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57 ABSTRACT 
An aqueous ink is disclosed, which comprises a first 
magenta dye having the formula (), a second magenta 
dye having the formula (II), a water-soluble organic 
solvent having a boiling point of 100 C. or higher, 
water and a preservative and anti-mold agent: 

(11) E 

(45) Reissued Date of Patent: 
Re. 33,155 
Jan. 30, 1990 

Patent Number: 
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wherein K.and R2 each represent 

(R') (R) (R) (R) 

(in which R, R6, Rand Reach represent a lower alkyl 
group, an amino group, a sulfonic acid group in the 
form of an alkali metal salt, or a carboxyl group in the 
form of an alkali metal salt); Rand Reach represent a 
lower alkyl group, an amino group, a sulfonic acid 
group in the form of an alkali metal salt, or a carboxyl 
group in the form of an alkali metal salt; and k, l, m and 
in each represent an integer of 0, 1 or 2. 

6 Claims, No Drawings 

  



Re. 
1. 

AQUEOUSINK FOR INKJET PRINTING 

Matter enclosed in heavy brackets appears in the 
original patent but for as no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

The present invention relates to an aqueous ink for 
inkjet printing by use of a dot printer and for use with 
ball point pens and fountain pens. 

Conventionally, there is known an aqueous ink for 
inkjet printing in which a halogenated xanthene-type 
dye having the following formula () is employed: 

r Er B 

NO O I). O O a 

Br C Br Br C 

C COON C 

C C C 

C 

Although the above dye has an excellent color tone 
and high solubility in water and polyhydric alcohols, it 
has the shortcoming that it fades significantly when 
exposed to light. 
There is also known an aqueous ink for inkjet print 

ing in which another xanthene-type dye having the 
following formula (II) is employed: 
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wherein R and R2 each represent 
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6k (R)m (R) (R (R)m 

C 
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(in which R, R6, R7 and Reach represent a lower alkyl 
group, an amino group, a sulfonic acid group in the 
form of an alkali metal salt, or a carboxyl group in the 
form of an alkali metal salt); Rand Reach represent a 

5 lower alkyl group, an amino group, a sulfonic acid 
group in the form of an alkali metal salt, or a carboxyl 
group in the form of an alkali metal salt; and k, l, n and 
in each represent an integer of 0, 1 or 2. 
The above dye having the formula (II) does not fade 

when exposed to light since it has high light resistance, 
but the color tone is slightly inferior to the first men 
tioned dye and the solubility in water and polyhydric 
alcohols is not as high as the first mentioned magenta 
dye. 

Generally, it is preferable that magenta dyes have 

O 

15 

Br 

a 

Br 

C 

40 

45 high special absorption peaks in a wavelength range of 
500 nm to 600 nm. However, most magenta dyes have 
also spectral absorption in the base of the absorption 
curves, for instance in the ranges of from 400 nm to 500 
nn and from 600 nm to 700 nm and because of such 
spectral absorption, the color tone of such magenta dyes 
is not good. A magenta dye having a sharp peak in the 
first mentioned wavelength range, however, is some 
how vulnerable to light and fades easily when exposed 
to light. Therefore it is not suitable for use as a dye of an 
inkjet printing ink. 

SUMMARY OF THE INVENTON 

It is therefore an object of the present invention to 
provide an aqueous magenta ink for inkjet printing 
which is particularly improved with respect to the color 
tone and light resistance as compared with conventional 
aqueous magenta inks. 
According to the present invention, the above object 

is attained by an aqueous ink comprising a mixture of 
the previously discussed magenta dyes having the fol 
lowing formulas, a water-soluble organic solvent hav 
ing a boiling point of 100 C. or higher, water and a 
preservative and anti-mold agent: 

50 
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wherein R and R2 each represent they are mixed. As a result, this mixture is suitable as a 
35 magenta dye composition for inkjet printing. 

It is preferable that the mixing ratio of the dye of the 
formula (I) to the dye of the formula (II) in terms of part 

o by weight be (1:3) to (3:1) and the total amount of the 
(R) (R)n two dyes in the aqueous ink according to the present 

40 invention be in the range of 2.0 wt.% to 5.0 wt.% of 
(R)m (R)k (R)m 

(in which R,R,R7 and Reach represent a lower alkyl 
group, an amino group, a sulfonic acid group in the 
form of an alkali metal salt, or a carboxyl group in the 
form of an alkali metal salt); Rand Reach represent a 
lower alkyl group, an amino group, a sulfonic acid 
group in the form of an alkali metal salt, or a carboxyl 
group in the form of an alkali metal salt, and k, l, m and 
n each represent an integer of 0, 1 or 2. 

DETALED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

As mentioned previously, the dye having the formula 
(I) has high solubility in water and polyhydric alcohols 
and is excellent in color tone, but has poor light resis 
tance. The dye having the formula (II) has excellent 
light resistance, but the solubility in water and polyhyd 
ric alcohols is not high and the color tone is slightly 
inferior. 
Since the affinity between the dye of the formula (I) 

and the dye of the formula () is high and the dye of the 
formula (I) is very soluble in water and polyhydric 
alcohols, a mixture of the dye of the formula (I) and the 
dye of the formula (II) is highly soluble in water and 
polyhydric alcohols and significantly resistant to light, 
possibly because the dye of the formula (II) having high 
light resistance protects the dye of the formula () when 

45 
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the entier weight of the aqueous ink. 
As the water-soluble organic solvent having a boiling 

point of 100 C. or higher, ethylene glycol, diethylene 
glycol, triethylene glycol, tetraethylene glycol, poly 
ethylene glycols (having a molecular weight of about 
200, about 300 and about 400) and glycerol and mixtures 
thereof can be employed. When the boiling point of 
such organic solvents is below 100 C, the solvents 
readily evaporate from the ink composition, so that the 
nozzles are plugged with the solid components of the 
ink during a non-use period. 
As the preservative and anti-mold agents, for exam 

ple, 2,2-dimethyl-6-acetoxy-dioxane-1,3-dehy 
drosodium acetate, p-hydroxybenzoic acid butyl ester, 
potassium sorbate, 2-pyridine thiol-1-oxidesodium salt, 
anionic surface active agents, Deltop 33 (commercially 
available from Takeda Chemical Industries Ltd.), and 
Bioside 880 (commercially avaialbe from Taisho Co., 
Ltd.) can be employed. 

Further it is preferable that the pH of the aqueous ink 
according to the present invention be in the range of 
about 9.7 to about 10. If the pH is less than 9.7, the ink 
absorbs a CO2 gas contained in the air, so that the pH of 
the ink is decreased and the metallic portions (for in 
stance, made of Ni) of the nozzles are corroded with 
time. 

Specific examples of the dye of the formula (II) for 
use in the present invention are as follows: 
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-continued 

CH CH3 (II)-7 
-- 

NH C O NH 
CH3 ca CH 

SONa SO3 SONa 

CH3 CH3 (II)-8 
-- 

(OOC NH ca 
SOs SONa 

SONa 

CH CH3 (II)-9 

NH O NH* 

ca 
SONa SO3 SO3Na SONa 

SONa 

By referring to the following examples, the present 
invention will now be explained in detail. -continued 

EXAMPLE 1. 40 Parts by Weight 
A mixture of the following components was pre- Magenta dye (ID-3 1.5 

pared: Glycerol 20 
Diethylene glycol 2S 
Preservative and anti-mold agent 0.5 
(Deltop 33 commercially available from arts by Welsh - 45 faloacimical industries, Ltd. 

Magenta dye () 2.5 lon-exchanged water 60 
Magenta dye (II)-l O 
Glycerol O 
Piethylene glycol 10 To the above mixture, a small amount of sodium 
Preservative and anti-mold agent 0.5 hydroxide was added so that the pH of the mixture was (Deltop 33 commercially available from SO 
Takoda Chemical Industries, Ltd. 
lon-exchanged water 7s 

To the above mixture, a small amount of sodium 
carbonate was added so that the pH of the mixture was 
adjusted to be 10. The mixture was heated to 70' C., 
stirred at the same temperature for 4 hours and then 
filtered through a membrane filter with a 0.22 m mesh, 
whereby an aqueous ink No. 1 according to the present 
invention was prepared. 

EXAMPLE 2. 

A mixture of the following components was pre 
pared: 

Parts by Weight 
2S Magenta dye () 

55 

adjusted to be 9.7. The mixture was heated to 70 C., 
stirred at the same temperature for 4 hours and then 
filtered through a membrane filter with a 0.22 um mesh, 
whereby an aqueous ink No. 2 according to the present 
invention was prepared. 

EXAMPLE 3 

A mixture of the following components was pre 
pared: 

Parts by Weight 
Magenta dye () 15 
Magenta dye (II)-4 10 
Magenta dye (II)-6 2.0 
Glycerol 25 
Diethylene glycol 2O 
Preservative and anti-nold agent 0.5 
(Deitop 33 commercially available from 
Takoda Chemical Industries, Ltd. 
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-continued 
Parts by Weight 

lon-exchanged water 50 
s 

To the above mentioned, a small amount of sodium 
hydroxide was added so that the pH of the mixture was 
adjusted to be 9.8. The mixture was heated to 70' C., 
stirred at the same temperature for 4 hours and then 
filtered through a membrane filter with a 0.22 um mesh, 10 
whereby an aqueous ink No. 3 according to the present 
invention was prepared. cl Comparative Example 1 
A mixture of the following components was pre 

pared: 
S 

Parts by Weight 
Magenta dye (I) 3.5 
Glycerol 10 
Diethylene glycol 10 
Preservative and anti-mold agent OS 20 
(Deltop 33 commercially available from 
Takoda Chemical Industries, Ltd. 
on-exchanged water 75 

To the above mixture, a small amount of sodium 25 
carbonate was added so that the pH of the mixture weas 
adjusted to be 10. The mixture was heated to 70' C., 
stirred at the same temperature for 4 hours and then 
filtered through a membrane filter with a 0.22 um mesh, 
whereby a comparative aqueous ink No. 1 was pre- 30 
pared. 

Comparative Example 2 
A mixture of the following components was pre 

pared: 35 

Parts by Weight 
Magenta Dye (I)-1 3.5 
Glycerol 10 40 
Diethylene glycol 10 
Preservative and anti-mold agent OS 
(Deltop 33 commercially available from 
Takoda Chemical Industries, Ltd. 
Ion-exchanged water 75 

45 
To the above mixture, a small amount of sodium 

carbonate was added so that the pH of the mixture was 
adjusted to be 10. The mixture was heated to 70' C., 
stirred at the same temperature for 4 hours and then 
filtered through a membrane filter which a 0.22 um 50 
mesh, whereby a comparative aqueous ink No. 2 was 
prepared. 
The thus prepared aqueous inks No. 1 through No. 3 

according to the present invention and the comparative 
aqueous inks No. 1 and No. 1 and No. 2 were subjected 55 
to the following tests: 

Test 1 
100 g of each aqueous ink was filtered through a 0.5 

um mesh membrane filter under a pressure of 2 atm and 
the time t required to filter the ink through the mem- 60 
brane filter was measured. Each ink, without being 
filtered, was preserved for 2 months at a cooling and 
heating cycle of -10' C. for 12 hours and 40' C. for 12 
hours. After this preservation test, the ink was filtered 
through the same membrane filter in the same manner as 65 
mentioned above and the time time t2 required to filter 
the ink was measured and the increased percentage of 
the time required for filtering the ink after the preserva 

10 
tion test to the time required for filtering before the 
preservation test, that is, 

(t-t)/tx 100% 

was calaculated. 
Test 2 
The same aqueous ink was charged in 10 inkjet heads 

each having one nozzle having a diameter of 40 pm, and 
was caused to issue from the inkjet heads with a pres 
sure of 3.5 kg/cm and with vibrations at a frequency of 
100 KHz to a sheet of plain paper which was placed at 
a distance of 30 mm from the nozzles, whereby the first 
ink-impinging position was determined. The ink was 
allowed to stand at 40 C., 30% RH for 2 months with 
out being used for subjecting the ink to a non-use test. 
After this non-use test, the ink was again caused to issue 
from the 10 inkjet heads to the plain paper under the 
same conditions as mentioned above, so that the second 
ejected position was determined. Thus the deviation of 
the second ink-impinging position from the first ink 
impinging position was obtained. 
Test 3 
The density d of an image printed on the plain paper 

in the above Test 2 was first measured and the image 
was exposed to light by a carbon arc lamp at 40 C., 
80% RH for 5 hours, so that the image density d2 of the 
image exposed to the light was measured. The percent 
age of the decrease in the image density after the expo 
sure, that is, 

(d1-D-2)/dx100% 

was obtained. 
The results of the above tests are summarized in the 

following table: 
-- TABLE 

Aqueous Test 1 Test 2 Test 3 
nk (%) (um) (%) 
No. 1 4. 40 8 
No. 2 7 25 6 
No. 3 s 18 7 
Comp. Ink 2 23 35 
No. 1 
Comp, ink 26 45 5 
No. 2 

In Test 1, it is preferable that the percentage of the 
increase in the filtering time be not more than 10%. 

In Test 2, it is preferable that the derivation be not 
more than 100 m. 

In Test 3, it is preferable that the fading ratio be not 
more than 10%. 
The results in the above table indicate that the aque 

ous inks according to the present invention are far bet 
ter in the preservability, ejection stability and light resis 
tance than the comparative aqueous inks in which not a 
combination of the magenta dye of the formula (I) and 
the magenta dye of the formula (II), but either the ma 
genta dye of the formula (I) or the magenta dye of the 
formula (II) was employed. 
What is claimed is: 
1. In an aqueous ink comprising a water-soluble or 

ganic solvent having a boiling point of 100' C., or 
higher, water and a preservative and an anti-mold 
agent, the improvement comprising a first magenta dye 
having the formula (D and a second magenta dye hav 
ing the formula (II): 
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(II) 
15 

20 
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(R) (R) (R) (R) 

(in which R,R,R, and Reach represent a lower alkyl 
group, an amino group, a sulfonic acid group in the 
form of an alkali metal salt or a carboxyl group in the 
form of an alkali metal salt); R3 and Reach represent a 
lower alkyl group, an amino group, a sulfonic acid 
group in the form of an alkali metal salt, or a carboxyl 
group in the form of an alkali metal salt; and k, l, m and 
in each represent an integer of 0, 1 or 2. 

2. An aqueous ink as claimed in claim 1, wherein the 
mixing ratio of said first magenta dye to the second 
magenta dye is in the range of (1:3) to (3:1). 

3. An aqueous ink as claimed in claim 1, wherein the 
total amount of said first magenta dye and said second 
magenta dye is in the range of 2.0 wt.% to 5.0 wt.% of 
the entire weight of said aqueous ink. 

4. An aqueous ink as claimed in claim 1, wherein said 
second magenta dye is selected from the group consist 
ing of 

CH3 CH 

OOCOCO (OIO NaO3S CH3 C CH3 SO3Na 

CH3 CH 

-- NH O NH 

2 SO3Li CH3 C CH3 SOLi 

SO3 

CH3 

NH O a NH 

ca 
SO 
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SONa 
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SO Li 

CHs 
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CH3 CH3 

Orr a ca 
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5. An aqueous ink as claimed in claim 1, wherein said preservative and anti-mold agent is selected from the 
water-soluble organic solvent is selected from the group group consisting of 2,2-dimethyl-6-acetoxy-dioxane-1,3- 
consisting of ethylene glycol, diethylene glycol, trieth- dehydrosodium acetate, p-hydroxybenzoic acid butyl 
ylene glycol, tetraethylene glycol, polyethylene glycols ester, potassium sorbate, 2-pyridine thiol-1-oxidesodium 
and glycerol and mixtures thereof. salt and anionic surface active agents. 

6. An aqueous ink as claimed in claim 1, wherein said 20 

25 

35 

45 

55 

65 



UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. : RE 33,155 Page l of 2 
OATED January 30, 1990 
INVENTOR(S) : Eiichi Akutsu et all 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
Corrected as shown below: 

Column 1 line 55, Formula II should read: 

Rl-N O O" a 
C 

(R) in 
Column 2, line 45, "special" should read -- spectral . 
Column 4, line 41, "entier" should read -- entire; 

line 56, "commercially" should read -- commercially 
line 58, "availalbe" should read -- available . 

Column 7 line 51, "Takoda" should read --Takeda -- . 
Column 8, line 45, "Takoda" should read --Takeda -- ; 

line 68, "Takoda" should read --Takeda . 
Column 9, line 12, "Comparative Example 1" should be on 

a separate line; 
Column 9 line 22, "Takoda" should read --Takeda i 

line 43, "Takoda" should read --Takeda - ; 
line 50, "which" should read --with--; 
line 55, delete second appearing "No. 1": 
line 66, delete second appearing "time" 
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DATED January 30, 1990 
INVENTOR (S) : Eiichi Akutsu et all 

it is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

column 10, line 32, "D2" should read --d2--. 

Signed and Sealed this 
Thirtieth Day of July, 1991 

Aftest. 

Attesting Officer 

  

  

  

  

    

  


