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A study on the measurement of surface resistance of Korean coated paper

Su-kyoung Jeon

Dept. of Graphic Arts Engineering, (iraduate school,

Pukvong National University

Abstract

The increasing use of coated papers in the printing industry has brought with the need for

predicting in advance whether an ink and a paper will run properly without picking. Most pick
measuring methods are logically based on actual printing, such as IGT pick tests.

This paper proposed a different way to evaluate the picking and used a homemade pick test
device that used the glue method to study the relationship of surface resistance of coating paper
and several components of coating color. The glue method, which has an advantage that picking
force can be measured easily by an instrument, has heen improved to enable a quick, accurate
and repeatable measurement. The objective of the study is twofold. First, to measure the surface
resistance of coated paper, developed the homemade pick test by a glue method; second, to
relationship between the surface resistance in coated paper and coating color components.

The result can be showed with different surface resistance, even though a paper was made in
the same company. Varying the coating color content can affect the surface resistance. The
paper picking capacity was clearly governed by the latex polymer rather than by its ash, and

the good ratio of coating color content was founded very efficient in decreasing picking.
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Fig. 1. Scanning electron microscope (SEM) images of uncoated and

coated paper and also a cross—section of coated paper.
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3-1. A9 &4 =4

3-1-1. AdA =

Axe] Aol =i WAS 9siA WH Aol ZA|(Alkyl ketene dimer) <%
sample A 0.77%, sample B 0.63%, sample C 0.94%%} ZWHAto]l=A] T wks
40kgt 120kgo.i2 Table 1.0l hebsE Z3p o] xddshel zhzhe] 24 245

R I R

Table 1. The change of using sizing agent amount in making base

paper.

Sample A B | C
NBKP %/ton 20 20
LBKP %/ton 50 50
CTMP %/ton 10 10
Broke %/ton 20 20
Internal Sizing agent %/ton 0.77 0.63 0.94
Suface sizing agent Kg/ton 40 40 120
Machine speed m/min 1300 1310

Ak PAE ARE et Table 29 #2o] FATHAAZAF(KFMT-60, 60%<2um,
HAA) 60part, 15 Fdo]l(hydragloss E, hubberAl) 20part, 285 E#lo]
(hydragloss, hubberAl) 20partE& AF&3A50 Rl E S/B Latex (KSL-230,
T2 T 12part A= ojul o] FiE 68%0la FEH HE

= 750m/min o2 =¥ A& A sk ok

Table 2. The coating color formulation of amount in coated paper.

GCC 60

Pigment, part #1 Clay 20
#2 Clay 20

Binder , part 12

Solid content, % 68
Machine speed, m/min 750
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Fig. 2. Heidelberg sheetfed press(speed master—102).
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Table 3. The particle size and fraction of GCC and Clay.

Particle Size GCC Clay

<10 0.65 0.15

<50 1.04 0.31

<90 Fan 1.77 1.78
(Noér\r/lgf')il;;?rgg‘l; ;%riizcer()n) 1061 0.40
Surface Area m*/cm’| 7.21 | 22.84

ks AlE F1E (sheet coater PM-9040, SMTADE AFg3lo] =3 A& =) zs}
Aon mFgzAL Aw 18g/m o s o] “(blade)E AMEdte] =T F 3
el HaAgS Fosty] fletel AW E 23 T8l EFFe WS oY
shAl Al % s
20 Particles size vs. fraction of GCC/Clay
18 i—GCC Clay
16
14
12
-l
210
o]
Zs
6
4
2
0 - n n n i T
0 03 059 089 118 148 178 207 237 266 29 326 355 385
Particles Size(Logx +1)-Micron

Fig. 4. The particles size and fraction of GCC/Clay.
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Table 4. Coating color formulations and the properties of GCC/Clay.

GCC/Clay 50/50 | 70/30 | 80/20 | 90/10( 100/0
GCC. pph 50 70 80 90 100 (95%<21m)
Coating TR - . .
Us #2 Clay, pph 50 30 20 10 0

Formulations

S/B Latex. pph 12 12 12 12 12

olid Content, % 68 68 68 68 68

Brookfield e . " mPas
Viscosity 2210 | 1800 | 1620 | 1560 | 1440 | Feon
f”a““.g pll 8.62 | 875 | 885 | 882 | 88
Properties

Water Retensi ,
ater /etf“m“ 116 | 1205 126.3 | 1463 | 162.5|  2atm. 1min
g/m

High Shear
Viscosity

= = 14 ) . cps
35.4 38.5 44 40 33.5 (6000rpm. E hob)

3-2-2. 243 ¥4

L2 o

gtz Zeole] wigtE £ e RS
v1sc051ty(N0 4 spindle, 60rpm)%} pH, ¥ %, 245, LAY A Z(High shear
v1sc051t3)75} ZAsA, X A zE Table 59 o]

435t =3 Eo’ ol ol TEFe 18g/m” AW T F AAr](calender) S
1 3o} 23] BAAA =FF HHE wdA e Table 33 22 =1

o g xﬂx} }oﬁ L}

o™

A
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Table 5. The conditions of experimental SMT coater and calender.

Parameters Expriment
Coating unit Blade Type
Coating Speed, mm/sec 1600
Coater
Conditions
Dry time, sec 7
Dry temperature, C 125
Roll temperature, T 43
Calender
Conditions
Pressure, kgf/cm? 2

Ao Huk FA ) 7 A8 Z(Roughness, PPS, 1MPa), *H(ISO Brightness,
CIE Whiteness, Elrepho), Ze(TAPPL 75°, PaperLab) & ZFAsoH
Prufbau ¢354 A A71(KRKAHE ol &3te) JAFAE FA(ink film thickness)
Foog/miew &9, da Aolw 2 Ja FYAHS WA E R

(gretagmacbath, DI19C)E o) &3ld ZAHsAr. =839 & o F

FTde
}

243171 938t Penetration dynamics analyzer® Fig. 53 Fig. 64 v
PEA Module(emtec electronicAh) S AFg3te] 44 dAx= & 44 %
o =39l o) AAE v A (scanning eclectron microscope) & ©] &3] -

¥ GEE gtdicto] st

l
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Fig. 5. Measuring device Emtec PDA.

( Penetration Dynamics Analyzer)

Bygwr Ryengse  Aadbenivs Tape

Uitrgnound Skt

s s el RS,

Fig. 6. Functional principle of the Module PEA(Print Evenness Analyzer).
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4. A%
4-1. 9A Atol=y A wE Az

W Apo] =) op APl 2] s 2o wel Ate]l=keo] WElE &
Adom 1 Ay Table 6ol veElLbE @29 2H 7] 8] Elstoeckight) Alo] =
% osample A 5.2%, sample B 8%, sample C 15% % Z}z} Apojzi o] 7}
Gk Al F AT

T A# FoeFRe] atelzm e thgih Zo] v Al H AT 5§ Aol
#(cobb size)®= A3} sample A 33.55g/m’, sample B 33.64g/m’, sample C
23.48g/m' = sample C2] Alo] 2 & AT 4= Qi s Fel s Alej2k A
sample A 153.1sec, sample B 153sec, sample C 334.75sec® W3 Alo] =A<}

A Apol = Ao Fgle] whE Afol=m xAHeo] bt & 4 AUTH

Table 6. The physical properties of base papers.

Sample A B C
Grammage a/m? 68.7 69.1 70.4
Thickness m 87.6 88 85

Smoothness, top/wire sec | 27.8/25.9 31/30 35/34
Moisture % 2.7 3.3 2.9
Size Degree (Stoeckigt) sec 5.2 6 15
ASH % % 17.7 16 16.6
Porosity SEec 151 27 30
Brightness(1SO) % 88.1 88.6
Opacity % 86.2 84.2
Whiteness(CIE) % 104.3 103.5
* 94.3 94.7
a* 1.25 1.15
b* ~1.67 -1.28
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machine direction

Bl Y ~(clark  stiffness) 2]
direction 27.4, sample A machine direction 50.9/cross direction 23.7, sample B
44.4/cross direction 30 0.2

Aefel wgel W mHEAL FARA FASD

va
o
sharh. waAsl 5

Al el
.

~FAe AAFEETE SUHE AdE =
1

Table 7o v}ebu o

2
AT

Table 7. The physical properties of coated papers.

A1 sample C machine direction 63.9/cross

L}ebskch YA AlolREE

A~

wEgAE A%E 5 9l

- qon] AEEy A

Sample A B C
CP grammage g/m 101.52 100.21 101.35
Thickness m 83.7 83.2 82.6
Bulk ont/g 0.82 0.83 0.81
Density g/en 1.21 1.2 1.23
S“ff’;/‘eéiég'a“k) at/100| 50.9/23.7 | 44.4/30 | 63.9/27.4
Cobb size g/ m 33.55 35.64 23.48
HST sec 153.1 153 334.75
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Smoothness
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g

Fig. 7. The comparison of samples with the result of the smoothness.

A | B C

Size Degree (Stoeckigt)

14

12

10

sec
o]

A B C

“ig. 8. The comparison of samples with the result of the stoeckight.
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Porosity

25

sec

15

10

7

Fig. 9. The comparison of samples with the result of the porosity.

A B C

4-1-1. 94 F5A4 280 e Ay HrE Az

ol A A AEe 28t Croda ink test ¥ Prufbau printability test, 2 <12
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Fig. 10. The optical density result of croda ink test
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Fig.11. The standard deviation result of croda ink test.
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Fig. 12. The optical density result of cyan ink.
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Fig. 13. The optical density result of magenta ink.
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I'ig. 14. The optical density result of yellow ink.
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Fig. 15. The optical density result of ink set-off.
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Fig. 16. The optical density result of wet ink receptivity.
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I'ig. 18. The standard deviation result of
sheetfed printing on coated paper.
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Fig. 19. The print gloss resulf of sheetfed printing on coated paper.
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Fig.20. The Agloss result of sheetfed printing on coated paper.
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Table 8. The properties of coated paper according to the color
formulation.
GCC/Clay 50/50 | 70/30 | 80/20 | 90/10( 100/0
BP Grammage g/m’ | 85.0 35.0 85.0 35.0 35.0
CP Grammage g/m2 103.3 | 102.9 | 1025 102.9 ] 103.1 | TAPPI T-410
Coated Weight g/m? | 183 [ 179 [ 175 [ 17.9 | 18.1
Thickness JZ 95.6 94.3 94.3 94.6 914.8 { TAPPI T-411
Bulk emg | 093 1092 | 092 | 092 | 0.92
Density g/em” | 1.08 | 1.09 | 1.09 | 1.09 | 1.09
Roughness - 1MPa um 1.16 1.12 | 1.15 1.15 1.22 L&W
Cobb Test g/m® | 35.2 | 33.7 | 335 | 31.2 | 31.6 | TAPPI T-441
Lx L/D | 93.72( 93.99| 94.17 | 94.35 | 94.51 Elrepho
a R/G | -0.47 | -0.21 |1 -0.09| 0.07 | 0.26
b Y/B 2.42 1 1.36 | 0.95 | 0.44 | -0.07
CIE Whiteness, D65 Vi 75.2 | 82.08 | 84.95] 88.79 1 92.39 | SCAN P-66
[SO Brigtness, C % 81.66 | 83.6 | 84.54 | 85.57 | 86.6 [SO-2470
Paper Gloss % 77.60 | 76.5 |74.20 170.70 [63.00 PaperLab,
Print Gloss % 1909 | 930|905 |882 |861 | 75 Gloss
A Gloss % 13.30 | 16.5 [16.30 117.50 [23.10 | TAPPI T-480
Ink Receptivity | OD | 1.83 | 1.86 | 1.87 | 1.88 | 1.89 Deir;igf;; tor
Mottle Index 0.002 | 0.002 | 0.006 | 0.004 | 0.002 PDA
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Fig. 21. The color shade according to the color formulation.
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Fig. 22. The rclationship of paper gloss and print gloss according to

the color formulation.
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Fig. 23. The optical density according to the color formulation.
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Fig. 24. The result of cobb test according to the color formulation.
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(GCC 50/Clay 50)
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Fig. 26. The result of non—uniformity of liquid absorptionIl.
(GCC 70/Clay 30)
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Fig. 27. The result of non—uniformity of liquid absorptionIll.
(GCC 80/Clay 20)
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Fig. 28. The result of non—uniformity of liquid absorptionlV.
(GCC 90/Clay 10)
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Yig. 29. The result of non—uniformity of liquid absorptionV.
(GCC 100)
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Table 9. The result of mottle index.

GCC/Clay H0/50 TO/BG 20/20 DU/10O 100/0
Vartancoe, % G.0000006 0000005 0000011 0.600008 0.000004
Mottle Index 0.00241 0002128 0.C05008 0.003498 0.001586

Fig. 309 ’\1 Hol SEM A Ay FExhbdsr/Zdole| vlgo] 70/3000 4
ge gl Alolzel BEE Ueha glon] FARARG Hlgel ko)
39l

N

a
-y ok
it
‘1 &
J‘p

x 100 x 1000 x 10000

GCC/Clay

/a0

GCCiClay
TOIIO

GCC/Clay
80720

GCC/Clay
9N/ 1o

GCC/Clay
Hiviy

Fig. 30. SEM Images of paper surfaces.
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