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[57] ABSTRACT

A recording liquid containing a dye, glycerine, an ali-
phatic monohydric alcohol and water. The dye is a
mixture of C.I. Food Black 2 and at least one compound
selected from compounds which are represented by the
following general formulas [I] and [II]:

OH m
NH,
MO;S SO:M
(11
OH NHR:
- Qrom-Qim i
MOsS
(SOBM)rx

where Q1 is a pheny! group or a naphthyl group which
are substituted by a lower alkyl carbonylamino group
and a lower alkoxy group or a naphthyl group substi-
tuted by a SO:M group, Q2 is a naphthy! group substi-
tuted by a SO3M group or a phenyl group substituted
by a lower alkoxy group, Q3 is a phenyl] group, a naph-
thyl group, or a phenyl group or a naphthyl group
which are substituted by a SO3:M group, Ry and R; are
each a lower alkyl group. a lower alkoxy group or a
lower alkyl carbonylamino group, R is a hydrogen or a
phenyl group substituted by a SO3:M group, nisOor 1,
and M is an alkaline metal or an ammonium cation.

17 Claims, No Drawings
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RECORDING LIQUID AND INK JET RECORDING
METHOD EMPLOYING THE SAME

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a novel recording
liquid which provides high density images having excel-
lent waterfastness and high quality for recording on
sheets of paper normally used in offices or schools. The
present invention also relates to an ink jet recording
method of the type in which such a recording liquid is
ejected for recording by the action of thermal energy.

2. Description of the Related Art

Various types of compositions have been proposed as
inks for use in recording images on a material, such as a
sheet of paper. Such inks may be used in conjunction
with writing implements, stamps, recorders or ink jet
recording devices. Typical inks are composed of vari-
ous types of dyes and water or other organic solvents in
which the dyes are dissolved or dispersed.

Various types of ink jet recording methods are
known. Typical examples include: an ink jet recording
method in which a portion of the charged droplets
which are generated in sequence are used for recording;
an ink jet recording method in which a signal is supplied
to a recording head incorporating a piezoelectric ele-
ment so that a droplet of a recording liquid can be gen-
erated in response to the signal supplied for recording;
and an ink jet recording method in which thermal en-
ergy is applied to a recording liquid contained in a
chamber of a recording head in accordance with a re-
cording signal so as to generate a droplet. Owing to
their peculiarity, such ink jet recording methods require
a recording liquid which satisfies stricter conditions as
compared with those recording liquids used in conjunc-
tion with the writing implements, stamps or recorders.

Those conditions include:

(1) A recording liquid which allows vivid images
having a contrast to be recorded at a high density.

(2) A recording liquid which allows high-quality
images to be recorded on any type of recording medium
without irregular blurring.

(3) A recording liquid which can be fixed to a record-
ing medium quickly (e.g., can be dried quickly on a
recording medium) and firmly, and cannot therefore be
scrubbed off.

(4) A recording liquid which ensures that the printed
images exhibit excellent waterfastness and lightfastness.

(5) A recording liquid which can be ejected from a
fine orifice stably in the form of droplets without clog-
ging the orifice. ’

(6) Even when kept uncapped while the recording is
being suspended, a recording liquid is provided which
can be ejected stably immediately after recording has
been restarted. In other words, ink located near the
orifice is not readily dried, thus preventing clogging.

(7) A recording liquid which can be stored stably for
a long period of time without deterioration in the ink
performance.

(8) A recording liquid which does not corrode the
member with which it is in contact.

(9) A recording liquid which is safe, non-toxic and
not flammable.

In order to fulfill all the conditions described above,
various ink jet components have been proposed. How-
ever, none of them fulfills all the above conditions.
Recording liquids which contain a certain type of dis-

5

25

30

35

40

45

50

55

65

2

azo dye, a certain type of trisazo dye or a combination
of these dyes have been proposed in the specifications
of, for example, U.S. Pat. Nos. 4,724,001, 4,765,838 and
Japanese Patent Laid-Open No. 285275/1986. These
recording liquids exhibit excellent thermal stability and
excellent waterfastness, can be stored stably for a long
time without degradation in the quality, and are capable
of preventing clogging as compared to a recording
liquid which contains a conventionally employed dye.

U.S. Pat. No. 4,601,756 discloses an improved black
color ink which contains both C.I. Food Black 2 and
dyes having other color tones.

Although the above-described recording liquids ex-
hibit the aforementioned various characteristics, they
do not provide images having both excellent waterfast-
ness and high density.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a
recording liquid which enables vivid images to be re-
corded on various types of sheets of paper at high den-
sity and quality without generating irregular blurs,
which exhibits excellent fixing characteristics and
waterfastness. It is another object to provide a record-
ing liquid which does not cause clogging and which can
be stored stably for a long period of time without deteri-
oration in the quality. It is an additional object to pro-
vide a recording liquid which is thermally stable and
safe, as well as an ink jet recording method which em-
ploys such a recording liquid.

In order to achieve the aforementioned objects, the
present invention provides a recording liquid compris-
ing a dye and a compatible liquid carrier medium there-
for, such as glycerine, an aliphatic monohydric alcohol
and water. The dye is a mixture of C.I. Food Black 2
and at least one compound selected from compounds
which are represented by the following general formu-
las [1] and {II]:

. OH {1]
NHa2
QrN=N—QrN=N @@
MO:S SOM
{113
OH NHR;
Q;—N=N—@—N=N—@>—N=N
MO:S
Ri Ry MR (SOM),

where Q1 is a phenyl group or a naphthyl group which
are substituted by a group selected from a lower alkyl
carbonylamino group and a lower alkoxy group or a
naphthyl group substituted by a SO3M group, Q2 is a
naphthyl group substituted by a SOi:M group or a
phenyl group substituted by a lower alkoxy group, Q3 is
a phenyl group, a naphthyl group, or a phenyl group or
a naphthyl group which are substituted by a SO:M
group, R1 and R; are each a lower alkyl group, a lower
alkoxy group and a lower alkyl carbonylamino group,
Rz is hydrogen or a phenyl group substituted by a
SO:3M group, nis 0 or 1, and M is an alkaline metal or
an ammonium cation. ‘

The present invention also provides a recording lig-
uid which contains a dye, a urea compound selected
from urea or thiourea and a liquid carrier medium, in-
cluding, preferably, glycerine, an aliphatic monohydric
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alcohol and water. The dye is a mixture of C.I. Food
Black 2 and at least one compound selected from com-
pounds which are represented by the following general
formulas [I] and [I1}:

OH

QFN=N—QrV=\’:“: NH;

MO3S SO:M

OH
Ry R

5 MOsS
- (SO3M),

1

(11}
NHR;

wherein Q1, Q2, Q3, Ry, Ra. Ra. n, and M are as above.

The present invention also provides a recording lig-
uid comprising a dye, urea, and a liquid carrier medium
such as glycerine, thiodiglvcol. isopropyl alcohol, and
water. The dye is a mixture of C.I. Food Black 2 and at
least one compound selected from compounds which
are represented by the following general formulas [I]
and [II}:

OH 1
NH>
MO3S SO:M
(11
OH  Nur
Q;—-N=N—@—N=N—©—N=N
MO;S
Ri R : (SOM),

wherein Q1, Q2, Q3. Ry, Rz, Rs, n, and M are as above.

The present invention further provides an ink jet
recording method in which an recording ink is ejected
for recording from a fine orifice toward a recording
material in the form of a droplet utilizing a thermal
energy. The recording ink contains a dye and a compat-
ible hiquid carrier medium. The liquid carrier medium is
preferably glycerine, an aliphatic monohydric alcohol
and water. The dye is a mixture of C.I. Food Black 2
and at least one compound selected from compounds
which are represented by the following general formu-
las [1] and [11I}:

OH

QT—N=N~Q1-—N=NNH2

MOsS SO3;M

[

(1

OH NHR3

o,-~=N@_N=N@N=N@@r(

MO:zS
Ry R (SO:M),
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wherein Q1, Q2, Q3, Ry, Ra, Ra. n. and M are as above.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

C.I. Food Black 2 and the dyes represented by the
general formulas [I] and [I1] are water-soluble black
dyes, which are thermally stable and therefore assure a
stable ejection of an ink in a recording method accord-
ing to the present invention which utilizes thermal en-
ergy. Preferably, these dyes are used in a refined or
purified form. C.I. Food Black 2 has a low molecular
weight and exhibits a low degree of dispersion of the
light that it absorbs. In consequence, it permits vivid
images to be recorded at a high density. However, C.1.
Food Black 2 exhibits a degraded waterfastness

The dye represented by the general formula [II} is
characterized by its high molecular weight and a high
degree of dispersion of the light that it absorbs. In con-
sequence, images recorded using the ink containing this
dye lack vividness, and have a low density. However,
the dye represented by the general formula [II] has a
higher substantivity and therefore exhibits excellent
waterfastness. The dye represented by the general for-
mula [1] exhibits a performance which is between that of
C.I. Food Black 2 and that of the dye represented by the
general formula [II]. Thus, a combination of the above-
described three types of dye allows vivid images exhib-
iting waterfastness to be recorded at high density and
contrast.

With a color tone of a resultant ink taken into consid-
eration, the most desirable combination may be the use
of all of the three types of dye.

C.1. Food Black 2 employed in the present invention
includes that having the following structural formula
[111]:

OH (1]

NH3

'

S0:M

M035—©—N=N @ N=N
@ MO:S

SO:M

where M is an alkaline metal, such as Na, K or Li, or an
ammonium cation.

The lower alkyl carbonylamino group incorporated
in the structure of the dyes represented by the general
formulas [I] and [II] may be an alky] carbonylamino
group whose total number of carbon atoms ranges from
1 to 4. The lower alkoxy group may be an alkoxy group
whose total number of carbon atoms ranges from 1 to 4,
e.g., a methoxy group and an ethoxy group. The lower
alkyl group may be an alkyl group whose total number
of carbon atoms ranges from 1 to 4, e.g., a methyl group
and a ethyl] group.

M represents an alkaline metal such as Na, K, or Li,
or an ammonium cation such as NHi@,
NH(C>2H40OH)3& or NH(CH3):6.

Examples of the dye represented by the general for-
mula [I] are as follows:
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OH No. 1
NH»
N=N N=N @@
SO;Li SO;Li
SO;Li '
SO;Li
OH No. 2
NH2
H3COCHN N=N N=N:“:
SOzNa SQOzNa
SO3Na
OH No. 3
NH:
HsC-0 N=N N=N @@
SOsNa SO:Na
SO3Na
OCH; No. 4
OH
NH»
@ - N=N
SO;Li SO;Li
SO;L1
OH No. §
NH:
H}CO@N=N N=N
SO:Na SO:Na
SOzNa
Next, examples of the dye represented by the general
formula [I1] are as follows: :
OCH;3; No. 6
OH
NH
N=N N=N N=N @@
i SOsLi
LiO3S , CH; SOsLi
OCH;3; No. 7

OH
NH
’ SO3Na SOs3Na

NHCOC;Hj5 -
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-continued
OC»Hx« No. 8
OH
NH
N=N N=N N=N @@
; SOzLi
SO:Li NHCOCH: SOsLi
OCH; OCH; No.9
OH
NH;
LiO3S N=N N=N N=N @@
OCH; SO;Li SO;Li
SO3M’ OCH; No. 10

OH
NH»
N=N N=N N=N @@
SOM’
CHj; .

SOM’
(M’: NH(CaH4OH)3)

The most desirable form of a dye employed in the
present invention may be a mixture which contains C.1.
Food Black 2, a compound of formula [I] indicated by

No. 1, and a compound of formula [II} indicated by No."

6.

It was found desirable to mix C.I. Food Black 2 and
the dye represented by the general formulas [1} and/or
[I1] in a ratio (weight ratio) from 8 : 2 to 2 : 8, more
preferably, in a ratio ranging from 3:1to 1: 3. In the
case where both the dye represented by the general
formula {I} and the dye represented by the general for-
mula [II] are employed, they are preferably mixed in a
weight ratio ranging from 2: 1to 1:2.

The preferred amount of dye contained in the record-
ing liquid is from 0.1 wt % to 15 wt %, and more prefer-
ably, from wt 9 to 5 wt %. Unless otherwise indicated,
all weights are based on the total weight of the record-
ing liquid. The above-described dyes may be used to-
gether with other dyes.

Next, a dye-compatible liquid medium carrier em-
ployed in the present invention will be described in
detail below.

Conventionally used liquid media carrier include
solvents having a high boiling point, such as polyhydric
alcohols. Such solvents having a high boiling point are
capable of preventing clogging. However, they have a
low surface tension, and this allows droplets of the
resultant recording liquid to be spread irregularly over
a sheet of paper, thereby degrading the quality of an
image. Hence, when the solvents having a high boiling
point such as polyhydric alcohols are used, it is difficult
to simultaneously prevent clogging and to provide an
image having a high quality. Glycerine, which is em-
ployed in the present invention, has a high surface ten-
sion, although it has a high boiling point. This results in
an image having a high quality. Furthermore, glycerine
is highly hygroscopic, so a small amount of glycerine is
enough to prevent clogging. Glycerine may be con-
tained in the recording liquid in an amount ranging from
I wt% to 30 wt %, and preferably, ranging from 3 wt %
to 15 wt %.

In addition to glycerine, other solvents, e.g., thiodi-
glycol, may be added to the recording liquid according
to the present invention. Such solvents may be added in
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an amount which does not adversely affect the preven-
tion of clogging and production of an image having a
high density.

Thiodiglycol is effective in improving the coloring
density of a dye, and allows the resultant ink to be
ejected from an orifice smoothly after recording has
been suspended for a time.

In the present invention, a urea compound, such as
urea or thiourea, may be used together with glycerine
for further improving prevention of clogging and for
further increasing the concentration of the dyes in the
recording liquid.

It is known that the addition of urea or thiourea in an
ink is effective to prevent clogging. The present inven-
tors discovered that, when urea or thiourea are together
with glycerine, no clogging of the ink occurred even.
when the ink contained a larger amount of dye. Further,
he viscosity of the resultant recording liquid remained
low and the ink maintained fluidity when the water in
the recording liquid was evaporated and the recording
liquid contained only glycerine, the dyes, and the
above-described compounds. Hence, the use of urea or
thiourea permits the amount of polyhydric alcohol to be
decreased relative to the amount of dyes added, thus
allowing the quality and the fixing characteristics of
recorded image to be further improved.

Glycerine employed in the present invention has a
high boiling point, and is highly viscous. Glycerine does
not effectively dissolve the dye employed in the present
invention, thereby limiting the amount of dye to be
employed. It is therefore necessary for the amount of
glycerine to be increased in order to achieve sufficient
image density and clogging prevention effects. How-
ever, the use of a large amount of glycerine increases
the viscosity of the ink and degrades the ejection stabil-
ity, which leads to problems in ejection of the ink.

Further, the use of a very large amount of glycerine
degrades the quality of an image recorded. For the
aforementioned reasons, the addition of urea or thiourea
is important for maintaining the quality of an image, for
preventing clogging. for providing high image density
and for ejection stability. The use of urea or thiourea is
particularly effective when urea or thiourea is added to
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a recording liquid according to the present invention
which contains the dve and the liquid carrier medium,
such as glycerine, water and a monohydric alcohol.

In the present invention, urea or thiourea may be
coniained in a recording liquid in an amount ranging
from 0.5 wt % to 20 wt %, and preferably, in an amount
ranging from 1 wt % to 10 wt %.

The aliphatic monohydric alcohol is added to a re-
cording liquid which contains, for example, the dye,
glycerine and water for the purpose of improving the
fixing characteristics (the drying ability of an image).
Conventionally, it has been proposed to use a penetrant
such as a surface-active agent. However, even though
the use of a penetrant improves the fixing characteris-
tics, it allows the resultant ink to be spread over a sheet
of paper, thus generating irregular blurs and thereby
degrading the quality of an image. An aliphatic mono-
hydric alcohol, which is employed in the present inven-
tion, allows the resultant ink to be spread uniformly,
and accelerates the ability of the resultant ink to pass
droplets through the sheet of paper and to be evapo-
rated. Consequently, the use of an aliphatic monohydric
alcohol improves the fixing characteristics of the ink
without the quality of an image being degraded.

Suitable aliphatic monohydric alcohols include ethyl
alcohol, isopropy! alcohol, and n-buty! alcohol.

Isopropy! alcohol may be the most desirable one
because it has no offensive odor, and is capable of im-
proving the fixing characteristics without degrading the
quality of an image to be recorded.

An aliphatic monohydric alcohol may be contained
in a recording ink in an amount ranging from 0.1 wt %
to 10 wt %, and preferably, in an amount ranging from
1wt % to5 wt %.

Water may be contained in a recording liquid in an
amount ranging from 60 wt % to 90 wt %, and prefera-
bly, in an amount ranging from 70 wt % to 90 wt %.

In addition to the ingredients described above, a vis-
cosity adjusting agent, a surface tension adjusting agent,
a pH adjusting agent, a mildewproofing agent, and an
anti-corrosive may also be added to the recording liquid
according to the present invention.

When ink jet recording is performed on various types
of sheets of paper using the recording ink according to
the present invention, such problems as reduction in the
quality of an image, reduction in the density of an image
and deterjoration of the fixing characteristics, which
may be caused owing to the type of the paper em-
ployed, can be eliminated and excellent recording is
therefore possible.

Examples and comparison examples with the present
invention will be described below. Hereinafter, all parts
by weight are referred to merely as parts.

EXAMPLE 1
C.1. Food Black (M = Na) 1.70 parts
The dye of example No. 1 0.48 parts
The dye of example No. 6 0.32 parts
Glycerine 10.00 parts
Ethyl alcoho} 2.00 parts
Ion-exchanged water 85.50 parts

After being stirred thoroughly, the above-described
composition was filtered under pressure using a Fluoro-
pore Filter having a pore size of 0.22 pm (Fluoropore is
a trademark for a filter manufactured by Sumitomo
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10

Denki Kogvo Kabushiki Gaisha) so as to obtain a re-
cording liquid according to the present invention.

Printing was performed using this recording liquid
and a recording apparatus incorporating an on-demand
type multi-head (orifice size: 50 x40 um; driving volt-
age: 30 V: and frequency: 4 KHz) in which thermal
energy was applied 10 an ink contained in the recording
head so as to generate a droplet. Evaluations on the
printing performance, the ejection performance and the
storage stability of the resulting printing are shown in
Table 3, which will be described later. The following
items were evaluated by the following methods under
the following conditions.

(1) Printing density

Printing was conducted on continuous payment slips
which were available on the market using all the noz-
zles so as to prepare a patch. After this patch was air
dried inside the room for 24 hours, the optical density
thereof was measured. The following standards were
used to evaluate the results of measurements:

(©): an optical density of 1.31 or more

(O: an optical density between 1.26 and 1.30

A: an optical density between 1.10 and 1.25

X : an optical density of 1.09 or less

(2) Rate of occurrence of blur

300 dots were printed in sequence on the continuous
payment slips at intervals which ensured that the adja-
cent dots were not in contact with each other. After this
printed matter. was air-dried inside a room for 24 hours,
the number of irregularly blurred dots was counted
using a microscope. The obtained percentage was eval-
vated using the following standards.

(O: 15% or less

A: between 16% and 40%

X : 41% or more

(3) Fixing characteristics (drying ability)

Alphanumeric characters were printed on the contin-
uous payment slips. The printed alphanumeric charac-
ters were rubbed 10, 20, 30, 40, 50 and 60 seconds after
the printing, respectively, using a sheet of lens cleaning
paper. and the time in seconds that it took for the smear
to be completely removed was measured. The follow-
ing standards were used to evaluate the results of mea-
surements.

(©): within 10 seconds

(O: between 11 seconds and 20 seconds

A: between 21 seconds and 40 seconds

X : 41 seconds or longer

(4) Waterfastness

The patch used in evaluation of Item (1) was greatly
immersed in city water contained in a schale for 5 min-
utes. Thereafter, the patch was taken out of the water
and dried. The optical density of the patch was mea-
sured in the same manner as that of Item (1), and an
optical density residual rate (the optical density of the
patch which was immersed/the optical density of the
patch which was not yet immersed X 100 : percentage)
was calculated. The results were evaluated using the
following standards.

(O: an optical density residual rate of 80% or more

A: an optical density residual rate between 60% and

719%

X : an optical density residual rate of 59% or less

(5) Ejection stability

Printing was conducted on 100 continuous payment
slips. The discharge condition was evaluated using the

_following standards.

(O: no anomaly
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X : non-ejection or printing disorder

(6) Anti-clogging characteristics (fixing restoring
characteristics)

The recording liquid was stored in a constant-temper-
ature tank at 60° C. for one month. Thereafter, it was
left at a room temperature for 24 hours. After a restora-
tion operation (suction by pumping) was conducted on
the recording liquid, printing was performed using that
recording liquid. The printing state was evaluated using
the following standards.

(O: normal printing state was restored after the resto-

ration operation was conducted 5 times or less

A: normal printing state was restored after the resto-
ration operation was performed between 6 times
and 10 times :

X : discharge problems or printing disorder occurred
after the restoration operation was performed be-
tween 6 times and 10 times

(7) Storage stability

100 cc of recording liquid was poured into a bottle
made of a heat-resistant glass. This bottle was sealed
and the sealed bottle was stored in a constant-tempera-
ture tank which was kept at 60° C. for 3 months. There-
after, printing was conducted on 100 continuous pay-
ment slips using this recording liquid and the above-
described recording apparatus. The evaluation stan-
dards are as follows.

(: no anomaly )

X : ejection problems, printing disorder or discolor-

ation

EXAMPLES 2 TO 6

Recording liquids having the compositions shown in
Table 1 were manufactured in the same manner as that
of Example 1. The values in parenthesis () are in parts
by weight.

Printing performance, discharge performance and
storage stability of these recording liquids were evalu-
ated in the same manner as that of Example 1. Table 3
shows the results of the evaluations.

TABLE 1
Example Dye Liquid Medium

2 C.1. Food Black 2 Glycerine (10.0)
M = Li)(1.8) Ethy! alcohol (2.0)
The dye of Example No. 1 Ion-exchanged water
(0.5) . (85.4)
The dye of Example No. 6
(0.3)

3 C.1. Food Black 2 Glycerine (10.0)
(M = Na) (1.8) Ethyl alcohol (3.0)
The dye of Example No. 1 Ion-exchanged water
(1.0 (84.0)
The dye of Example No. 6
0.2

4 C.I. Food Black 2 Glycerine (10.0)
M =L(7 Ethyl alcohol (2.0)
The dye of Example No. 1 lon-exchanged water
(0.5) (85.5)
The dye of Example No. 6
(0.3)

5 C.1. Food Black 2 Glycerine (12.0)
M = Li(.2) Isopropyl alcoho} (3.0)
The dye of Example No. 8 Ion-exchanged water
(1.3) (82.0)

6 C.l. Food Black 2 Glycerine (13.0)
(M = Na) (1.5) n-butyl alcohol (3.0}

The dye of Example No. 3
(1.0)

Ton-exchanged water
(81.5)
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COMPARISON EXAMPLES 1 TO 6

The recording liguids having the compositions
shown in Table 2 were prepared in the same manner as
that of Example 1.

. Printing performance, discharge performance and
storage stability of these recording liquids were evalu-
ated in the same manner as that of Example 1. Table 3

shows the results of the evaluations.

TABLE 2
. Comparison
Example Dye Liquid Medium
1 C.1. Food Biack 2 Glycerine (10.0)
(2.5) Ethyl alcohol (2.0)
Ion-exchanged water
(85.5)
2 The dye of Example No. 1  Glycerine (10.0)
2.5 Ethyl alcohol (2.0)
Ton-exchanged water
(85.5)
3 The dye of Example No. 6  Glvcerine (10.0)
(2.5) Ethyl alcohol (2.0)
lon-exchanged water
(85.5)
4 C.1. Food Black 2 Glycerine (12.0)
(M = Na) (2.5 Ethyl aleohol (4.0)
C.I. Acid Blue 9 lon-exchanged water
(0.3) (81.1)
C.1. Acid Yellow 23
0.2)
5 C.I. Food Black 2 Triethylenglycol
(M = Na) (1.5) (17.0)
The dye of Example No. 1 Ethyl alcohol (3.0)
0.5) Ion-exchanged water
The dye of Example No. 6  (77.6)
04
6 C.1. Food Black 2 Glycerine (13.0)
M = Na)(1.7) Noigen P (surface-
The dve of Example No. 1 active agent) (0.4)
(0.5) Jon-exchanged water
The dve of Example No. 6 (84.1)
0.3)
TABLE 3
Evaluation Item
(@2 (&3} 4 (5) (6) (7)
Example
! 0O 9 o ¢ 9 9 O
2 c o ¢ ¢ O 0O 0
3 o o ¢ o o ¢ 9
4 o o ¢ ¢ ¢ o 0
5 & 0 O o o 9 0
6 c ¢ O & & O O
Comparison
Example
! o o o X o O O
2 A0 Qa0 0O ¢
3 X Q0 9 ¢ O 0O 0
4 o O O X O 0O 0
5 o X a o o O Q
6 A X O 0o o o Q9
EXAMPLE 7
C.1. Food Black 2(M = Na) 1.50 parts
The dve of Example No. 1 0.90 parts
The dye of Example No. 6 0.60 parts
Glycerine 5.00 parts
IPA (Isopropyl alcohol) 4.00 parts
fon-exchanged water 83.00 parts
Urea 5.00 parts
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The .re'cordmg liquid }llavmg the above-described TABLE 4-continued
composition was prepared in the same manner as that of - -

Example 1. Esample Dye Liguid Medium

Printing performance, ejection performance and stor- The dye of Example No. 1 lsopropy! alcohal (4.0)
age stability of the recording liquid was evaluated in the 5 09 _ . lon-exchanged water

The dye of Example No. 6 (83.0)
same manner as that of Example 1. Table 6 shows the (0.6
results of the evaluations. ' ) 14 C.1. Food Black 2 (M = Li)  Glycerine (4.0)
Following 4 types of papers were used for evaluation. (1.5 Thiourea (5.0)
The dve of Example No. | n-butyvl alcohol (3.0)
(0.9) lon-exchanged water
10 The dye of Example No. 6 (85.0)
(0.6)
SK: Canon NP Dry SK Copying paper
DK: Canon NP Dry DK
XX: Xerox 4024 DP
Cont: Continuous payment slips COMPARISON EXAMPLES 7 TO 12
15 The recording liquids having the compositions
shown in Table 5 were prepared in the same manner as
EXAMPLES 8 TO 14 that of Example 7.

The recording liquids having the compositions Printing performance, ejection performance and stor-
shown in Table 4 were prepared in the same manner as 50 28€ stability of the recording liquids were evaluated in
that of Example 1. the same manner as that of Example 7. Table 6 shows

Printing performance, ejection performance and stor- the results of the evaluations.
age stability of the recording liquids were evaluated in TABLE 5
the same manner as that of Example 7. Table 6 shows = —
the results of the evaluations. )5 rample Dye Liquid Medium

7 C.1. Food Black 2 (M = Na) Glycerine (5.0)
TABLE 4 (3.0) lon-exchanged water
Example Dye Liquid Medium (83.0)
- - Isopropyi alcohol (4.0)
§ C.1. Food Black 2 (M = Li) Glycerine (5.0) Urea (5.0)
2.0 Thiodiglycol (5.0 8  The dye of Example No. 1 Glycerine (5.0)
The dye of Example No. 1 Isopropyl alcohol (4.0) 30 3.0) Urea (5.0)
(1.2) Urea (5.0) Isopropyl alcohol (4.0)
The dye of Example No. 6 lon-exchanged water lon-exchanged water
(0.8) . (717.7) ] (83.0)
9 C.1. Food Black 2 (M = Na) GI}'cer|ne (5.0) 9 The dye of Example No. 6 Glycerine (5.0)
(1.8) Thiourea (5.0) 3.0) Urea (5.0}
The dye of Example No.. 1 Isopropy! alcohol (3.0) 35 Isopropy]1 alcohol (4.0)
0.9) lon-exchanged water lon-exchanged water
The dye of Example No. 6 (83.0) (83.0)
(0.6) . ) 10 Cl Food Black 2 (M = Na) Glycerine (6.0)
10 C.]1. Food Black 2 (M = Li) Glycerine (7.0) (3.0) Urea (5.0)
(1.7) Thiourea (6.0) C.1. Acid Blue 9 Ethy] aicohol (4.0)
The dye of Example No. ] Isopropy] alcohol (4.0} 0.3) Ton-exchanged water
(1.2) Thiodiglycol (4.0) 40 C11. Acid Yellow 23 (717.5)
The dye of Example No. 6 Ton-exchanged water ©.2) Thiodiglycol (4.0)
(0.6) RGN 11 C.I Food Black 2 (M = Na) Thiodiglycol (5.0)
11 C.1. Food Black 2 (M = Li) Glycerine (6.0) (2.0) Urea (5.0)
(1.0) Thiourea (5.0) The dye of Example No. 1 Isopropy! alcohol (4.0)
The dve of Example No. 8 Ethy] alcohol (5.0} (1.2) Ion-exchanged water
(2.0) lon-exchanged water 45 The dye of Example No. 6 71.7)
o (®10) 0.8
12 C.1. Food Black 2 (M = Na) G’]ycerm (5.0) 12 C.1. Food Black 2 (M = Na) Glycerine (5.0)
(1.5) . Urea (5.0) (2.0 Thiodiglycol (5.0)
The dye of Example No. 3 Isopropyl alcohol (4.0) The dye of Example No. 1 Noigen P (surface-
(1.5) ) Pure wgter (83.0) (1.2) active agent) (0.4)
13 C.I. Food Black 2 (M = Li)  Glycerine (5.0) 50 The dye of Example No. 6  Ion-exchanged water
(1.5) Urea (5.0) 0.8) (86.3)
TABLE 6
Evaluation Item
) 2) 3) @ & (© (@]
Paper SK DK XX Com SK DK XX Cont SK DK XX Cont Cont Cont Cont Cont
Example 7 ©® ®©& 0 O 0 0 0 0 ® ® @ O O O O
Example 8 ©@ ® ® @ 0 O 0 0 ©® @& © 0 O O O
Example 9 @ ®© 0 0 O 0 0 ©®& ® O © O O O
Eample0 ©® ® © ©® O O O O @ ® ® ©®©& O O O Q
Example 11 O 0 O 0 O 0 0 e & ® O O © O O
Eample2 ©® ® O O O O O O ® © @ ® 2 O O Q
Eamplel} © ® © ©® O &4 O 0O ® ©@ ® © © O O O
Bampeld © ©® ©® @ O 4 O 0 ©® ©@ ©® @ O O O O
Comparson ©® ® O © O & O O @ ® ® @ X O O O
Example 7
Compaison O O X 4 O O O O ©® ©® ® ©@ & O O O
Example 8
Comparison X X X X 0 O 0 006G & ©®© © 0 0 O 0O
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TABLE 6-continued
Evaluation Item
h ) (3) @ (5 (6) (M

Paper SK DK XX Comt SK DK XX Cont SK DK XX Cont Cont Cont Cont Comt
Example 9
Comparision @ © € © ¢ A& ©C O @ © © & X © O O©
Example 10
Comparson & © © © C O O O @ & & &© © O X X
Example 11
Comparison & © © © X X X X © ©& © © O O X X
Example 12

As will be understood from the foregoing descrip- -continued
tion. the recording liquid according to the present in- OH 1
vention has the following advantages: 15 NHR;

(I} It allows vivid, high-quality and high-density QrN=N—©-N=N—©—N=N
images to be printed on various types of sheets of paper. ’ S

(2) It exhibits excellent fixing characteristics (dries Ri Ry MO: (SOM),
quickly), and eliminates smear of printed matters caused

20

by rubbing.

(3) The characteristics thereof do not change during
a long period of storage. thus enabling stable discharge.

(4) 1t allows printed images to exhibit excellent
waterfasiness add lightfastness.

(5) It prevents a recording head from drying quickly,
thereby ensuring a stable ejection when a recording is
restarted after it has been suspended over a long period
of time.

(6) It ensures a stable ejection and causes no problems
when employed in a recording method which utilizes
thermal energy.

Thus, the recording liquid according to the present
invention is suitable for use in an ink jet recording
method.

The present invention is not to be limited except as set
forth in the following claims.

What is claimed is:

1. A recording liquid comprising: a dye, glycerine,
said glycerine being present in said recording liquid in
an amount between about 1 wt. % to 30 wt. % based on
the total weight of said recording liquid, an aliphatic
monohyvdric alcohol, said aliphatic monohydric alcohol
being present in said recording liquid in an amount
between 0.1 wt. % and 10 wt. 9% based on the total
weight of said recording liquid and water, said dye
being a mixture of C.I. Food Black 2 and at least one
compound selected from compounds which are repre-
sented by the following general formulas [I] and [11]:

OH

MO:S SOM

(1

OCH;

MOQ3S

o

0

o

5

wherein Q1 is a phenyl group substituted with a lower
alkylcarbonylamino group or a lower alkoxy group, a
naphthyl group substituted with a lower alkylcar-
bonylamino group and a lower alkoxy group or a naph-
thyl group substituted with a SO3M group, Q2 is a
naphthyl group substituted with a SO:M group or a
phenyl group substituted with a lower alkoxy group, Q3
is a phenyl group, a naphthyl group, a phenyl group
substituted with a SOz:M group or a naphthyl group
substituted with a SO3M group, R and R; are each a
lower alkyl group, a lower alkoxy group or a lower
alkylcarbonylamino group, Rais a hydrogen or a phenyl
group substituted with a SO3M group,nisOor 1,and M
is an alkaline metal or an ammonium cation, wherein
said Food Black 2 and said at least one compound repre-
sented by said general formula [I] and {II] are mixed in
a weight ratio from 8:2 to 2:8.

2. A recording liquid according to claim 1, wherein
said aliphatic monohydric alcohol is ethyl alcohol, iso-
propyl alcohol or n-butyl alcohol.

3. A recording liquid according to claim 1, wherein
said compound represented by the general formula [I]

has the following formula:
OH
Mo;,s ©© SOM

MO3S
SO3;M

4. A recording liquid according to claim 1, wherein
said compound represented by the general formula [II]
has the following formula:

OH
@NzN NH@
MO3S
SO:M

CHj

wherein M is an alkaline metal or an ammonium cation.
5. A recording liquid comprising a dye, glycerine,

said glycerine being present in said recording liquid in

an amount between about 1 wt. % to 30 wt. % based on

the total weight of said recording liquid, a urea com-
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pound selected from the group consisting of urea or
thiourea, said urea compound being present in said re-
cording liquid in an amount between 0.5 wt. 9% and 20

OCH:

MO;S

wt. % based on the total weight of said recording liquid,
an aliphatic monohydric alcohol, said aliphatic mono-
hydric alcohol being present in said recording liquid in
an amount between 0.1 wt. % and 10 wt. % based on
the total weight of said recording liquid and water, said
dye being a mixture of C.I. Food Black 2 and at least
one compound selected from the compounds which are
represented by the following general formulas [I} and

[11]:

OH {1

QT’N=N”Q3—N=N:“: NH;

MO3S SOM

{1

OH NHR;

o—=—@—=—@—=ﬁ@

" MO:S
Ry R (SO3M),

wherein Q1 is a phenyl group substituted with a lower
alkylcarbonylamino group or a lower alkoxy group, a
naphthy]l group substituted with a lower alkylcar-
bonylamino group and a lower alkoxy group or a naph-
thyl group substituted with a SO3M group, Q2 is a
naphthyl group substituted with a SO3:M group or a
phenyl group substituted with a lower alkoxy group, Q3
is a phenyl group, a naphthyl group, a phenyl group
substituted with a SOsM group or a naphthyl group
substituted with a SO3M group, R and R> are each a
lower alkyl group, a lower alkoxy group or a lower
alkylcarbonylamino group, R3is a hydrogen or a phenyl
group substituted with a SO3M group,nisOor 1,and M
is an alkaline metal or an ammonium cation, wherein
said Food Black 2 and said at least one compound repre-
sented by said general formulas [I] and [II] are mixed in
a weight ratio from 8:2 to 2:8.

6. A recording liquid according to claim §, wherein
said aliphatic monohydric alcohol is ethyl alcohol, iso-
propyl alcohol or n-butyl alcohol.

7. A recording liquid according to claim §, wherein
said compound represented by the general formula [I]

has the following formula:

SO:M

N—N

MOzS
SO:M

wherein M is an alkaline metal or an ammonium cation.

: 18
8. A recording liquid according to claim 5. wherein
said compound represented by the general formula [II}
has the following formula:

OO

CHs SOM

wherein M is an alkaline metal or an ammonium cation.

9. A recording liquid comprising a dye, glycerine,
said glycerine being present in said recording liquid in
an amount between about 1 wt. % to 30 wt. % based on
the total weight of said recording liquid, thiodiglycol,
said thiodiglycol being present in said recording liquid
in an amount between 1 wt. 9% and 30 wt. % based on
the total weight of the recording liquid, urea, said urea
being present in said recording liquid in an amount
between 0.5 wt. % and 20 wt. % based on the total
weight of the recording liquid, isopropy! alcohol, said
isopropyl alcohol being present in said recording liquid
in an amount between 0.1 wt. % and 10 wt. % based on
the total weight of the recording liquid and water, said
dye being a mixture of C.1. Food Black 2 and at least
one compound selected from compounds which are
represented by the following general formulas [I] and

[E1]:

OH m

T N=N—QrN=N

MOs;S SO:M
QO
wherein Q1 is a phenyl group substituted with a lower

[11]
NHR;

MO;S
(SO3M),

0 alkylcarbonylamino group or a lower alkoxy group, a

naphthyl group substituted with a lower alkylcar-
bonylamino group and a lower alkoxy group or a naph-
thyl group substituted with a SO3M group, Q2 is a
naphthyl group substituted with a SO3M group or a
phenyl group substituted with a lower alkoxy group, Q3
is a phenyl group, a naphthyl group, a phenyl group
substituted with a SO3M group or a naphthyl group
substituted with a SO3M group, R and R; are each a
lower alkyl group, a lower alkoxy group or a lower
0 alkylcarbonylamino group, R3is a hydrogen or a phenyl
group substituted with a SO3;M group, nisOor 1,and M
is an alkaline metal or an ammonium cation, wherein
said Food Black 2 and said at least one compound repre-
sented by said general formulas [I] and [II] are mixed in
a weight ratio from 8:2 to 2:8.

10. A recording liquid according to claim 9, wherein
said compound represented by the general formula [I]
has the following formula:
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MO;S SO:M

wherein M is an alkaline metal or an ammonium cation.

11. A recording liquid according to claim 9, wherein
said compound represented by the general formula [II]
has the following formula:

wh

MO S

10

QOCHj;

OH
@N:N N=N@N=NNH@
MO3S
MOs3S CHj3;

wherein M is an alkaline metal or an ammonium cation.
12. In an ink jet recording method in which a record-
ing ink is ejected for recording from a fine orifice
toward a recording material in the form of a droplet
utilizing a thermal energy, the improvement comprising
employing as the recording ink a composition compris-
ing a dve, glycerine, said glycerine being present in said
recording liquid in an amount between 1 wt. % to 30
wt. % based on the total weight of the recording liquid,
an aliphatic monohydric alcohol, said aliphatic mono-
hydric alcohol being present in said recording liquid in
an amount between 0.1 wt. % and 10 wt. % based on
the total weight of the recording liquid and water, said
dye being a mixture of C.I. Food Black 2 and at least
one compound selected from compounds which are
represented by the following general formulas [I] and

[11]:
OH
~N=N—QrN=2
SO:M

MO;S

40

1]

OH NHR;

(SO:M
Mg

OCH;

: 20
wherein Q1 is a phenyl group substituted with a lower
alkylcarbonylamino group or a lower alkoxy group. a
naphthy] group substituted with a lower alkylcar-
bonylamino group and a lower alkoxy group or a naph-
5 thyl group substituted with a SO:M group, Q2 is a
naphthyl group substituted with a SO3:M group or a
pheny! group substituted with a lower alkoxy group, Q3
is a phenyl group, a naphthyl group, a phenyl group
substituted with a SO3M group or a naphthyl group
substituted with a SO3M group, R; and R are each a
lower alkyl group, a lower alkoxy group or a lower
alkylcarbonylamino group, R3is a hydrogen or a phenyl

SO:M

group substituted with a SO:M group.nisOor 1, and M
is an alkaline metal or an ammonjum cation, wherein
said Food Black 2 and said at least one compound repre-
sented by said general formulas [I] and [II] are mixd in
a weight ratio from 8:2 to 2:8.

13. In an ink jet recording method according to claim
12. wherein said recording liquid includes a urea com-
pound selected from the group consisting of urea or
thiourea.

14. In an ink jet recording method according to claim
12, wherein said recording liquid includes thiodiglycol.

15. In an ink jet recording method according to claim
12, wherein said aliphatic monohydric alcohol is ethyl
alcohol, isopropyl alcohol or n-butyl alcohol.

16. In an ink jet recording method according to claim
12, wherein said compound represented by the general
formula [I] has the following formula:

;02

501\4

@@

MOS

wherein M is an alkaline metal or an ammonium cation.

17. In an ink jet recording method according to claim
12, wherein said compound represented by the general
formula [I1] has the following formula:

O—0—000Q.

MO3S

65

H3

wherein M is an alkaline metal or an ammonium cation.
* * * * *
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