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Development of Water-based Resin Inks for Inkjet Printing
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ABSTRACT

A novel water-based resin ink has been developed that is capable of forming images with ink-jet
printers on non- permeable substrate such as plastic substrate. This water-based resin ink provides image
quality and discharge reliability comparable with those of solvent inks that are applicable to non-
permeable substrate that have been widely used in the field of sign graphics. This water-based resin ink
also safely provides images with high quality on permeable substrate that are used for wallpaper, etc.
We discovered to improve image quality with water-based resin inks, it was important to prevent
aggregation of particles in the ink drying process, which is strongly related to the SP value (Solubility
Parameter) of the solvents. We also discovered that water-based resin inks formed a skin layer by drying

of the ink in ink-discharge nozzle at the air-ink interface, which caused to decrease discharge reliability.
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Table 1 Typical component of the inks for the sign-
graphics.

Water-based resin ink Solvent ink

Color material Pigment Pigment

Binder Water-based emulsion Soluble resin

Water and Water-soluble

Solvent .
organic solvent

Organic solvent

THROKMEL YA 2 (Product A) & IRAIRA
>~ 7 (Product B) 22 HAER U724 7 @K DOTEM
WaBET DL, KLY A 7 OBy E
< (Fig. 1), BBIRE—IZH08B L TN RWNI &K
PV oA 7 DHRPMENER E B Z 5T D.

Fig. 1 Cross sectional TEM images of black ink layer on
PVC film. Left: Water-based resin ink (Product A),
Right: Solvent ink (Product B).
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Table 2 Ink formulations.

Binder Solvent
Ink 1 Resin A Solvent A
Ink 2 Resin A Solvent B
Ink 3 Resin B Solvent B
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Fig. 2 Gloss at 60 degrees of the test formulations.
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Fig. 3 Relation between the solubility parameter and
gloss at 60 degrees.
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Fig. 4 Coarse particle behavior induced by water
evaporation of ink.
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Fig. 5
PVC film. (Ricoh Water-based resin ink).

Table 3 Ink formulations.

Component Ink 1-4 | Ink 5-8
Low boiling
point 30 wt.% -
<190C
Medium
High SP value Solvent boiling point - 30 wt.%
<260C
ﬁﬁﬂmmmg 0-10 | 0-10
0, 0,
<300°C wt.% wt.%
. Medium
I;(E)I:/Veif value penetrating boiling point 13wt% | 13 wt.%
<260C
Solid | Pigment Resin About 10 wt.%
Surfactant
Water Residual quantity
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Fig. 6 Gloss at 60 degrees behavior induced by high

boiling solvent ratio of inks.

Cross sectional TEM images of black ink layer on
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Fig. 7 Gamut Volume of several ink sets.
Ricoh resin ink (6 colors): CMYK, Orange and
Green.
Product A resin inks (6 colors): CMYK, Light
Cyan and Light Magenta.
All ink sets were printed with each ink-jet printer.
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Fig. 8 Observation of ink surface.
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Table 4 Peelability of skin layers and the ratio of
clogged nozzles after decap test.

Ricoh resin ink Product C Resin ink
Peelability Not Peelable Peelable
Average of 0.4% 11.9%
clogged nozzeles

Be, 7 AVNDA 7 HRE TDAF V@O
WEHHEEE AT SE5. AXUBOEKITA
7 HIZE ENDEAI ORI, BRRCEIE R I K
EFEL, AFUERRE S XD ITRGEH L.
ZDORERUER DKL P oA 7 RUEHIZA 71T
ODNTHELDA IV xy VAT Lk HWTE#ER
Lok, A7 AMHEEMEOE WA 7 3156
7= (Fig. 9).

- =
m°\°15
unw
&%
T &

[T -
2210
- O
w— @

©c T

o
g8
2"5 5
q"VI

1)

s <

g §
< c 0

4] " (%] %]
S E S £ - £ G £
= g .=
Sc [ 38 BE
=g 83 BE 2%
= ﬂ.s-) o 2 a -
a o
an

Fig. 9 Average rate of clogged nozzles after decap test.
Ricoh resin inks: 30 minutes decap time, the print-
heads are located near 70°C heater.

Product A: 20 minutes decap time, at room
temperature.

Product B: 30 minutes decap time, the print heads
are located near 50°C heater.

Product C: 30 minutes decap time, the print heads
are located near 70°C heater.
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Table 5 Image density of Ricoh black resin ink on
various substrates.

Substrate Image density (Black)
Non-permeable PVC 24
substrate PET 23
Synthetic paper 1.9
Permeable
substrate Coated paper 1.7
Plain paper 1.4
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Fig. 10 Relation between resin content of ink and Image
density of Black ink.
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