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The influences of coating components and structures
on ink absorbency

Sang H. Kwak™, Jin H. Kim"'

Abstract

The aim of this research was to evaluate the influences of coating components
and structures on ink absorbency. The ink absorbency was measured as porosity,
K&N ink absorption, Jdgloss and ink set-off. In order to obtain the relationship
between the coating structure and the ink absorbency, the binder level was adjusted
and two types of pigments were examined. One of the pigments was known to make
the porous coating structure and the other one had strong ink affinity. The effects of
coating components were studied by applying six different types of latex and various
additives. In this research, CLC(cylindrical laboratory coater) and Prufbau printability
tester were used.

It was found that the decreasing latex dosage and introducing porous pigment were
effective solutions to increase ink absorbency. However, the ink absorbency could
not be improved by applying the fine pigment even though it had strong ink affinity.
Among the characters of the latex, particle size and surface tension were found to
have the strong effect on ink absorbency. The ink absorbency increased with large
particle size and low surface tension latex. The additives were varied and it was

found that applying to the top coating was effective.
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FAAYA EFF FHog Holge g2+ ¢ 1.0 ~ 154m FAE 24 =Ho, AHold
AFRE] JaFe] 2do] EFFCE 323y NFsted, Guyot? Amrame] odd d=
79 29¢& £¥29 2-3pm AEAAT YFHE AR gHA A

EF39 713 F8¥ B 535 2 W Y 2422 geix 929 (Lepoutre
1989), X ¥%9 EQAF 2 JasyF / dd3dq & 43S 2, EF5Y FIFEEY
F/AEEL 93 A9 &Ed 98E £, (Zang, Aspler 1995).

0.05 ~ 0.5xm9 AJNE ZF+t EFT39 T3 Ja n3]g9 BAH JFE Alojst=
e FFee], AL uiAdd 38 =L Y3 LA FAE Aojstd Y3 tack ¥
o 9gE wjH.?

B8y 2473 239, 92 FFEAC) 9% viXs FRE AL v, 53
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EFUARE 9% 330g/m*A H¥A 9448 A4
EFUREE 1F Sdol, &4 Zdol R ¥ FF FIALLEE AEshd
EFE HAY2E 6379 S/B Latex® AH-333lch.

2.2, 2% 44
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E®& CLC (Cylindrical Laboratoty Coater) 6000 °©]-43td AXgen, EFA&
70C2 AYAE Supercalender® 23 E3AA AAdY 36z, IF AF9 Buke 1.33
o2 ut&dr}, Rod® Blade® °)£39 Double ® Triple coatinge AA 35t

Table 1. CLC running condition

Speed Pre drying Pre Drying Post Drying Post Drying
(m/min) time (sec) intensity (%) Power (sec) intensity (%)
400 15 50 40 . 100
2.3. &4

27 &A4& PPS (Parker Print Surf)& ol4343, Ad8HA A7t Prufbau U
A AQ7)sk RI AHAR7) & o] &3sie)
3. 2% ¢ 3%
3.1. Coating structure ‘H3}e] o« & Ink absorbency
3.1.1. Latex Z=ol @& Ink absorbency W3}
Fig.1l.& @434 939 wg ol 4% Triple coatingl 4 middle® ¥ 2& 1.0 pph
s} 1.5 pph #2332, top 3 FH42E& 0.5 pph ¥ 1.0 pph7ix] #FE A% AGH}E

detdigdd. 71Ede AL BF 100282 934t

Fig.2.£ @224 $3 "< o] 4% Double coatingl M pred e 2E 1.5pphst
2.0pph 83, top2 ¥ 28 0.5pph ¥ 1.0pph 2% 7 %9 AY A74E Jehysdd.

Fig.3.2 &4 939 wge o] &% Triple coating®l A pre / middle3 2] 2§
7}z} 1.0 pph ¥ 1.5pph7tz] ZFT 49 AYAIAE Jehdisdcl.
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Fig.l. Effects of latex decrease (Triple coating / CaCO3 base formulation /
M : middle / T : top / Number : Amount of decreased latex , pph)
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Fig.2. Effects of latex decrease (Double coating / CaCO3 base formulation /
P : pre / T : top / Number : Amount of decreased latex, pph)
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Fig.3. Effect of latex decrease (Triple coating / Clay base formulation /
P : pre / M : middle / Number : Amount of decreased latex, pph)
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Fig.13} Flg.2¢l4 %4 AEe], 42 3¢9 35 JaFsde d% 3389 23&
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ety E2F3AY J2FFNE FAAIN I AAH4E S B 93%E FA e 49494
gel o] g FEAFE el EFARL Pyelgts HEG EBY 5 Act

Table.2. Effect of latex decrease (Properties of control is set as 100)

CaC03 rich formulation Clay ri?h
formulation
Latex A Latex B Latex A
Middie Latex (pph) control -1 contro! -1
Top Latex {pph) control -1 control -1 control -1
Porosity (mL/min) 100 123.3 100 123.0 100 101.8
KN 23E28 (%) 100 97.8 100 113.0 100 104.9
4Gloss (%) 100 84.7 100 98.3 100 102.5
ink set-off (M=) 100 88.6 100 90.6 100 75.7
Roughness ( zm) 100 108.1 100 98.1 100 105.9

3.1.2. Pre / Middle® +37 2] o9& Ink absorbency 3}

Fig.4.& Pre ¥ Middle®d bulky¥ £53& HAstE &4 ol 24 98 F7E
7t B33 YL E Jebd Aol 55 F Fe] BEF A4 AS oS E ARE IS S
Addg. EBrEe 443 g4 K&N J3F4€ R ink set-off £ 25 gAsdon,
4GlossE #x#4% .
© ol AEFL PreFont HEF AR Middled ¥ Pre, Middle®d] 5% 424 Fdol&
EQE AL dF g8 Jdetgd., o) Middle$9 dFE7 F718d Top colorrt
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Fig.4. Effect of calcined clay (Triple coating / Clay rich formulation /
P : pre / M : middle / Properties of control is set as 100)

3.1.3. Ink affinty7} ¥ ¢t8F %] w& Ink absorbency '3}
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2 XEA A filter cakeo]l W2 YA ojAle] o] Fo] 2AX,E Al ANHQ
JaAFYAL AsHE A2 43 § odd.
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Table.3. Effect of pigment size (Properties of control is set as 100)

Middie pigment coarse CaC03 fine CaC03
Top (pph) ‘ fine Cacog | .ne Cacka
10pph B2
Porosity (mL/min) 100 109.9 100 105.5
Ke&N 23ES8 (%) 100 100.8 100 100
AGloss (%) 100 111.4 100 121.8
ink set-of f (M=) 100 941 100 104.8
Roughness ( wm) 100 85.1 100 99.4

3.2. Coating components ¥H3}e] w& Ink absorbency
3.2.1. Latex ¥ %] @& Ink absorbency 3}

427, Gel Content, EHAY, Tgrt 474 Aold S/B std 2§ ol 43l AYY AFH
BAFSFA olE LAY &£ Jded, dEHLT HM3}y) ¥y W 4y W48
< =g9dez sy},

(7h) 9427 W3le} «& Ink absorbency 'H3}

Gel content, AR YE, Tgrl FASHE 4AAo] Aol D, F& vlud A, FLY=te
Latex& A4% F9 A$ F75, K&N JaEFS5E, ink set-off7} 243832 dgloss7t 4%
st £r1E9 4A79 #A= GronF} Koskelainen, Grankvist®] FA43 dx]si&d 2
E2 Y2 Ao} EFRe F2o] F8Y A%E vAdT S YRl 2W T
=7} $7st A7) e Y] FrtPdr s
geba) QA el 2 GUrE A4sE o) JAFSH ZWA HYsdT Badd

(4) Tgoll && Ink absorbency 3}

kg o S/B g 29 Tge EF3Y 5759 HARE FL JgE F& AR
A . ¥ TgY softd a2 B3 EUAEY E33¢ JAHAR B2r1x9 A3}
g 24 ‘E}t’r ¥ Tg9 hard type B9 2& 235 ALsn 539 T ARz

TUY AxE L¥Y ¢+ 4

A7 e Aoldtx gtk Gel content2} EdAYo] F A% B, C, EE wlagt A3 Tort ¥&
C, E9] 3% ink set-off7} $o}xA1Z dgloss7t Assle 48 Boid.
=3 Co A% FUE, K&N 4aFs&e] A=A E9 A $+= dAgE e

€ Ad¥edA Tert 3£ dd2& A4 47t 2aF5 F98 A}E Bded, o
Tg®th Acrylonitriles ¥ 2o &) o & 9% F47) dEL2 B}
gd2tM Tgdt Belstz HE R EAo] FAY FY2E ALste] AT 22T YR
A 719},



Table.d. Effect of S/B latexes (Properties of control is set as 100)

Latex A B C D E F
UXHAH(A) 1700 1600 1450 _1400 1450 1300
Bimodal
Gel Content (%) 75 82 83 80 83 80
HHE 50.2 61.2 64.0 45.3 62.5 46.9
Tg(C) 7 10 0 10 1 10
Porosity (mL/min) 100 99.6 82.4 107.7 103.1 80.5
KN 22E258 (%) 100 78.4 68.2 121.6 84.1 118.2
AGloss (%) 100 100 78.5 88.7 79.7 123.7
ink set-off (MsxT) 100 89.4 87.3 94.7 75 110.8
Roughness { m) 100 106.2 115.1 107.5 104.8 115.1

(ch) EAYd 9& Ink absorbency '3}
AL Aol stAl, Gel contentd Tgrt #41¥ B, D, F&} A $-& winsd ERAYo
$E4E K&Ne| 353t 238 898 & sz A4HAE #3494
dutyoee FAAYo] dow gYrg Jas] FxLo] Firsly 43 F57F £01¥
Roez <A 9oy, ¥ FHAUAE JHA FdAe At AxFFo] HI, ink tack
Aee] =gz <A At

Ink set-offe K&N U2 F5&3 e HAE Rojtd, oL 29 A7 A2
2 9% TIN5 MEgA 2 49498 ¢ & At
Bst Fol nlieA g§A7Ae 22 A% F759% ink set-off ¢} #3t, dgloss®] F71€
HEsA & 4 .
ol AE FTUHY ZPAYe] ¥ AS J29 EAR F4HFALS FFHAAY, NF
BER AT F4T AstE FHIAE Ridz gddd.

(2}) Gel Content V3}e] a& Ink absorbency H3}

& EAEe] AUAHLE FAR A, BY 3$8 HZsH Gel content?t ¥ Be A%
ink set-off7} #4HE A& 4 Add. Fr1E 3¢ K&N d2F5Ee) AdE ¥
& ddsd Y] AL FHd2d ¥ 7 F9 gist, ¥ EAAYY gHA 2ARE
53 J9aFL4E0t 223 FAE HHE & Ao
ink set-offe] A$ Ao Ha}F Holtdl, o]+ Gel contentel] T AFEc} g2 JE,
EAAYE St EA ) ¥ AFo] o A FEH e wdddd,

3.2.2. Binder System 7] & Ink absorbency H3

(7} Top% additives 7] ©& Ink absorbency 3}
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Fig.5. Effect of additives in top color
(ASL" : Alkali Swellable Latex / HEC™ : Hydroxyethylcellulose /

Triple coating / CaCO3 base formulation / Properties of ASL is set as 100)

Ed o)t FEFAEo] Az ¥A = HECE AET A$ ASL w8 F715, K&N
JdAFSFE, ink set-off7} M3 AR, JGlosse 4 AEsIdh. 4Glossd 45E€ AAF
E &g o Jd3 ey A g ARE BdaE, I FFA) Asdgds A2

=4 4 ddd.

o]2}§} A+ CaCO3 base formulation®l4 HEC7} %58 4+ 2= |7t 7] =&l

ETT2 4%€ VAR R3] dE2E @ddd

(\}) Pre% additives 7| & Ink absorbency 3
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Fig.6. Effect of additives in pre color

(Triple coating / Clay base formulation / number

is set as 100)

Pre color9] additive® A2 A} qaFsAd vlAle o] veNT, AT 3
A€ dehiAE ggtd olH T AE A4 AV A% E I 2FFAE AN

d top colore] A& 3t o] Aol wdgc

: pph / Properties of control
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4. 43FFl FA A FL3E P2 qAF0] an, TAAFo] ¥ g2,
#e 29 Tgs Gel content’}t W)X & ¥ 71&2] RIEF} oh& AHE Byt

5. Top coating?] B7 A& V3t 3¢ J2F5FAH B3 2 4FE vH2Y base
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