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a2 olgAY Hx(), A7 JA5H A= condensated monolayer
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Aol A Sommerfield number(Ny)Z 948 & ¢ 1 \IH i
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(27 5] AA + =49 359

AA AN FAY FEFAADAAE PR o= WA - FH, YAGelY B} - B

dolMa &85 AUz 350 2AsA = Sy I

o sAm @A HR ARDYAL b7z I ..°.
condensed monolayer ©]/¢9 T& FAstaL % .o..) i ' 5 %
& A4 g 7oA wol ARBAAL A |\ \\Al

g3 sl @At dEsbn e v o T
U= &84 FE o (pressurized  film)ol 2] 3 (29 6] AA &M AndAdA

Ao e BE(IE6e Al 98 uEASTE 9dS BA H7] wWEo| condensed monolayer
ol & FAsta A= Fotel= Stribeck FAolA YElURo] wpEAS el 2 WSS
Holx] ¢gtor ulaAL()e v oA Amonton’s law7F 82 = S8 HoFt)

_ TSy
u = . 3)

o, 1 : thickness of the condensed film
st - shear stength of film-film contact

1 : pressure of the film

22. 918 &4
2.2.1. Young’'s equation
agel A sk ol wA el Wolxd Qi WA WeolA Ageti AW FH Al e

we wAMel HRe

[ 7] 22A] FHe] Aol zgoh= A

Y s = Yo T Y ;€08 O (4)
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2.2.2. Wetting
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v Wa = + ¥ g1

[ 8] F A Alo]eo] o] A
(6)

3} o] Hu}

welbd weld e e BvSFA 1A ®
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[ 2] 2% AAe A g

ol A 7] Al <= () ®xH 4= (dyne/cm)
T 2 & 7] 20 475.00
= " 20 72.75
= ” 25 71.96
g d3-& ” 0 24.30
g 4=3& | A 20 22.55
= =, 2B Z7] 20 21.70
il Al > 7] 20 28.90
238 2 F ” 18 33.10
[3% 3] = digt ZF Edo A&
2= 0 2 e =0 AE
23 Az | T T 23 sz | T CT
(dyne/cm) (dyne/cm)
iR Rl 108 =225 Ol E o}lm = 15 70.3
Rl 105 -194 oz WAl 64 31.8
ey 62 34.2 a-Hl 22 Ak 49 47.8
otE Al 92 -25 24 Ak 111 -26.1
gad we 62 34.2 a-HEF g7k Ak 73 21.2
Eggd dw 45 51.4 stz u A A 111 -26.1
HEZHA Y vE 15 70.4 2Hlold 4t 106 -20.1
g ad 4F 60 36.4 AZE 2k 116 -31.8
A d3& 46 50.5 | S =l 574 L4 63 33.0
Wz A= 65 30.8 /g Sl 65 30.8
ByzE 38 57.3 Eg 2Hold 110 =249
gy ofwl 80 12.7 2glold Atk o} 135 -bl4
[ 4] Z+5 242 Uis 29 H&7
A5 2HC) 4E2)
23 23 R
a7 FA R
> 7 ~ 10 0 Z o eld a1 83 49
= 6 ~ 7 0 A 25 16
ul) = 56 25 U a9 = A 83 60
Tt 0 ~ 10 0 A 55 33
L S 0~ 10 0 3 = SRS 79 74
2y = 69 ~ 77 52 =) 49 20
A 3 55 ~ 60 59 % X A 85 34
S = 0~5 0 ) 108 21
223 4A ¥4¥ FY
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b. A whEA F4% TR AUAZE 2o 2w F T
TS TS
- = \ H H / H 1/ H
2 A E o] F&5e JEHS AT ZehxE b a S nn n Sy
- e HAH lic/'H H\C<H I-Lc/'H
&0 AF AA S50 wel Eevske] 313H ol D S 19
= n H\C/C<H H\C\cg Ferric Stearat
et wsteled, 45 v ZvdA ey nyp n S e TETe Stearate
H/H H\H H/H H\H
- °C < \C\ i /C<
T RWe F4 Pie] wdHy, §4% BWe ¥ S TG T
A S A Wt
WS olUATF e CHy® WalA ®rh  whebA
H/H H\H H/H H\H
_— _ - - > > X <
Zev} 7hg7)e] Batele] whao] AtEa o] P4 DT T
e c\\ G c\\
o] Fgct Yo7t g g7
"0 Fe 0 Fe 0 e O Fe 0 Fe Feo reo reo oo re FeITiC Oxide
Steel
35. AzE Ao Ao &8 (29 1] A mdelAe] &5
BE Aty A7 A4 2uiz 7 AYEE A 'R detae ojdA, Aoy dF
HE ZHotEOlE 2 g4 HIFE UY SEAE AMEE F e, e Ay el o]
42 & e BZY AsS vud Aot
[3£ 6] 24t =49 &8 59 vu
5 (237} ¢
T5 o A & 4 22 A
N
Mg-St 5 2 2
Ca-St 4 0 2
SS 4 0 2
talc 2 4 5
At 0 5 4 \
PEG-4000 3 =
3 2 0 (£77} glg)

36. A-71% A=
36.1. =EA8 &8

EeAE g2 S5 82 vl AAs] dWEn

a. sticking WA A o F7HA], A FA 5oz o] gFH
b. sticking ®AA] 1 HE Zn-StE F= 3}o] CaCOsz Al(OH),, talc, clay, wax, amide 5| $H7|
o] -§#t}.
c. Zn-St @ TAdo] Aol AW FAHAE ARt =l BAMAIA A&, AW EdA o] o FF
o7 Aol dojub A, thermal heado] F-2Zro] doju= 47} A9 methyl cellulose 59 4
&3}

=k T
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[ 7] &< 7154 Az 4

A o 5% B o} 40% C o 15%

crystal violet (214]) 209 | Pisphenol A (A 10% | zinc stearate 20%

) CaCOs 20% .
(0) [0) O, ! (0)
10% poly vinyl alcohol 50% 10% poly vinyl alcohol  50% 10% casein sol'n 20%

= 30% | = 209 | Water 60%

3.7. &2 H7HA

FEuEsh 3A EHAA EBHEAHES Y] vhBo} PR E G

e drted | s
A 7 Al ,
(%) (kg/min) (kg)
oleic acid 5.0 36 120
. . 120
oleic acid 1.0 30 120
palmitic acid 5.0 38
. . 120
stearic acid 1.0 40 120
ethyl oleate 5.0 24 120
ethyl stearate 5.0 28 120
Na-oleate 1.0 18 -
Ca-oleate 1.0 24 120
Mg-oleate 25 22 140
Al-oleate 5.0 21 160120
Zn-oleate 5.0 120
Fe-oleate 5.0 90 160
Sn-oleate 5.0 110 200
Cu-oleate 5.0 220 200
Pb-oleate 5.0 280 200

4.1. insoluble soaps and dispersions — C-104, C-155S, A-350, Z-200K

a. et w% HF ol calcium stearate’} ‘2ol o] &1, o] A2 AAdolY F8&4, 47T,

Abgol Al SolA AeET
b. Z3 2Hold Alo] A 4& = Y A EHola, Ca-StE §40] 160C = Ax npitg
ZrJ ol A F® = Folt}t paperboarde] &E XU =of §EA4S Zheth

c. Ca-St= Z®HE ¥d A= fA o5 4 U

d. Ca-Sto] 24" Fejo] A= &S vZ2AG ] ARt Hleto] Aol At FEj7t
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FAFeH7] WliEol £9 uniformd Z® ¥WHES A& 5 Atk

e. 40 & Ca-Ste 3® FWAA F&AZ 2EaAnt, §ilo] 22 A2 plasticizer® #H-&
& 4 Sl

[3 9] Antidusting and gloss effects of various lubricants

lubricants gloss(Hunter, 75°) dusting index”
control (no lubricant) 47 10
poly ethylene glycol (low mol wt.) 52 9
poly ethylene glycol (high mol wt.) 49 10
calcium stearate dispersion (platelet) 53 2
calcium stearate dispersion (fused) 53 4
sodium stearate 49 5
ammonium stearate dispersion 50 5
fatty amide dispersion 55 5
sulfated castor oil 48 9
polyethylene emulsion 54 7
wax emulsion 50 5
PEG 400 monooleate 47 8
calcium stearate, fatty amide dispersion 54 4
calcium stearate, polyethylene dispersion 54 4

a. Lab trailing blade coated publication grade paper: 90/10 No.2 clay, clacium carbonate pigment, all
oxidixed starch binder (15% on pigment): coat wt. : 45 ~ 5.0 Ib/side-ream; calender pressure: 1500 P.L.I
(3 passes)

b. 1 = no dust, 10 = most dust (heavy ring)

4.2. water soluble soap

a. NHy4-St, Na-St, K-oleate®} 28 22 o] ¢]

b. 84 Ao g EAs7] wjFol antidusting agent surface lubricant X.thplasticizer® 2t
&

3}, starch-bound coating®l A AEE 3AHA17] 7] %= b},

10
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e =

[ 10] wvarious effects of various lubricants

Brookfield Viscosity (at 100 rpm) , cps
lubricants
gloss(Hunter, 75°) dusting index”
control (no lubricant) 760 2200
poly ethylene glycol (low mol wt.) 880 1920
poly ethylene glycol (high mol wt.) 700 2000
calcium stearate dispersion (platelet) 1260 1840
calcium stearate dispersion (fused) 2400 2000
sodium stearate 3600 1875
ammonium stearate dispersion 3200 1840
fatty amide dispersion 1760 1875
sulfated castor oil 2000 1760
polyethylene emulsion 880 1960
wax emulsion 960 2000
PEG 400 monooleate 2800 1840

a. coating formula #1; 60% solids, 90/10 #2 clay, calcium carbonate pigment, all starch binder (15% on
pigment), 0.2% TSPP (on pigment)
b. coating formula #2; 60% solids, 50 parts No.l clay, 40 parts high gloss clay, 10 parts TiOs, 8% medium viscosity

protein and 8% SBR latex (on pigment), ammonia to pH 9.0, 0.2% TSPP (on pigment)

4.3. sulfated and sulfonated oils
a. TFLEZ ; turkey red oil (sulfated caster oil), sulfated red oil (sulfated oleic acid), sulfated

sperm oil, etc

}

ol
rr

b. Ao o o]7] wfjiEo] water soluble soapX ¥ &&AE =H H o] &%t
c. B% plasticizer, fold, leveling effectZS ¢ sfA A}-&3hc}.

d. dHE9] latex-bound coatings®} potein—-bound coatingoll 5] ZHE A = 28317 = 3k},

4.4, fatty esters — DC-110AD
a. +2E3 ; polyoxyethylene fatty acid esters 2]
b. plasticizer®} fold-improving agent@® ©]-&
c. IH2 FE8ARE o] &HTh
d. %2 3Ake] AF Fol Ate]l=Al= ARG
4.5. wax, polyethylene and other hydrocarbon emulsions — PEM-17, PW-40M
a. hydrocarbon oile]4} wax emulsion ;
— size pressY calender water box application®] &< o] &

— Y Ao 2AIS} S5E FBAL o] §

11
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— plasticizing®} fold EA4lo] Zu}.

— base sheet £ 0 & EAE 7] wjfo| antidustingo]} pick resistancex™ =% &t}

2

b. polyethylene ; F Ao =01} antidustingS soluble soap EU%E £ &t}

c. hydrocarbon emulsion ; A%Xo] d3o] A< ¢lo] leveling agentZE =% &

4.6, fatty amine and amide (synthetic waxes)

a SFA 2 FE FHHolA & FEAS =t}

Ral

=

1
fu

b
o

=

b. insoluble soap Tr&¢] antidustings ZEX

4.7. Polyglycols and Polyglycol Ethers

=

a. T8 E4 ; polyethylene glycol, polypropylene glycol, polyethylene glycol alcohol ether

b. ZHA FeIAd =X 7 antidusting®} pick resistanceol = &3}7} ¢lth

4.8. Blends of Various Lubricants
avtel vk ol FIRA o] EdE E¥ste] AbEEE SR
a. calcium stearate, polyethylene dispersion
b. calcium stearate, polyglycol dispersion
c. calcium stearate, fatty amide dispersion
d. calcium stearate, fatty ester, polyethylene dispersion
e. calcium stearate, wax dispersion
f. calcium stearate, sulfated oil dispersion

polyethylene, fatty ester dispersion

0

5. E3oH @A FE7E

5.1 840 9%L WAL AR

a ol@4 Fe oldel 2THE AHAE A HWAH v
WAHo 2 Faol valM dA EWAe] 4o 2YFol EF¥Folt Bo Ewlel Fagol

upel JA g o] stopxue o g o] FgHr

12
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(1% 12] =& & FWolAe &34
52. k& AF
E} &= (hydrocarbon group)®] Zole} wpaAlgele] AA= di=f vy 2a, g@ihgo dolrt
upZ A Fe] el JEgS v = HAoR HAY,

LLICHION COBWICIBNS

1S)
“©
4
©
©
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G
2
o
£

50
PAQLOCSLPOU NpsL

(29 13] Bade] wg whas)s

of W ele) theel adeAsh o] EF AFel mW Lebe] T HEo]
AW £ A AT A4 Fol EHow o ¢ my Lol HWelA $& A bB)ekA Bk

o
©
ro
Ho
i)

o

1gAe] 2ol o)air z® Zete] @Ay ool v FoEH

T oSO
)
o ° ° ° R © 0 Y60 0°07Q,0 00,0 © ;0 O
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6. ¥&A 9T
6.1. EEAE AL T WE 2
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c. =elolE FHA EEol=e] a&s fAsta, GHelEe] IYelY MIAME, df ol =

AL WAste] HF Yol A scratchy streak’} A7)+ AL 2=t
e. Z¥ Zto] A, dA & o5t Fe}of e A

6.2. 24 (dusting)

H2ge F2 Aoy +3 AU =
et ol g o ag vt 2 5ol Hiuo] WAt siAw o3t BE SAE F
Ao a2 = A= &LAY FTHRY FE lon, HAH o SSAet FFS APt AEato]ok
Eig=y
a. coating formulation®]Y dry coating F'HolA] 2] ulelt] 7} HZ<huj

b. raw stock &2 & w7} XU A FF(penetration) ¥ ¢ F oA npelr] 7} H-=uj

ik
>,
i
03':
ol
ol
rEL
At
ol
rN
S
o
rlo
=
M
iu)
4

»

4

T,
=2
>,

2
i)
o
K
9&
e
ol

Mo

ol

e
2
e

=33l screening &-& HlelyolA 83 BAEA Lea, o]

F

=]
n
T S AEE EAAITE AA sl

e. base sheet machine, coater speed, coating profile, Z1Z& &% To] dASA =J=HA X3lA
ol x| FEHE o] dAsIA T u
f. veld e 7 sl o Mzstol] wel & 3w v 7t K23k binder sticking o=, 74 8}

Hol vro uelylE nydE AbgatE Ao Ay Frh

7. AFAZFA VA= IF
7.1. Uniformity
7=l WEE uniformity e L2749

z
W) Abgabel B v et @ 5 i,

7.2. Pick Strength

14
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RE &8A4&5 mEgozHN ZHEH 39 &2g =S ¢ d=d, o]# 3 pick strengthe]
gkAke Edg Iy Ao 98] pick resistanceE FHAITI= ALE HAEAY T2 I wHE9

el %3S oM ZYs|® vk &A% dry pigment WH] 1%9] libricantE Al-&3o 24
pick strengtht IGT testZ AT A= =4 4= 9t}

7.3. Gloss, Gloss Ink Hold-Out and Other Opticals
£ZA4 Fo #Zgo] FeElel FFAola olo] w} gloss ink hold-out¥} #S EAo] 1hEh

faas

7.4. Coefficient of Friction and Related Properties
ot @A HaE 34 FYU Fo EHow o FAHFHS BE 2% Hol WIS B
o] A k=
7.5. Wet Pick and Wet Rub
A= Be oty #Hewl xEF ddsls, 2S5 % 22 wet rub agents®t ¥R/ o]
U7 wimel @A QlHjel e A9 wet prick 5488 AT
offset sheetol /] THAEE WAAF]= Ao] oYz}, pigment particle 7+e] 25 oFslA &17]
] Z o sheet abrade off (F°]7} BIW A @=3)7F 2ASS] printA] redeposite’} WA= A

& dozit.

7.6. Fold and Bending Resistance
FY L2 FHZF foldingelY bendings &738t=d], oW && A+ surface lubricatore]”] E
U plasticizer2 2F-§3tt), o] & fltod = FHdE SEAVF AHE ZE Fo] BAbEAY FolA

v ogET. wwe] Babo] glojof @),

8 HXAE uH
8.1 AAE &&A AL&A 19 A

8.1.1. Wet Coating Effects

BEo §8AE= coating formulation® EAld 93 S W=t}

8.1.2. Coater Runnability

15
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247 Eolde IS AdAoA HaES S HlEli= coating weightt raw stock €02

AEse 4 W Az £ Wal 5 Sldok Bk

8.1.3. Finishing Effect
coating test’} By Fo] AL FAH lab test® A 35Fe] antidustingo] Y stickingS high -

pressuret} steam rateoll A #olg 4= it}

8.2. Tests on the Finished Sheet

a. Antidusting ; Sutherland dry rub tester

b. Gloss and gloss ink hold-out ; Photovolt and Hunter instrument
c. Printability ; IGT printer tester

d. Wet Pick and Wet Rub ; modified IGT tester

e. Other dry tests ; fold, coefficient of friction, blocking, smoothness, opacity, glueability &

9. 4% B
9.1. A AETH S AFIHY vm

& Hrp= Nopcote C-104 Supercote 500
T = (%) 0.8 15 0.8 15
73} . 1)
R o low shear viscosity ', 6rpm (cps) 19500 20500 22800 24800
- A low shear viscosityl), 60 rpm (cps) 2950 3200 3220 3150
2| high shear viscosity”, 8300 rpm (cps)| (36.9) 39.1 38.4 38.7
) Al (%) 79.8 79.7 79.9 79.8
A WA e (%) 43.0 43.0 42,0 40.7
- EAECHEEE)  (sec) 7370 8170 7430 8170
;] JEgw (sec) 2030 1980 1940 1960
Al S (%) 75.9 75.1 738 73.9
5 dry pick (108 9) 85 85 85 85
s ° wet pick (10%) 7.0 7.0 6.7 6.5
K&N 9= FalA (%) 12.8 12.5 12.3 125
g} E=FA dry pick (108 H) 8.0 83
wop| 73 g (%) 2.7 2.3
A uko] g A 1=t A= (gr/cm) 400 450

9.2. FLAX A EX4F &&A e v

16
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Va2

o

&x

9.2.1. Ze} gt

pigment betagloss 29 % NH40H pigment ©H]  0.1%
hydraslperse 29 % B4 pigment tH]  0.16 %
brilliant 12 % starch pigment W¥® 195 %
omyalite 30 % latex pigment THH] 11.82 %
NaOH pigment THH] 0.1% WA pigment ™H 052 %
a2 A pigment tHl  0.79 % -—- blank, C-104, C-155S, S-500, L-50
922 Zg &4
o5
=gan blank C-104 C-155S Supercot 500 Lubrex 50
pH 9.34 9.46 9.45 9.52 9.54
viscosity (cps) 642 618 632 612 600
2473t ¥ A& (cps) 776 668 692 700 650
B (sec) 184 205 192 175 202
A A 1.21 1.08 1.09 1.14 1.08
9.23. ZEA EA
k&t
zgam blank C-104 C-155S  Supercot 500 Lubrex 50
A ZdZF (g/m) 14.8 14.8 14.8 14.8 14.8
supergloss (%) 725 71.1 69.9 70.5 69.9
1%=<0Hgloss (%) 81.5 81.8 83.2 80.6 80.8
2521 gloss (%) 86.9 84.9 824 81.8 80.9
brightness (%) 819 82.3 82.15 80.05 80.1
whiteness (%) 65.2 66.7 66.1 66.6 66.1
opacity (%) 93.8 92.6 92.8 95.19 95.38
K&NYAZFF4 (%) 16.7 16.4 16.37 13.55 14.2
9.24. RI H2=E Z3}
k&t
B blank C-104 C-155S  Supercot 500 Lubrex 50
dry pick 4.3 35 3.8 35 35
wet pick 3.8 3.8 3.8 3.8 3.8
2 5 4 35 3.8 35 4.0 3.8
ink set 3.3 3.3 35 3.3 35
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