] L A BH= HFH o] 9] 31,2 917 9] Afo] =& Wl T}
LI L1 G ZoA %Z]E——] HRQIE mheo] 10|
& AR ol 12T Fo] EE-G vl 2 4]
T gle) A 0] QA A L A AU TgE W3o] &
|58t 7] A g ool kel el
3 je] vhele vhol12fol 4

=t
20

R

mlt o

0>~
ol)

A7 g ol ¢35
} AT °JXH Ato| 2 &S A HAA
oA EfE Al ofsh=H o Be o %~

o} 531 5 7)agol 2551 2R Ao

= Zlo] Zasith. 1ew U g T
Zolk A EG AA9 HH FAY

Fod gk nj x| B2 33t o]}t o 4=
Rk E3k 2l ao] AA AT TeE MBI 71

& B35k QIR A0 o 7] 2] 9L ohE g 0]

S glon s Alaeh o7k aEck? ueka
32] 4192 A5kA 7 4] ek W Hlol A =g

st Ax 2 13 uhele] npo] 1eo] A
Al sAloll, Az 23S 2 A efeto] =33

2] 27} wRlE vho] 1 o] A& A|A)7]= Ao

a3t IR A27]% o] Zof B3t 580 9.4

o 54 71A 3 9k v o) F ALg et E3S
o] 7 g} Aol AA -io] F s SE|of v}
o upo] Lol & AAA7]= EIF ik R A

i1 of
OH ol:l mk: |

_]l-} O_u

—‘—"] ‘_l—%
o
2

o o OH
ofN [0 12 kI of qi

Ftl
N

— 0|

o o

Table 1. Properties of pigments
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1 o < [ < 0, < o < 2
Pigments %, <0.23m %, <0.55um %, <1.09um %, <2.15um diameter (m-d50%) Surface area m’/g

GCC 0.00 4.92 56.38 97.78 1.031 7.396

Clay 23.60 65.18 68.31 79.65 0.366 19.051
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Table 2. Properties of latexes
Binder Solids content Surface tension ;Fg oH Gel contents Particle size
(%) (dyne/cm) (O (*0) (nm)
Latex 1 50 53.0 23 7.5 86 190
Latex 2 50 53.5 22 7.5 84 150
Latex 3 50 58.5 22 7.5 85 100

% butadiene/styrene : 36.0/40.5 %, itaconic acid/acrylic acid/acrylonitrile : 2.0/1.5/20.0 %.

Table 3. Specification of rheology modifiers

Rheology modifier Chemical composition ITonic charge Type

ASE type rheology modifier acrylate polymer anion thickening by swelling

SAE type rheology modifier —modified acrylic oligomer  amphoteric  stabilizing pigment by steric dispersion

Table 4. Properties of base paper

ce) testerE AMESFE T 18] 31 X §HS TECHPAP 2D

Grammage (g/mz)

Thickness (ym)
Bulk (cm3/ 2)
Stockigt size degree (sec)

Cobb size degree
(g/m2 ; 30 sec, 100cc)

Smoothness (sec)
Air permeability (sec/100 cc)

Formation index (L.T.)

205 lab formation tester& A2} 3 7|5} %t}
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0.7 2.2 Ay
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Table 5. Coating color formulations for evaluating the effects of drying conditions on the coated paper properties

(Unit = part)

) Low solid coating High solid coating
Series (Clay-rich pigment system) (GCC-rich pigment system)
Components
L1 L2 L3 H1 H2 H3
GCC 60 60 60 80 80 80
Clay 40 40 40 20 20 20
ASE type rheology modifier - - - 0.3 0.3 0.3
SAE type rheology modifier 0.18 0.17 0.16 - - -
Latex 1 (190 nm) 11.5 - - 10.5 - -
Latex 2 (150 nm) - 11.5 - - 10.5 -
Latex 3 (100 nm) 11.5 10.5
Solids content (%) 67 67 67 70 70 70
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Table 6. Properties of coating colors
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) Low solid coating High solid coating
Series
L1 L2 L3 H1 H2 H3
Low shear Viscosity(cPs)l 2080 2030 2050 1320 1400 2020
High shear viscosity(cPs)2 31.5 29.7 24.4 323 304 273
. 2
Water retention (¢/m’) 63.4 61.6 59.2 77.0 76.2 68.2
(2 atm, 1 min.)
Solids content (%) 67.0 70.0
1. Brookfield viscometer, #4, 60 rpm,
2. Hercules viscometer, 8,800 rpm max. viscosity.
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Fig. 1. Effect of latex particle size on high shear
viscosity at high and low coating color
concentration.
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Table 7. Coating conditions of sheet blade coater
(PM-9040MC)

IR emission ratio

0% 5% 10% 15% 25%

Series

Base paper grammage

A 205 205 205 205 205
(g/m”)

Coated paper

grammage 227 227 227 227 227
(g/m’)

Coatln%\yelght 2 m m 1, M
(g/m°/side)

Drying chamber

N 150 150 150 150 150
temperature ("C)

IR emission ratio (%) 0 5 10 15 25
Coating speed (mm/sec) 1600 1600 1600 1600 1600
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Fig. 2. Effects of IR radiation on the paper gloss and the roughness of coated paper at various latex

particle sizes and at low and high solids coating.
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particle sizes and at low and high solids coating.
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Fig. 4. Effects of IR radiation on the two color trapping and ink set-off at various latex particle sizes

and at low and high solids coating.
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Fig. 5. Effects of IR radiation on the print gloss
of coated paper.
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