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High-Density Technology for Reactive Dye Black Ink for Textile Inkjet Printers
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Abstract

In recent years, the image digitization provided by inkjet
printers has progressed rapidly in commercial printing,
including printing to packaging and plastic film, and compe-
tition has accelerated accordingly. In textile printing, image
digitization with inkjet printers debuted around 1990, but
thereafter commanded only about 3 % of the market world-
wide. Recently, however, a new wave of digital inkjet textile
printing has arisen due to users’ changing production styles,
the high performance of contemporary inkjet printers, and
the demands today of environmental concerns.

In textile applications, black is the most important color,
and textile dyeing companies select black inks that enhance
the companies’ competitiveness. This applies to inkjet inks,
where achieving blacks comparable to that found in conven-
tional printing is of great value.

Konica Minolta’s Reactive dye ink TYPE - P Black has received
high praise on the market for its superior color tone and high
print density, but the need for an even greater high-density
ink is increasing. In this report, we introduce technical issues
and improvement technologies in the development of two
types of high-density black ink, Reactive Dye Ink TYPE-P XT
Black and Reactive Dye Ink Ultra Black, together realizing the
industry’s highest black densities.

Reactive Dye Ink TYPE-P XT Black employs a solvent that is
interactive with dye to achieve high density and high stor-
ageablility in low temperature environments, with the pro-
portion of this solvent having low vapor pressure and high
hygroscopicity increased to achieve high discharge perfor-
mance and high density. Reactive Dye Ink Ultra Black contains
a vinyl sulfone dye and a pH stabilizing agent having alkaline
sustained releasability, and these achieve high density and
high pH stability in high temperature environments.
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Fig. 1 Konica Minolta inkjet textile printer products.
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Table 1 Dye and fabric compatibility.

Cotton  Silk Polyester Dyeing

Linen Nylon Acetate mode

Rayon  Wool
Reactive dye @ O Covalent bond
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Hydrogen bond
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<MCT dye features> - Variety of colors - Stable at neutral pH
- Easily controlled - Low reactivity
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Fig. 2 Features and reactive group structures of MCT dye (1) and VS dyes
(2) and (3).
These dyes are commonly used in inkjet printers.

- Stable at acidic pH
- High reactivity
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Fig. 3 Interaction mechanism of dissolution solvent.
In Reactive Dye Ink TYPE-P XT Black, the solvent interactive with
the dye is used to prevent deposition of the dye in low temperature

environments, thereby achieving high density and high storage-
ablility at low temperatures.
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Fig. 4 Jetting performance before and after improvement.
Shown is the ink dot speed retention rate with respect to intermit-
tent discharge interruption. The appropriate design of solvent for
ink remarkably improves the ink dot speed retention rate. This
improvement reduces image defects during printing, thereby
enabling high image quality printing on a single-pass printer.
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Fig.5 pH stabilization.
In Reactive Dye Ink Ultra Black, a vinyl sulfone dye and a pH sta-
bilizing agent having alkaline sustained releasability are used to
heighten the stability of ink quality. The pH stabilizing agent appro-
priately releases alkaline in the ink to neutralize the sulfate ions
released from the VS dye, so that the neutral pH of the ink is main-
tained even at higher temperatures.
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Fig. 6 Heightened black density.

On cotton fabric, TYPE-P XT Black and Ultra Black increased density
by 12% and 15 %, respectively, over Konica Minolta’s TYPE-P Black.
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