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2. Alg € 234

2.1 TAA =
211 o=

w ATl AR E=etEe wuddA FE AR e =8 GCC(KFMT
-95H, A AES AHEEH e, Clays #1 Clay(Ultra Gloss LV, o Asl=)A) 3%

o
=
< AHEekath 74 RS9 542 Table 13 2t

Table 1. Properties of pigments

Piament s %, %, %, %, Surface Area | Mean Particles
& <0.23m | <0.55m | <1.09m | <2.15m m’/cm’ diameter (d50%)
GCC 0.00 4.92 56.38 | 97.78 7.396 1.031
Clay 23.60 | 65.18 | 68.31 | 79.65 19.051 0.366

212 7573 A
Synthetic thickener(JT-35B, A 3}3)¢} rheology modifier (Revocoat — 753B, A<
ssh2 Abgstglon, oS EA4E Table 29 2k,

Table 2. Specipications of thickener and rheology modifier

Series Chemical composition Ionic charge Type
Synthetic thickener Acrylate copolymer Anion Alkali Swellable
. weak cation Absorbed on
Rheology modifier Acrylate copolymer . / . .
Amphoteric pigment particle

2.1.3 ®ely
Eoog o] AME3l latex= YAE S Gy g 3% 9 SB(Styrene-Butadiene) Al 2F8] 2~ (<
o Az AE, (PFEANE FFHANA Zﬂ T Abgstglon, vl 542

Table 33 2t} Tgx TA InstrumentAte] DSC 20008 AM&3to] =431l aL, Gel &
Fo EFd Gy ALEEe] AR on JAH L Lasers ©] &3 Zeta-Sizer

1000SHaZ Ab-&3le] Fgodaoz A3t o 3% 42 TEM, SEM¥} #o]
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A¢-HY 52 10nm™20nm Wel A YEeElys How

Table 3. Properties of latex

Binder Solids content| Surface Tention ;Fg oIl Gel Contents |Particle Size
(%) (dyne/cm) (°C) (%) (nm)
Latex 1 50 53.0 23 175 86 190
Latex 2 50 53.5 22 175 84 150
Latex 3 50 58.5 22 175 85 100

¥ Butadiene/Styrene : 36.0/40.5 pts., Itaconic Acid/Acrylic Acid/Acrylonitrile : 2.0/1.5/20.0 pts.

22 94, =¥ B =3A Ax
221 974 A=x

Tyde] srwstel A Wte] mE dx Wl AAHAdNRY] Aads Evt
at7]9lstol el wHdEd Hom Axd AAE AREsIAon, dAe A
Table 404 HolFErk HIdx:= BEKK Type smoothness ZA7]Z AFg39 1
Porosity= Gurley Type( 100 cc) TesterE A& &tk gl A2 TECHPAP

2D lab Formation TesterZ AF-&3lo] #7513

Table 4. Properties of base papers

Series Unit Base Paper
Base paper grammage g/m2 205
Thickness £m 162
Bulk cm’/g 0.79
StOckigt size degree sec 16
Cobb size degree
(30 sec, 100gcc) g/t 150.0
Smoothness (BEKK) sec 13
Porosity(Gurley, 100 cc) £ 22.5
Formation Index - 62
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TEde Az

2.2.2
MO 67%2 A FsHY L, BAFEE
Eydo] wsghi= Table 59 tER

A5t

Fee] el EFqe
T =3RS 70%=E Az

FAL1 T L) FS &7te]l &P 9 synthetic thickeners

H(HI ~ H3)W S rheology modifiers 2838ttt A8 w39 %’\é% Table 6
AN BRFErh FAE TR F55AL Brookfield HE=A(AH dd A%, 60 RPM,

spindle # 4)9} & Al DV-10(az dek "=, 8800 RPM, Bob F2.5)&

ol-&3te] F4 Sttt = GWRS ©]&3&t3ith. Capillary A=A+
Parr Capilary Viscometer® Al&3llon, Z=AHxAL 204 Slit (Length 1mm,

width 2.5mm, height 0.lmm)< A&

Table 5. Coating color formulations

High solid coating form.

Series Low solid coating form.
Components L1 L2 L3 H1 H2 H3
GCC 60 part | 60 part | 60 part | 80 part | 80 part | 80 part
Clay 40 part | 40 part 40 part | 20 part | 20 part 20 part
Rheology
. - - - 0.3 part | 0.3 part | 0.3 part
modifier
Synthetic
) 0.15 part|0.15 part|0.15 part - - -
thickener
Latex1(1900 A) [11.5 part - — 10.5 part - —
Latex2(1500 A) — 11.5 part - — 10.5 part -
Latex3(1000 A) 11.5 part 10.5 part
Solid content 67 % 67 % 67 % 70 % 70 % 70 %

6ol

sheet blade coater(PM-9040MC, SMT Company)E& ©]

A ZekA . coater?] blade thicknesst

angles 45°0]t}. Sheet blade coatere]l #&¥ AZx7]= IR A%

shtel Az Aol £3 FHR Golu,

64
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7} stma Az AWy &% 150 °CE A S IR WAFES WA
Z Ao £x7F 150 CE AHs FAIHEE AHE 3ot =8 & A
Z

Z-3 U] (Beloit Super Calender)® 23] £#] =2 a}4 ).

Table 6. Coating conditions of sheet blade coater(PM-9040MC)

Series Unit [IR—-0%| IR-5% |IR—10%|IR—15%|IR—25%
Base paper grammage g/m2 205 205 205 205 205
Coated paper grammage g/m2 227 227 227 227 227
Coating Weight g/m® [22/side| 22/side | 22/side | 22/side | 22/side
Drying Chamber Temperature| °C 150 150 150 150 150
IR Emission Ratio % 0 5 10 15 25
Coating Speed cm/sec| 1000 1000 1000 1000 1000

2.3 A48 H7hH
2.3.1 A= (Dry/Wet Picking Strength), Ink Trapping 2 Set-Off
A FH S Rotary I 244 HA7IE o] &kt IR WAL Wste] wet ghE
2 JAAEE 23 Ave EFdy uF%E ZEdor =3d A4S FAd Hr)
s}tk Dry picking strength® 1 43 A
1 g #dolgk & Ao F77t 7hsates A4 34E 2Aste] LMo m Wrtstlth
Wet picking strengthi= molten rollel =& wUsHA Akstar 12 4= Hol &9
TV(Tack Value) 14 cyan Y5 0.7 g o]t & =3 E molten rolldl &35 o]
of daE=E AMstaL, Al 23 Mol thgo] A 2] optical density(O.D.)E 4
st Hr7bskAth. O.D. % 7F % 2% wet picking strength7} 723 Aoz H7l 3%
ot Ink Trapping= TV 69 =84 = 05 g& b &l delsta, TV 12 cyan
=1 025 g& Hold & wFA o stz A3 T Densiometer® cyan Q=19 %
Set-Off= TV 49 cyan 4= 06 g& Holsta =FAEZ 24

§ 5 45z F Aol Bojupet YA P Y2 Densiometerd A3l F45Ha
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2.3.2 Print Gloss % Mottle Index %7}

Print Gloss= Rotary I Q121444 Ag7]E ol &3tk IR WA wgte upe}l 2
g S dEd Aer E3qy 15s =ydor TFst AES FAlo HUt
e}

SEATE TV 12¢] cyan 972 1 g& Holgh ¥ QAste] AxS FHS SAHSA
Mottle index®] #H7}i= croda Y3 E 4 “-&Ad =¥ 3taL, 3F0] A 2o wiping
g &, =3A md YEhd croda ¥ e &

sttt

lo
-z
)
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31 #tE=e] A o] gl Fsdel nA= JEF

Table 50 ZFAIE wigh = ZA¥ =3 A2 Brookfield ¥% % Hercules %
Table 70 YERHAT. Ayt og m3de Add doddis g 74 A&
w2 Chemical factors(van der waals force, electrostatic repulsion/attraction L&
steric factors G)°o] =¥ R Aol F&F&FS vA= F4& AAE AEapANE %
9 o = hydrodynamic factors(JAH74d, YAEE, JAe] F4, = de] & 5)]

F2 xE g "t o]+ gElx JAREC] okgE Alolo| A Ball Bearing &9 &

[>

S Fdste Ay, 23] Hggdo]l YA o] ope upel HlEHA O] FUtRE I3
4G5 e|A= A (Table VoZ At 4= 9t} Slit type J=AE o] &35t =43
SEAR AT GdeAe] AEATS B g QAo add GGl A e
We #5542 vy g3 Ak(Fig. 1). Fig. 1014 BEnpseh o] ehibzk4S b
AbES Alse =R A9 Clay @0 2 AvE =ady vlur] 149 f5
L latex YA O] A2 AGollE B FrE7F &t} et s ball bearing & 7ol
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Table 7. Properties of coating colors

) Low solid coating High solid coating
Series
L1 L2 L3 H1 H2 H3
Low shear
) . 1 2080 2030 2050 1320 1400 2020
viscosity(cps)
High shear
. ) 5 31.5 29.7 24.4 32.3 30.4 27.3
viscosity(cps)
Water retention (g/m?)
. 63.4 61.6 59.2 77.0 76.2 68.2
(2 atm, 1 min.)
Solids content (%) 67.0 70.0

% IBrookfield viscometer, #4, 60 rpm, Hercules viscometer, 8,800 rpm Max. Viscosity.

Low Solid Coating High Solid Coating
3.0E+05 — 3.5E+05 . ;
L1 H1
~ 2.5E+05 A 3.0E+05
L2 - H2
R //’5 ; & 25F+05 y =
a / L3 ] /‘ 1/
2 / ,‘/ | 9 2.0E+05 ’
£ 15E+05 A ) / / H3
2 % &% 1.BE+05 ’ ’
= 1.0E+05 = VAP
= . D 1.0E+05 i
5.0E+04 & AN
, B.OE+04 i
0.0E+00 - 0.0E+00 i
0.0E+00  1.0E+08  2.0E+06  3.0E+0G 0.0E+00  1.0E+06  2.0E+06  3.0E+06
Shear Rate (1/sec) Shear Rate (1/sec)
Fig. 1 Effect of latex particle size on high shear viscosity.
o v X P

32 #E 2 JAA R} ¥ wert Axxdel wet dHEFA
A

] =4

1=
N

Table 4°] WEb 542 743 W 205g/m® YAl Table 50 7|43 2Ho=

A g dE Az AW IR BAFEFS 0, 5, 10, 15, 25% =2 S7HA 714 28
E=F A9 paper gloss®} roughnessE Fig. 20 YEMASATL.  paper glossi= IR WAL=
o] =7} 42 ik "WolxE HES Wil roughness T3 AEds AS B
ATk o= IR WALl S @5 made] FEst Alfe] wapxa a2 Qs =
T 5 9A] Aol mEFe e ghds] o] Fox 7] Mo =EFe F537t o] F
o] H7] W&l Ao g Atz HAr} paper gloss® roughness?t A53ko] wha} 72-& o] 4
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” ——1g0nm ]
- ——=190nm [~ .
S &8 8= 150nm [~ 8 g T =
= 100nm |~ < = 5
9 56 “ 56 H ‘-_:-—- -
(G L 0] ; :
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I T & o e e e
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B0 50 FA R
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Drving (IR, %) Drving (R, %)
Low solid coating High solid coating
3.4 IR 3.4
O O S R T
~ 32 BV anl 3.2 ——190nm H1
2 i Y € 81500 [T
@ 3.0 - 30 100nm [
Q T T T
= Dz 2 2.8 =
i N .
2 [ ——190nm E; .|
oC o a T e
2.6 —|=150nm [ £ 26 L= .ﬁ-‘-‘l": = -
100nm |7 F“"‘ =
2.4 T T 2.4 : :
0 4 g 12 16 200 24 28 0 4 g 12 16 20 24 25
Drving (IR, %) Drving (IR, %)

Fig. 2 Effect of latex particle size & coating color solids content on contact angle.

3.2.2 A249 (dry/wet picking strength)
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g gA7e] obdss wEAAe] F/HHEE picking strength F7HsH:

Fl

Aol Ak oty > Table 50l Yel} 91%o] clay 3% 40 partE 2843 As= wg
B clayd&o] 20 part?l Zu% vistol A <ktg H| WA H] binder &0 =
o]E AL zhetsle] upelt] T o] lpart WA A& HATh B AFoA Figlds
2R A S B5E Ak Eedely uFk ETdor nEd =TA
B : bt

dry/wet picking strength %3t Ao 2 YEeWTh o] A2 IR WAFEO]
of wel 9x 2o upelr] wlolrgo

geo] Fx7F @o] §A¥= AR Hodn, latex® 4AE o] 190nm 150nmel A
100nm=z ZrolA == e} E picking strength®] A5 A& IR #WALEFo] Z7138Hd)
e AdFs B

Low solid coating High =solid coating
25 H H 25 H H ___5___!___5___.
M R 5 ==
2.0 “ 2.0 2
— __'// . - ’/"
S 15 e = ERERE =
S o o) L ~
v > L —
£ 1.0 £ 10 =
= =+=190nm H = “*=190nm
=05 —=-150nm | = 05 8- 150nm
100nm 100nm
0.0 D 0.0 —r—T—
0 4 3 12 16 20 24 28 0 4 g 12 16 20 24 28
Drving (IR, %) Drving (IR, %)
Low solid coating High solid coating
2.5 25
2.0 2.0
=) — = B
915 -—-F“:/” 915 PN
a 1.0 Vg & 1.0 o
= ,: b == 190N m 4 < _ ——190 1
o Q@ = - nm
= 05 i > = —=-150nm = 05 i__q_--__g:ssg""’ —=-150nm [
T 100nm |- [ 7 100nm ]
0.0 . N S 0.0 i -
0 4 8 12 6 20 24 28 0 4 2 12 16 20 24 28
Drving (IR, %) Drving (IR, %)

Fig. 3. Dry/Wet picking strength.

3.2.4 Two colors trapping/Ink set off
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2 colors trapping® ink set off A4S Z=F =] EA3F= vlelr]e] ko] Holz
T5 WojA= A4S HolAl "k FigdolA B¥ IR WAl S7F &5 2 colors
trapping/ink set off #Ae WolX = AL Holx uf o] I IR WA

b E gE s vy o] A|E wlo]ylo]do] oA EH o] EgFulel Hily o X
7b @olA AL, =EFe] V)Eo] AU oR Aojx e HlslE gl dd FF T

o] Wolx7] WEe Ao molth e ulelre] gAge] 42 4

_|_,
of
o
o|\

=
= hl
trapping ¥} ink set off 542 t% WA Al YE = o] R ghdl o] QjxpA o] %
S5 e 2 gus YA T= 8ol AAA VTS Fole sHol v AaA|7]
ol Aow wol Xt}
Low solid coating High solid coating
1.0 1.0
= =+=190nm H = =+=190nm
G 08 —==150nm ] o 0.8 =B=150nm |
2 - 100nm | ke g 100nm |
= 0.6 .'--.._____' = = 0.6 .k“"'“-\ —
] = o ] BN o
w04 S e S 04 N A
& - - I IS ‘-\\ i
C 0.2 e — - 202 : —
o [ - S S o ; ; : —
0.0 [T P Pl 0.0 a | ! Pl
0 4 8 12 16 20 24 28 0 4 8 12 16 20 24 28
Drving (IR, %) Drving (IR, %)
Low solid coating High solid coating
0.5 0.5 o —
=+=190nm ==190nm
= 0.4 == 150nm = 04 == 150nm
=] 100nm o 100nm
E 0.3 E 03 ’
o O
*(I]—J' L ]
@ 0.2 o 02 T
i e — = —
= 0.1 -==‘=='-'F_ﬁ'—"' =] = 0.1 L= et
00 | ' 0o |
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Drving (IR, %) Drving (IR, %)

Fig. 4. Two colors trapping/Ink set off.

3.2.5 Print gloss

70



print gloss< Y7t =a Tz o]Fol oA¥ il roughness7t 22 =
Fol EAEHA =W dsshA ®rk el ghEl s vkl o] PP o] AopA &=
o] 71FS A ASHA print gloss®] d%3dki= o] e Fig. 5olA B IR
@ol F7} B54E print glosso] Adt AuE mgon, sEs Aol e
100nme] 2$ gelx JAAdoe] 2 150nmet 190nmel 7 %2} tin]sle] print gloss©
=4 vehgt, a8 gEs o] 100nme] A9 Ass ZdHUE dskh =
oA IR HAFEE 25%0°l A print glosse] Atid oz A el 2tels dxHA
1500me] A4 IR WAE 15%o] el A, 1elw ges a4 190nmel 49 IR
IR WA 25% A FoA Aok EFRTE 15k Z=FdA print glosse] o4 e
2 AA Yesh ol IR WA 5 1e who]zg o] e o)
&
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>
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Low solid coating High =solid coating
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E 70 ‘g 70 - /"/"
o e e o
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Fig. 5. Print gloss.
3.2.6 Mottle Index
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M gheze] glzb7 o] 100/150/190nm 2% IR HWHAE 15% Aol M= 542
Jom, gexo P ol 150/190nme IR WAFF F7)

100nm¢l A$ Ahd oz 3o mottle index 522 e}
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S Ax7IE ARG ete Afe dxFe RS 13 vy mlol o] Al 5
o2 24 wpoladold H= 540l AsiAA HQlYH BddS Z-WEeR FHAA
mottle index A& =ol/ H= Ao Als v ada EF Ax7])9 F9e =
T EZTor9 moladoldo]l Fr o]FolA 24 uielmigold 54 AstAl Ko
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Fig. 6. Mottle index.
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