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A Study on the Prevention of Print Mottle by Means: of the
Liquid Absorptivity Controlling in Coated Paper
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Shinho Paper MFG co., R&D Center
*Division of Image and Information, College of Engineering, Pukyong National University

Abstract

Development of the paper coating technologies to prevent print mottle is needed to
obtain high quality printing. Printing mottle is recognized as the most common
printing problems in using coated paper and which is one of the most difficult
problems to solve in offset printing. Print mottle is one of the most important
quality properties of printed products and manufacturers strive to improve the paper
surface to gain higher and more even print mottle. The prevention of printed mottle
requires of coating color formation, especially the minimum of binder migration. The
results the uniformity of liquid absorption by paper at very short contact time
between paper and testing printing liquids.
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2-1. 48 Az

E3de) YES 24sd 7YY Yl AHEE A= SBym’eE AAHY e @
Azhg e Bt YRAbe]lZ 1.06im (KFMT-95HS, 95%<2um, B2 4rd)9F US No.2 £+
o] (hydragloss E, hubberAb)Z table 1914 Yehd dztzziel vl &) ARE A1 4359
th Fig. 19X S2&dZsd Sl dzirtelz9 Ex & Jehidid wiide
S/B Latex (KSL-230, #34d#3ehHeE Jdi(TA|AZE/FdoDed 288 =
100part ¥ 12part A3t EF RS Azt

Table 1. The particle size and fraction of GCC and Clay

particle size GCC Clay
<10 0.646 0.15
: < 50 1.044 0.31
) < 90 m 1.766 1.78
Avg. particle size

i ) ] 1.062 0.40

(Norm Dist 50%. micron)
suface area m'/cw 7.213 22.84
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BT A Ate]z2E GCC7F 1.062mel3r F#ole 04molA % FUAHLS F# o

2 7
2, 3 2 _ w
22.84m"/cm°Z GCCO) 7.213m%/cm’9} v m3te] Yz} Alojz= o} W Ao 2 &
&5 Yeda gl
Table 2. The properties of coated paper according to the color formulation
GCC/Glay 50/50 | 70/30 | 80/20 90/10 | 100/0
i GCC, pph 50 70 80 a0 100 (95%< 2um)
! Coating .
| Formulations US #2 Clay, pph 50 30 20 10 0
! S/B Latex, pph 12 12 12 12 12
Solid Content, % 68 68 68 68 68
) Brookfield Viscosity 2210 1800 1620 1560 1440 mPas (#4, 60rpm)
Pcoa““.g pH 862 | 875 | 885 | 882 8.8
roperties
Water Retension, g/m’ 116 120.5 126.25 146.25 162.5 2atm, 1min
High Shear Viscosity 35.4 38.5 44 40 33.5 cps(6000rpm. E bob)

o] ®]&-& 50/50, 70/30, 80/20, 90/10, 100/02. 2 Z}7Z} Z A3}

FARAN GG/ =¥
g zAGH o EF3HY B3 EAL table 29 o] deldtl F#ojel wjgo)
i wel A G dE(brookfield viscosity) s Z71H e AFES ngon 254 L
dojAl e S & & ddY

18 | Particles size vs. fraction of GCC/Clay

Clay

Fraction, %

Ll

0 03 059089 1.18 1.48 1.78 2.07 2.37 2.66 2.96 3.26 3.55 3.85

Particles Size(lLogx +1)-Micron

Fig. 1. The particles size and fraction of GCC/Clay.
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g Zdole wgE 2T EFAE Axsu EF A9 Brookfield viscosity
(No. 4 spindle, 60rpm)$} pH, ¥%, B4%, 2ADG M = (High shear viscosity) & &
o, EFX Y AL table 39 Zo] WAl AE ZHE ol&3d ZW AR o
Y EEFL 18g/m’ W IW F BAC(calender) T 0] 434 23] FANNA £EFF ¥
He LA 9o table 37 & 2Az AF}sA

Table 3. The conditions of experimental SMT coater and calender

parameters expriment
coating unit blade type
coater conditions coating speed, mm/sec 1600
dry time, sec 7
dry temperature, T 125
calender conditions roll temperature, ,C 43
pressure, kgf/cn 2

E=5X9 HBFF FA, AHZE(roughness, PPS, lMPa) AAHISO  brightness, CIE

whiteness, elrepho), B = (TAPPI 75°, paperlab) 5& &A% 4929 prufbau 434
A8 7)1 (KRKAHDE o] 43le] 43 FE S 7 (ink film thickness)E 2g/m’C.2 &9 %, 93
Aol 2 A= FeAg wkAls S (gretagmacbath, DI9C)E o] &3t A I &
TZE9 B A TS &A% Y39l Penetration dynamics analyzer® fig. 29
4} YEld PEA Module(emtec electronicAb)-& Al&3td &4 AAZ ZE 94 A=
o =3l o A&7 (scanning electron microscope) & o &3 =F A EW
SHE Fojste BFAT

o>

Fig. 2. Measuring device Emtec PDA (Print evenness analyzer).
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T AClZE 24 4% FAVABEY WPl Bobhel met F AoEZEL dojx:

Aoz veygt ALSEE: FARAZ /A0l v&e] 70/309 A% L1zmz Wel
M Sragon WARA 2L AN F Bdo] $5% Aoz vhehdid 4R W
A4 b AREA HolA sol Ak Tobdel Bk 149 de FAHRE Aol

3
gazZ ol FA I Q= Aol Sl o
o2

7
dodth FAGAHLE ST BESE 2
SR 3 23s 29 Ao

15
M e wWALE X3 Qenw %

2 Algdd.

Table 4. The properties of coated paper

i GCC/Clay 50/50 70/30 80/20 90/10 100/0
1 BP Grammage g/m* 85.0 85.0 85.0 85.0 85.0
‘ CP Grammage g/m* 103.3 102.9 102.5 102.9 103.1 TAPPI T-410
Coated Weight g/m*® 18.3 17.9 17.5 17.9 18.1
Thickness o 95.6 94.3 94.3 94.6 94.8 TAPPI T-411
Bulk cm’/g 0.93 0.92 0.92 0.92 0.92
Density g/cm® 1.08 1.09 1.09 1.08 1.09
Roughness - 1MPa (m 1.16 1.12 1.15 1.15 1.22 L& Ww
Cobb Test g/m* 35.2 33.7 33.5 31.2 31.6 TAPPI T-441
L+ 1./D 93.72 93.99 94.17 94.35 94.51 Elrepho
a* R/G -0.47 0,21 -0.09 0.07 0.26
: b+ Y/B 2.42 1.36 0.95 0.44 -0.07
E CIE Whiteness, D65 % 75.2 82.08 84.95 88.79 92.39 SCAN P-66
i ISO Brigtness, C % 81.66 83.6 84.54 85.57 86.6 1S0-2470
Paper Gloss % 77.60 76.5 74,20 70.70 63.00 PaperLab. 75" Gloss
Print Gloss % 90.9 93.0 90.5 88.2 86.1 TAPPI T-480
2 Gloss % 13.30 16.5 16.30 17.50 23.10
Ink Receptivity 0.D 1.83 1.86 1.87 1.88 1.89 |Prufbau. Densitometer
Mottle Index 0.00241 0.0021280.005908| 0.00398 | 0.00156 PDA
3-2. 23X AAYFAE e A4 E% 54
TFFY BETYE g8 ¢ udde] dA49 Ein

| st LZA A A BAHE B
49 AT A A4 wEY WAL FAT 2F fig 394 Hed FAey
#/2U018 0/50 02 EAF AEAM Uehd agTs} go] Y BFAS AT

]o

dm ot ne
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4& HeEhled, o8 Aae #4F 9 SHolst WA FHENLFe] BT Y
A EFHAA vdvst A F37h FUlREM ERY® EFFol HE A=
BT fig. 59} 2ol FAVILETE AT AFY AR L AHE A
oy FEAold FH FAN E%shd Eir o2 AEE AF ¢4 =349 F48
710 37ie g oy 2 SA4dE 8 Ao dEyEd, ot FEENZ

] ‘%%01 F7tgel el B Y FETFEE 2A Hol =¥ Fo] TUsA 48
Rez2 BYdY. Fig. 494 vebd F2adzg/2d 019 70/309 WiFJM: 2 &
Aol $48 Aog vehusd, ot B Edold HAFY FAWANDFY W
o] b Fd XYW 54E 439 UEd FE Alzdn.
Table 594 Uetd BE AFE TAVILE 100%E AHRE 73 e X
£ AFE Ui glon FABARE/EH 019 H& 70/309] W EAME $5E B
g A E vEdx Ao

Fig. 3. The result of non-uniformity of liquid absorption I (GCC 50/Clay 50).

Fig. 4. The result of non-uniformity of liquid absorptionI (GCC 70/Clay 30).
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Fig. 5. The result of non-uniformity of liquid absorptionM(GCC 80/Clay 20).

Fig. 7. The result of non-uniformity of liquid absorptionV (GCC 100).
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Table 5. The result of mottle index

GCClclay 50/50 70/30 80/20 90/10 100/0

variance, % | 0.000006 0.000005 0.000011 0.000008 0.000004

mottle index 0.00241 0.002128 0.005908 0.00398 0.00156

4-2-3. E3A 9 qY Fx9 gH
Fig. 8914 Ho)lx SEM 2AZA¥ ZFAgAZg/Felelo vl &o] 70/30914 713 &
Pore size$} £¥X & el glow FARANZDE " &o| FolAFE F39 £E7}

KeX
Zol=E AL A ¥ T AN

1M x 1000 x 10000

GCC/Clay

a0/50

GCC/ Clay

T30

GCC/Clay
3020

GCC/Clay

90710

GLC/Clay

W00/0

Fig. 8. SEM Images of paper surfaces.
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