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ABSTRACT

Experimental work was carried out in order to produce a novel grade of ink-jet paper
that has both high print-out quality and price competitiveness. Usually, silica and PVOH
has been used for ink-jet paper to design the coating layer that has a hydrophilic and
micro—porous structure. However, poor rheological characteristics and low productivity
of the silica-PVOH system make the price of the ink-jet paper high. The main focus
of this study was replacing the conventional silica (coating pigment) PVOH (binder)
coating system with the new PCC (coating pigment) cationic starch (binder) coating
system, and optimizing thecoating technology associated with PPC-cationic starch
system.

In this study, ink—jet print quality of PCC-coated papers was compared with that of sili-
ca-coated paper. Two types of PCC were used: conventional type and colloid type. It
turned out that PCC C, a conventional coating pigment, has not given a desirable result:
it showed high dot reproduction, but it gave low optical density. In spite of low dot re—
production, the qualities of PCC A were comparable or superior to those of silica in optical
density, color reproduction, and the uniformity of printing surface.

It was also shown that the problems that are happened when the dosage level of cationic
starch was too low were varied with ink-type used in each printer. However, in the
case of low binder level, the produced image was widely spread resulting fromtoo low
optical density of images, or from the lack of bonding ability to set ink into coating surface.
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Table 1. The properties of pigments for ink-jet coating

Type of pigments Product Designation Mean size(um) BET(mZ/g)
Precipitated silica HP 34M Silica A 2.27 182
Tixosil 34K Silica B 3.40 173
Precipitated Colloid—-3000 PCC A 0.12 20
Calcium Carbonate Colloid-5000 PCC B 0.08 28
Brilliant-15 PCC C 0.30 11
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Table 2. Coating color formulation for ink-jet coating

Components Ingredients Parts on Pigment 100
Pigment Precipitated Silicas or PCC 100
. Polyvinylalcohol (PVA-117)
Binder Cationic Starch (Supercat #3000) 20
.. Dispersant 0.2
Additives NaOH (10%) 0.15
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Fig. 1. Brookfield(DV-II+) viscosity of coating colors
according to the type of pigments and
solids contents of coating colors(A :
Silica-PVOH formulation, TSC* : 16.0 %,
B : PCC- Cationic starch, TSC : 40.0 %,
C : PCC- Cationic starch, TSC : 50.0 %,
TSC* : Total Solids Content).
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Fig. 2. Comparison of opacity and roughness of

coated papers according to the type of
pigments(PPS : Parker Print Surf, 1.0
MPa).
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Photo 1. Shape and shape factor of printed dots on coated papers using the Epson printer. (A) :

Silica A, 0.86*, (B) :

0.81. * : Shape factor.
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Fig. 3. Optical density of printed letter "T" on

coated papers using HP and Epson
printers(HP : Hewlett Packard deskjet
970cxi, Epson : Epson stylus C43UX).
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Fig. 4. Area and perimeter of printed letter "T"

on coated papers using the HP
printer(width of letter "T" : about 26
mm
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Photo 2. Comparison of print unevenness of
printed area on coated papers with
silica and PCC. (A) : Silica A, (B) :
PCC A
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Table 3. Optical density with each color(cyan, magenta, yellow) on coated papers

Printer Color Silica A Silica B PCC A PCC B PCC C
Cyan 1.37 1.34 1.41 1.08 1.32
HP Magenta 1.26 1.28 1.23 1.15 1.02
Yellow " 0.85 0.89 1.05 0.85 0.97
Cyan 1.32 1.31 1.28 1.19 1.12
Epson Magenta 1.12 1.15 1.10 1.11 0.82
Yellow 1.12 1.13 0.99 0.93 0.84
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Fig. 5. Color gamut of coated paper with CIE
a*, b* according to the type of pigments.
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Photo 3. Printed word "Paper"of coated papers
according to the type of pigments
using the HP printer. (A) : Silica
A, (B) : Silica B, (C) : PCC A, (D)
: PCC B, (E) : PCC C.
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Photo 4. Printed word "a" and small letter "Paper” of coated papers according to dosage level of

cationic starch using the HP printer.
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Photo 5. Printed word "a" and small letter "Kang" of coated papers according to dosage level of

cationic starch using the Epson printer.

(A)-(D) : 10-40 parts of binder on pigment 100.
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