Polymer (Korea), Vol. 30, No. 6, pp 550—555, 2006

HIQILE =X RTIMO KE Y3 l=ix|e] Y3 E+ SgHs=}

(2006 948 1< #2006 118 99 A9

Change of Ink Absorption Characteristics of
Ink-Jet Printing Paper with Polymeric Binder

Chul Yong Kim and Myung Cheon Lee'
Department of Chemical and Biochemical Engineering Dongguk University,
26, 3—ga, Pil—dong, Seoul 100—715, Korea
(Received September 1, 2006;accepted November 9, 2006)

EE: Qzglelelg YAk asklo] 1o net g AskAel ALl ZYA| A 5 YA AL
= o1 5 A AL ARE WSl ki FRIE F I FE0Td 4D, ¥
F 898 GPD) Ao D DIAS GE, TN A 2 W S Rk

ol fiabl £9 E& U0z Agsh e és;wr RA} xgmﬂal agx =
A7 F5, 914, Fehame) QAT e, g 5ol Waks Auingitl o] A gole kA7)
BA71E T olTEAt o] olAo] 2 BAE A A9 2ul} &3te] Ag4elN BAlE olalgl
ol=E o=t Aol Hold ATk YA FEErt Hol= AeS & 5 AUk viekaLAle] §
FE 735 B PEIQANE Q2 30) HolRirk.

Abstract : The coating material for the ink—jet printing paper tends to be waterbase as the waterbase
ink—jet ink is used more widely. Waterbase coating material consists of alumina sol as a pigment, poly
(vinyl alcohol) as a main binder and polymeric additive for improving properties. In this study, polymeric
additive was synthesized by combining one or two monomers among methacrylic acid, acrylic acid and
acrylamide to the basic monomers, styrene and n—butylacrylate. The properties of printability such as ink
absorption, ink spreading, and optical density, glossiness and water resistance were investigated by
changing the kinds of surfactants, the composition of monomers and the structure of polymer particles.
Results showed that materials containing anionic surfactant and/or acrylic acid had problems in com—
patibility with alumina sol. Also, coating materials containing acrylamide had good printability and low
glossiness while those containing methacrylic acid did not have good printability and high glossiness.
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Figure 1. Schematic process for ink absorption on the ink—jet printer paper.
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Table. 1 Recipe for Emulsion Polymerization

- Initial charge

Components Amount (g)
Products A B C D E F G
DI water 70.0 70.0 70.0 70.0 70.0 70.0 70.0
SDS 41 0.8 0 0 0 0 0
0A20 0 3.3 41 41 41 41 4.1

- Pre—emulsion

Components Amount (g)

Product name A B C D E F G

core  shell

DI water 146.0 146.0 146.0 146.0 146.0 1460 73 73
SDS 52 1.2 0 0 0 0 0 0
0A20 0 40 52 52 52 52 26 2.6
KPS 20 20 20 20 20 20 10 1.0
ST 678 678 678 678 678 678 339 339
BA 792 792 792 720 720 720 36 36
MAA 7.2 3.6
AA 7.2

AAM 72 36

DI water : deionized water. SDS : Sodium dodecyl sulfate. OA20 :
polyoxyethylene oleyl ethers. KPS : potassium persulfate. ST :
styrene. BA : n—butyl acrylate. MAA : methacrylic acid. AA :
acrylic acid. AAM : acrylamide.
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Figure 2. The shape of penetration of absorbed ink into the
coating material.
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Figure 3. The shape of spreading out of dropped ink.
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Table 2. The Changes of Zeta Potential with Polymer Additives

Coating material Zeta potential (mV)

Z (control) +23.6
A +1.0
B +3.5
C +53.5
D +25.7
E +9.3
F +62.3
G +45.2

Table 3. The Changes of Glossiness with Polymer Additives

Glossiness (%)

Coated paper

85° 60°
z 84.2 40.5
C 83.5 40.9
D 88.3 45.3
E — —
F 81.3 39.2
G 85.4 41.9
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Figure 4. The change of 85° glossiness with MMA and AAM
monomer content(D type—MMA, F type—AAM).
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Figure 5. The change of 60° glossiness with MMA and AAM
monomer content(D type—MMA, F type—AAM).

Table 4. The Changes of Optical Density with Polymer Additives

Optical density

Printing paper

Y C B M
Z 0.79 1.16 1.45 1.42
C 0.81 1.18 1.35 1.38
D 0.81 1.14 1.37 1.32
E — — — —
F 0.80 1.22 1.64 1.53
G 0.82 1.17 1.61 1.46

Y : yellow. C : cyan. M : magenta. B : black.
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Figure 6. The change of absorption length with various poly—
mer additives.

Table 5. The Change of Ink Spread Area with Various Polymer
Additives

Initial Final Time from Increased Increased
Type area area IA to FA area area per time

(mm?)  (mm® (sec) (mm?) (mm?/sec)

Z 3.30 5.35 14 2.05 0.146

C 3.27 5.72 18.0 2.45 0.136

D 3.54 6.02 16.0 2.48 0.155

E — — — — —

F 3.14 4.52 6.0 1.38 0.23

G 3.39 5.14 7.0 1.75 0.25
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Figure 7. The degree of cracks after drying with the contents
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7.5%).

2.5% AH&E A o] WAl o 5% o el At
o] A71A ket 0] dofubA] 2 A F7H C, D, T,
G type 57 ©]9} 2 AgE HEhASIth webr] Atk H7H
= A9 S AAlsl = B vk akkE

L. Wi Ae 8] Slsle] Aol s os &
AlEE AET T AdRollA 2413 st EEE ol U
A5te] ofdAe] BiAR S-S fto WAkt o] A3} At
THIZE 017 o2 AlRE 3R] BE AR F2 UiE
RO wpeb A7k uiAl A7l tedell 99 54 &
& Zow Aok

u
0

0!
ot ol
ok K3

§

AEAR A

& A£SUT 01F ol TYNE ALH F AsAe] £
Azsio] Yo, A, FY, FEE Y 5 241300

I} o] A3} o] deE ASdth

1) Fol2Ade] 7t Hole 3y of=dAato] Be] 347k
735 AR R AR gl wekar o] A5 Aol "olA ¢

o
37 o] wyskc
JetRe] FAE IR AL ASE S Fess
9, 394, YerEel 2e A £
° BHE ekl Zaki

3) ok ol|=r} el WA WIS AR A4S B
= ASEGAN YT, F44, WA o) QAEge By
3et,

1) vlEtEA o8 ohi)=g Fol-4l el AFg
A WAE AR AEA NS RE BAo] A7S SgiHow
AR ARe) F7H AR e eI,

5) A WML AR A8 A8 ke HEAe] 1
3l sEvie] Zeo] AASPA ZolEgick weby 1A A= Q)
844 o] TYA| 2L PASH= w37} Qleka Bekech

oL

—_



vlelt) - wE2} A lAe) W

Ool:o

RS ES DO E ESDED

opgel 712AQ) APANE vhgow G5
71 YAAZ,

12

of ke 2A0] gk 23 St wln EAow F o AE 9)
= A77} Bestoln B,
ZAl] 2 e EEl SHlE] oF 1 slelel
S szl s AgEggI
a2

1. G. E. Kowalczyk and R. M. Trksak, Zapp/ /., 81, 181 (1998).

2. R. Y. Ryu, A study of additives and their influences on the
water retention and rheology of paper coatings, Ph.D.
thesis, North Carolina State University, Raleigh (1988).

3. C. L. McCormick and J. Bock, Encyclopedia of Polymer
Science and Engineering, 2nd., John Wiley and Sons, Inc.
N.Y., 1989.

4

10.

11
12

o]

[¢] J

)

555

5
SR

it

ke

. R. G. Gilbert, Emuision Polymerization, Academic Press,
New York, 1995.

. A. Peter Lovell, S. Mohamed, and El—Aadder, Emulsion
polymerization and emulsion polymers, John Wiley and
Sons, Chichester, New York, 1997.

. R. Takahashi and A. Terauchi, Polymer, 42, 5151 (2001).

. H. R. Allcock and F. W. Lampe, Contemporary FPolymer
Chemistry, 2nd., Prentice Hall, Inc., Englewood Cliffs, N.J.,
1992.

. R. G. Gilbert, Emulsion Polymerization, Academic Press
Ltd., London, 1995.

. W. Lau, Macromol. Symp., 182, 283 (2003).

J. L. Johnson, Principles of non—impact printing, Palatino

Press, Lrvine, CA, p. 333 (1992).

. J. M. Hepworth, European Patent 1504044 (2005).

. J.R. Boylan, 7appi J., 80, 68 (1997).

Polymer (Korea), Vol. 30, No. 6, 2006



