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The Rheological Behavior and Dispersion Properties of Millbase for
LCD Colortilters
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Abstract

LCD color filters have been manufactured in a process called photolithography to date, but various

printing methods have been studied currently in response to the trend of low-end LCD panels. Direct

Printing Process is a suitable fabrication technique to develope pigment components whose dimensions

are in nano. The success of this process depends on the systematic preparation of pigment millbase.

Conventional millbase dispersions are constituted of the organic pigments, monomer, dispersant and

solvents. An experimental study on the rheology of millbase dispersions is presented. Subsequently,

this thesis attempts to find out the dispersive characteristics as well as the selection of pigments,

monomers and dispersants in the part of millbase among the stages of manufacturing LCD color filters

using the direct printing methods. The dispersive characteristics were shown through analytic devices

such as PSA, Rheometer, etc.

Key Words :

.M &

Feol(LCD) AFS FAH A
Coll ALgHE HY AR oo
e ) g S EAE
g AR PCal
AAXE BEA Aol A=
Zeo|(LCD)e A sl goiH BB}
ofth, MBI FA WHL s, 1
L el e dE dduAeR S8
93 9l LCDE ZBHUHE 27 ¢
FoEhelo] BREAR, SE9 Fst @7
A 27EAe] B H3, dAE
o] %3 gITH1-3].

o rlo » "
=
-Hﬂ 1=

{4 o

g O

¥

ol ol o

=

= = O i=]
54 §& »=EX

o
)
&,
2
5t J

o o
b X

>
ﬁO%OMLU{H
I

oS o oo @ 2 > rfe xl rlo
r

4ot o 2 o o oo
~N

e ox
oo Ao
_(?L
rir
ofk
=
~
Sl
a4
i

>
=

Bl
B
=
T
El
IS

01 o
Ol gor
r

o
=)

[

e
-|>0
>
i
-

> 00

BAL 2
re

b
i
fob

ponding Author :
1 2007. 3. 5
1 2007. 4. 18
1 2007. 4. 24

dyna7303@ naver.com

poll it
4+ o
> >

Ragva

Moz e §

0z
_'>_._ 4
HU

450

Direct printing, Milloase, Pigment, Dispersion, Rheology

Age e AzPAE 4%, ABEAY, A
29, 4, ArbEsel 9, 4% 24l g
AW, TFT-LCDS 2Pe s Azde 72 ¢

B AEEHAR T TH45]L

L zEFLATHEYSE Red, Green,
ANe-E FAstE WwHer e YHET
E4o] Fottte AH S

@wol TEFT-LCD2 Acost

st B FgE 7AE dHE JhX A o
mebx, TFT-LCDY AAEE 913 <dfee

ol ke ® o
ALgE we) g3 24 EI B s

Nes

NALA HAID, YA Az AZRHe|Fa & F
Qe Aulojxe Eib 9 B4 EAo] FAATE
Fositta & £ 9 A6)

B =RdAE A9 £4 glo] Aue HE=
of sgd EAo] +5% AUUHE & F 3
+ Direct Printing WolA e A=ZH Az o

A

ARl Bujelx FANAM L] kmEAg s dHjol
o HErA 548 AFHRYT7-9]



E 1. LCDE ZgdHe frUdR.
Table 1. The organic pigments for LCD color filter.

Pigment| Item PPDY|sSA?| PH Supplier
Red Redl177 | 50 60 | 7.5 | Japan Djit
Red254 | 80 80 |75 Japan Ciit

Green | Green36 | 50 58 | 6.5 | Japan Ditt
Blue |Blue 156| 30 110 | 6.5 | Japan Diit

v PPD(primary particle diameter) : nm
2 SSA(specific surface area) : m'/g

2. Zuojx AxdgAMY Rxew 9 H7LA,
Table 2. The monomer and additive in the
millbase.
Ttem Character Supplier
tetrafunctional
EB140 |acrylated resin,|Korea Siit
1,000mPa.s
trifunctional
Monomer | TMPTA | monomer, |Korea Sit
115mPa.s
pantafunctional
DPHA monomer, |Korea Siit
16,000mPa.s
B-2000 acrylic block Germany
copolymer
D-650 polyester Germany
Dispersant coi(l)é?}?er
B-161 Germany
copolymer
E-azs0 | ACTVHC block | erand
copolymer
Solvent | PGMEA, ECA, 1-decanol, Terpineol
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Fig. 1. Schematic millbase process diagram.
x 3. duo)x BEalzA,
Table 3. The dispersion condition of millbase.
Bead
Time | 300 min ca 100 %
Amount
Machine vertical | Jar Temp. 20 C
RPM 4,000 Impeller 45 mm
Bead Size | 0.3,1 mm | Container | 1,000 m{
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E 4, o)z Az 244,
Table 4. The formulation of millbase.
1

Pigment | Monomer Dispersing Solvent
agent
Red 26.0 44.0 26.0 4.0
Green 26.0 44.0 26.0 4.0
Blue 26.0 44.0 26.0 4.0
2)
Pig. |[Mono.| DISPETSINg g 1vent| Additive
agent
Red | 28.1 | 13.3 25.4 25.3 79
Green| 270 | 12.7 24.4 28.5 7.4
Blue | 27.0 | 127 24.4 285 7.4
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Fig. 2. R, G, B pigment shape before millbase
process. (a) Red, (b) Green, (¢) blue.
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Fig. 3. R, G, B pigment shape after millbase

process. (a) Red, (b) Green, (c) blue.
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PSA photographs of millbase formulation
1. (a) Red 177+Red 254(1245 nm), (b)
Green 36(585 nm), (¢) blue 15:6(725 nm).
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Fig. 5. PSA photographs of millbase formulation
2. (a) Red 177+Red 254(125 nm), (b) Green
36(79.6 nm), (c) blue 15:6(72.8 nm).
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Table 5. The dispersity of R, G, B millbase.

A Cumu. | Cumu. | Cumu.

Y& 110 %) | 60 %) | 90 %)

D) Red | 1245 | 712 | 1379 | 2638
1) Green| 585 | 440 | 550 | 694
D) Blue | 725 | 501 | 696 | 819
) Red | 1250 | 747 | 1323 | 2342
2) Green| 796 | 620 | 674 | 731
2 Blue | 728 | 599 | 62 | 710
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Fig. 6. Time dependence of millbase dispersity.
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Fig. 7. Shear dependent viscosity of RGB millbase

for fomulation 1), 2). (Retention time :
150s, Rate range : 0.1~1,000 1/s).
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—u— 1) Red177+Red254
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Shear stress dependent of Loss modulus
for formulation 1), 2).
(Stress range : 0.1~1,000 Pa)
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Fig. 9. Frequency sweep dependent of G’ and
G” for formulation 1).
(Frequency range : 0.1~100 rad/s).
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