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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a textile printing technique according to ink-jet system.

Related Background Art

[0002] At present, textile printing is principally conducted by screen printing or roller printing. Both methods are unfit
for multi-kind small-quantity production and difficult to quickly cope with the fashion of the day. Therefore, there has
recently been a demand for development of an electronic printing system making no use of any plate. In compliance
with this demand, many textile printing processes according to ink-jet recording have been proposed. Various fields
expect much from such textile printing processes.

[0003] As necessary conditions required for ink-jet textile printing, may be mentioned the following:

(1) being able to achieve sufficient color depth upon coloring of ink;

(2) being able to provide a print high in color yield of dye on cloth and free from staining on white area, and to
conduct waste water treatment after completion of washing with ease;

(3) causing little irregular bleeding due to color mixing between inks of different colors on cloth

(4) being able to achieve color reproduction within a wide range; and

(5) being able to achieve stable coloring upon fixing treatment.

[0004] In order to satisfy these requirements, it has been principally conducted to add various additives to ink or to
subject cloth to pretreatment. However, such methods have failed to satisfy all the above requirements at the same time.
[0005] As anillustrative method for satisfying the requirement (3) though it is not applied to cloth, may be mentioned
a method in which shot of inks is conducted in particular order of lightness, as described in Japanese Patent Application
Laid-Open No. 62-161541. In the case of cloth, it is however impossible to satisfy the requirement (3) because color
yields of inks making use of reactive dyes vary depending upon their reaction rates when the inks are shot on the cloth
in order of initial lightness inherent in each ink.

[0006] Further, the textile printing requires a fixing process and, as a final step, a washing process in which unfixed
dyes attached to cloth are removed. It is therefore necessary to handle in a manner different from that in conventional
recording on the common paper so as to cope with the requirement (2) described above.

[0007] In particular, in the case of ink-jet textile printing, the amount per unit area of dyes applied to cloth is less than
in conventional textile printing processes. Therefore, a delicate difference in conditions in the fixing process greatly
affects coloring ability, resulting in raising many problems. For example, when an image is formed with at least two
inks containing separately dyes different in reaction rate, a state that a fixed dye and an unfixed dye coexist appears
in the course of the fixing process. At this time, if fixing conditions are preset on the basis of the ink containing a slow-
reacting dye, bleeding becomes marked, and flushing and deterioration in level dyeing ability are caused at color-mixed
portions. On the contrary, if the conditions are preset on the basis of the ink containing a fast-reacting dye, reduction
in color yield, staining on white area and deterioration in color depth are caused.

[0008] In order to cope with the above problem, it is considered to conduct ink-jet textile printing with at least two
inks separately containing dyes equal in reaction rate, thereby permitting the optimum presetting of fixing conditions
so as not to cause the problems of color yield, coloring ability, level dyeing ability and bleeding. To speak the truth,
however, the formation of images is often conducted with at least two inks separately containing dyes different in
reaction rate. With respect to the requirement (5) that stable coloring must be achieved, in particular, in the case where
textile printing is conducted by ink-jet system, there is accordingly a demand for technical improvement peculiar to its
printing process.

[0009] As described above, means capable of satisfying one of the above requirements to some extent have been
able to be found in the prior art. However, there has not yet been known any ink-jet printing process which can satisfy
all the above-mentioned requirements at the same time, solve all the problems relating to such requirements, and
stably provide images of the best quality.

[0010] In addition, the conventional processes making use of a textile size, such as screen printing and roller printing
use great amounts of dyes because the color yield of the dyes is low. As a result, the outflow of the dyes in a washing
process forms the cause of environmental pollution, and staining on white area in the washing process becomes a
problem awaiting solution.
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SUMMARY OF THE INVENTION

[0011] Itis therefore an object of the present invention to provide a printing process and an ink set which can solve
such problems involved in the usual ink-jet printing, stably provide prints bright and high in color depth and definition
and achieve high color yield, and processed articles obtained thereby.

[0012] Such an object can be achieved by the present invention described below.

[0013] According to the present invention, there is thus provided an ink-jet printing process comprising at least the
steps as defined in any of claims 1 to 3.

[0014] According to the present invention, there is yet still further provided an ink set suitable for use in ink-jet textile
printing as defined in claims 18 or 19.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0015] The present inventors have carried out an investigation with a view toward satisfying the above-described
requirements from the viewpoint of performance in ink-jet printing process at the same time. In particular, the present
inventors have conducted an investigation as to the presetting of such conditions as the fixing of individual inks is
completed at substantially the same time even if dyes contained in the inks are different from each other in reaction
rate, or the presetting of conditions that adverse influence on image and color yield can be lessened even if the fixing
is not completed at the same time.

[0016] As a result, it has been found that even if the thickness of a cloth or the construction (length, thickness,
average number of twist and the like) of fibers making up the cloth varies to some extent, level dyeing ability and color
yield are improved, especially bleeding at mixed portions between different colors is suppressed, regardless of such
changes when any one of the following means is devised to the ink containing a reactive dye lower in reaction rate:

(1) the volume of a droplet of the ink being made smaller;
(2) the dye content per droplet being made lower;
(3) the organic solvent content per droplet being made lower.

It has also been found that even if fixing conditions vary to some extent, coloring ability does not very differ, so that
prints can be obtained stably. This means that the influence of difference in reaction rate between the reactive dyes
contained in the individual inks, said difference forming the main cause that the above-described requirements are not
satisfied by the conventional printing processes, is eliminated.

[0017] Cloths used in the present invention preferably comprise principally cellulose fibers and/or polyamide fibers
at least containing an alkaline substance. No particular limitation is imposed on the production process for such cloths.
However, the cloths described in Japanese Patent Application Laid-Open No. 63-168382 and Japanese Patent Pub-
lication No. 3-46589 may preferably be used.

[0018] Viewed from physical features of fibers and yarn making up a cloth, those long in fiber length, thin in thickness
of the yarn and fibers and great in number of twist are suitable for use in the present invention. For example, a cloth
formed from fibers having an average length of 25 to 60 mm, an average thickness of 0.6 to 2.2 deniers and an average
number of twist of 70/cm to 150/cm is preferred in the case of cloth composed mainly of cellulose fibers, and a cloth
formed from silk yarn having an average thickness of 14 to 147 deniers composed of fibers having an average thickness
of 2.5 to 3.5 deniers in the case of cloth composed mainly of silk fibers as polyamide fibers.

[0019] Any pretreatment routinely used may be subjected on the cloths used in the present invention as needed. In
particular, textile printing may preferably be conducted on cloths containing 0.01 to 5 % by weight of at least one alkaline
substance or 0.01 to 20 % by weight of at least one substance selected from the group consisting of water-soluble
metal salts, water-soluble polymers, urea and thiourea in some cases.

[0020] Examples of the alkaline substance to be added include alkali metal hydroxides such as sodium hydroxide
and potassium hydroxide; amines such as mono-, di- and triethanolamines; alkali metal carbonates and bicarbonates
such as sodium carbonate, potassium carbonate and sodium bicarbonate; metal salts of organic acids such as calcium
acetate and barium acetate; ammonia and ammonium compounds; etc. Further, sodium trichloroacetate and the like,
which form an alkaline substance by steaming or under dry heat, may also be used. Sodium carbonate and sodium
bicarbonate are alkaline substances particularly suitable for use in dyeing of reactive dyes.

[0021] Examples of the water-soluble polymers include natural water-soluble polymers and synthetic water-soluble
polymers. Examples of the natural water-soluble polymers include starches from corn, wheat and the like; cellulosics
such as carboxymethyl cellulose, methyl cellulose and hydroxyethyl cellulose; polysaccharides such as sodium algi-
nate, gum arabic, locust bean gum, tragacanth gum, guar gum and tamarind seed; proteins such as gelatin and casein;
tannin and derivatives thereof, and lignin and derivatives thereof. Examples of synthetic water-soluble polymers include
polyvinyl alcohol type compounds, polyethylene oxide type compounds, acrylic polymers, maleic anhydride polymers
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and the like. Of these, the polysaccharide polymers and cellulosic polymers are preferred.

[0022] Examples of the water-soluble metal salts include compounds such as halides of alkali metals and alkaline
earth metals, which form typical ionic crystals and an aqueous solution of which has a pH of 4 to 10. Representative
examples of such compounds include NaCl, Na,SO,, KCl and CH;COONa for alkali metals, and CaCl, and MgCl, for
alkaline earth metals. Of these, salts of Na, K and Ca are preferred.

[0023] Further, the water content in the cloth also greatly affects textile printing. The water content in the cloth may
preferably be adjusted to a 5 to 100 percent raise, more preferably a 6 to 80 percent raise of the official moisture regain
(for example, cellulose fiber: 8.5 %, silk fiber: 12 %).

[0024] A process in which a cloth is immersed in purified water or an aqueous solution of one of the pretreating
agents described above and then squeezed by rollers, and optionally dried is generally used as a method of adjusting
the water content, to which, however, is not limited. The water content is determined in accordance with the following
equation:

Water content (%) = {(W - W")/W"} x 100

wherein W is a weight of a sample before drying, W' is a weight of the sample after drying, and W" is a weight of the
sample after water washing and absolute drying.

[0025] The inks used in the present invention comprise a reactive dye, water, an organic solvent and the like.
[0026] Inks separately containing dyes having different reactive groups from each other may be used in combination
to form an image. As a general standard for reaction rate in the case where the inks separately containing the dyes
different in reactive group are used in combination, come trichloropyridine, monochlorotriazine, vinylsulfone (sulfone
amide type), monochloromethoxytriazine, difluoromonochloropyrimidine, vinylsulfone (sulfone type), methylsulfonyl-
methylchloropyrimidine, dichloroquinoxaline and dichlorotriazine in increasing order of the reaction rates of the reactive
groups.

[0027] On the other hand, in the case where inks separately containing dyes having the same reactive group as
each other are used in combination to form an image, the order of reaction rate is determined on the basis of the rate
of hydrolysis in aqueous solutions of the dyes. For example, in the case of a monochlorotriazine, the determination of
rank order of the rate of hydrolysis can be conducted with ease by heating an aqueous solution to 40 to 60°C and
determining the amount of chloride ion generated for a predetermined period of time by a measuring means such as
ion chromatography or ion meter.

[0028] When dyes having the same reactive group are used in combination, a group consisting of dyes having a
monochlorotriazine group and/or a vinylsulfone group may preferably be used. The reason why these two reactive
groups are preferred is that both reactive groups are excellent in overall strength of reactivity from the viewpoint of
balance taking into consideration a system intended for the present invention. If inks are made up of, for example, only
a group consisting of dyes having a dichlorotriazine group high in reactivity or dyes having a trichloropyrimidine group
low in reactivity, the effects of the present invention cannot be very exhibited.

[0029] Specific examples of dyes suitable for use in the inks useful in the practice of the present invention include
those typified by C.I. Reactive Yellow 2, 15, 37, 42, 76 and 95, C.I. Reactive Red 21, 22, 24, 31, 33, 45, 58, 111, 112,
114, 180, 218 and 226, C.l. Reactive Blue 15, 19, 21, 38, 49, 72, 77, 176, 203 and 220, C.l. Reactive Orange 5, 12,
13 and 35, C.I. Reactive Brown 7, 11, 33 and 46, C.I. Reactive Green 8 and 19, C.I. Reactive Violet 2, 6 and 22, and
C.l. Reactive Black 5, 8, 31 and 39, to which, however, are not limited.

[0030] These dyes may be contained in each ink either singly or in any combination with dyes of the same or different
hues. The total amount of the dyes to be used is generally within a range of from 2 to 30 % by weight, preferably from
3 to 25 % by weight, more preferably from 4 to 20 % by weight based on the total weight of the ink. The rank order of
reaction rate where plural dyes are used in combination is determined on the basis of the reaction rate of a dye contained
in the greatest amount.

[0031] Inthe case where a discrimination is made in the dye content per ink droplet, the weight of a slower-reacting
dye in an ink containing such a dye is controlled to 95 or less, preferably 90 or less supposing the weight of a faster-
reacting dye in another ink containing such a dye is 100.

[0032] Water which is suitable for a main component of the inks is used within a range of from 10 to 93 % by weight,
preferably from 25 to 87 % by weight, more preferably from 30 to 80 % by weight based on the total weight of the ink.
[0033] Examples of the organic solvent include ketones and keto-alcohols such as acetone and diacetone alcohol;
ethers such as tetrahydrofuran and dioxane; addition polymers of oxyethylene or oxypropylene such as diethylene
glycol, triethylene glycol, tetraethylene glycol, dipropylene glycol, tripropylene glycol, polyethylene glycol, polypropyl-
ene glycol and the like; alkylene glycols the alkylene moiety of which has 2 to 6 carbon atoms, such as ethylene glycol,
propylene glycol, trimethylene glycol, butylene glycol and hexylene glycol; triols such as 1,2,6-hexanetriol and glycerol;
thiodiglycol; lower alkyl ethers of polyhydric alcohols, such as ethylene glycol monomethyl (or monoethyl) ether, dieth-
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ylene glycol monomethyl (or monoethyl) ether and triethylene glycol monomethyl (or monoethyl) ether; lower dialkyl
ethers of polyhydric alcohols, such as triethylene glycol dimethyl (or diethyl) ether and tetraethylene glycol dimethyl
(or diethyl) ether; sulfolane; N-methyl-2-pyrrolidone; 1,3-dimethyl-2-imidazolidinone; and the like.

[0034] The content of the organic solvent as described above is generally within a range of from 3 to 60 % by weight,
preferably from 5 to 50 % by weight based on the total weight of the ink.

[0035] The liquid medium components as described above may be used either singly or in any combination thereof
if used in combination with water. However, a preferable composition of the liquid medium comprises a solvent having
a vapor pressure of 0.1 mmHg or lower (at 20°C). Examples of such solvents include thiodiglycol, polymers of oxyeth-
ylene or oxypropylene, which have a polymerization degree of 2 to 4, and mono- or dialkyl ethers of the polymers.
Among others, a single solvent of thiodiglycol or a mixed solvent system of diethylene glycol and thiodiglycol is partic-
ularly preferred.

[0036] In the case where a discrimination is made in the organic solvent content per ink droplet, the total weight of
the solvents contained in a droplet of an ink containing a slower-reacting dye is controlled to 95 or less, preferably 90
or less supposing the total weight of the solvents contained in a droplet of another ink containing a faster-reacting dye
is 100.

[0037] With respect to other components which may be contained, if an ink contains, for example, 0.001 to 0.15 %
by weight of chloride ion and/or sulfate ion, its coloring properties such as level dyeing ability and color yield are more
improved.

[0038] The principal components of the inks according to the present invention are as described above. However,
as other ingredients for the aqueous liquid medium, may be added various kinds of dispersants, surfactants, viscosity
modifiers, surface tension modifiers, optical whitening agents and the like as needed.

[0039] Specific examples thereof include viscosity modifiers such as polyvinyl alcohol, cellulosics and water-soluble
resins; various kinds of anionic or nonionic surfactants; surface tension modifiers such as diethanolamine and trieth-
anolamine; mildewproofing agents; and the like.

[0040] No particular limitation is imposed on the ink-jet recording system used for applying the inks according to the
present invention to a cloth. However, a system in which an ink is ejected as ink droplets by the action of thermal
energy, i.e., a bubble jet system is the most effective method because the impact velocity of a droplet is about 5 to 20
m/sec, and so the initial penetration speed of ink into the cloth and degree of bounce of ink fall within a range in which
the effects of the present invention are markedly exhibited.

[0041] In the case where a droplet of an ink containing a slower-reacting dye is made smaller, the volume of the
droplet of the ink containing the slower-reacting dye is controlled to 95 or less, preferably 90 or less supposing the
volume of a droplet of another ink containing a faster-reacting dye is 100.

[0042] In the present invention, droplets of plural inks are applied to the above-described cloth by an ink-jet system
to form an image with at least two inks of different colors. At this time, the total amount per unit area of individual dyes
applied in a color-mixed portion formed is preferably within a range of from 0.025 to 1 mg/cm2, more preferably from
0.04 to 0.7 mg/cm?2, most preferably from 0.05 to 0.5 mg/cmZ2. This amount can be determined by measuring the amount
of the inks ejected and the concentration of the dyes in the inks. If the amount of the dyes applied is less than 0.025
mg/cm?2, coloring at high color depth is difficult to achieve, and bleeding is also hard to become striking. Therefore, the
effects of the present invention are made unclear. If the amount of the dyes applied is more than 1 mg/cm?2, an effect
of improving color yield may be not markedly recognized in some cases.

[0043] The inks according to the present invention are applied onto a cloth in the above-described manner. However,
the inks only adhere to the cloth in this state. Accordingly, the cloth must be subsequently subjected to a process for
reactively fixing the dyes in the inks to the fibers and a process for removing unfixed dyes. Such reactive fixing and
removal of the unreacted dyes may be conducted in accordance with any conventionally known method. For example,
the recorded cloth is treated by a steaming process, an HT steaming process or a thermofix process, or in the case
where no alkali-treated cloth is used, an alkaline pad-steam process, an alkaline blotch-steam process, an alkaline
shock process or an alkaline cold fix process. In particular, the steaming process and the HT steaming process are
preferred because the effects of the present invention can be more enhanced. Subsequent washing may be conducted
in accordance with a method known per se in the art.

[0044] The cloth subjected to the above-described treatments is then cut into desired sizes, and the cut pieces are
subjected to processes required to obtain final processed articles, such as sewing, bonding and/or welding, thereby
obtaining apparel such as one-piecers, dresses, neckties or bathing suits, bed covers, sofa covers, handkerchiefs,
curtains, or the like. Methods in which a cloth is processed by sewing and/or the like to obtain apparel or other daily
needs are described in many known books, for example, "Saishin Nitto Hosei Manual (The Newest Knitting and Sewing
Manual)", published by Seni Journal Co.; a monthly magazine, "Soen", published by Bunka Shuppan Kyoku; etc.
[0045] According to the present invention, when the inks separately containing dyes different from each other in
reaction rate are used to form a color-mixed portion, the volumes of droplets of the inks, the contents of the dyes and
organic solvents in the droplets, the pH of the inks, the order of application of droplets or the surface tensions of the
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inks are controlled, whereby the fixing speeds of the inks on the cloth are made substantially equal to one another.
Therefore, good ink-jet textile printing that a bright image can be provided, little irregular bleeding occurs at a color-
mixed portion, and color reproduction can be achieved within a wide range can be stably conducted. It goes without
saying that when the above-described conditions are combined at the same time, the effects of the present invention
may be more enhanced in some cases.

[0046] Incidentally, the fixing rate is determined on the basis of color depth. The measurement of the color depth
may be conducted by means of a common colorimeter. The present inventors conducted colorimetry by a high speed
spectrophotometer "CA-35" (manufactured by Murakami Shikisai Gijutsu Kenkyusho), thereby determining a color
depth value, K/S, from a reflectance R at a maximum absorption wavelength in a finally dyed portion in accordance
with the following equation:

KIS = (1-R)?2xR
(R: reflectance at a maximum absorption wavelength).

Examples:
[0047] The present invention will hereinafter be described specifically by the following Examples and Comparative
Examples. Incidentally, all designations of "part" or "parts" and "%" as will be used in the following examples mean

part or parts by weight and % by weight unless expressly noted.

I. Preparation of ink:

[0048] Sets of each 4 inks of different colors, which will be described subsequently, were prepared.

(1) Group A of reactive dye inks:

[0049]
Reactive dye X parts
Thiodiglycol 24 parts
Diethylene glycol 12 parts
Potassium chloride 0.004 part
Sodium sulfate 0.002 part
Sodium metasilicate | 0.001 part
Iron chloride 0.0005 part
Water 64 - X parts.
[0050] Dyes used are as follows:
Yellow ink:
C.l. Reactive Yellow 95 (monochlorotriazine type)
Magenta ink:
C.l. Reactive Red 226 (monochlorotriazine type)
Cyan ink:
C.l. Reactive Blue 15 (monochlorotriazine type)
Black ink:

C.l. Reactive Black 39 (monochlorotriazine type).

[0051] The rank order of reaction rate of the dyes used are as follows:

Magenta > Black > Yellow > Cyan.
[0052] Xin each of the above respective compositions was adjusted to 10 to mix the components. After the resultant
mixtures were adjusted to pH 7.0 with sodium hydroxide and stirred for 2 hours, they were filtered through a "Fluoropore
Filter FP-100" (trade name; product of Sumitomo Electric Industries, Ltd.), thereby obtaining water-based inks to be
used in Examples 1 and 2, and Comparative Examples 1 and 2.
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(2) Group B of reactive dye inks:
[0053] Water-based inks to be used in Examples 3 and 4, and Comparative Examples 3 and 4 were prepared in the
same manner as in Group A except that X in each of the ink compositions in Group A was adjusted within a range of

from 7 to 10.

(3) Group C of reactive dye inks:

[0054]
Reactive dye 5 parts
Thiodiglycol Y parts
Diethylene glycol 2 parts

Dipropylene glycol 2 parts
Potassium chloride 0.05 part
Sodium metasilicate | 0.001 part

Iron chloride 0.0005 part
Zinc chloride 0.0003 part
Water 91 -Y parts.
[0055] Dyes used are as follows:
Yellow ink:
C.l. Reactive Yellow 25 (difluoromonochloropyrimidine type)
Magenta ink:
C.l. Reactive Red 24 (monochlorotriazine type)
Cyan ink:
C.l. Reactive Blue 52 (trichloropyrimidine type)
Black ink:

C.l. Reactive Black 5 (vinylsulfone type (sulfone type)).

[0056] The rank order of reaction rate of the dyes used are as follows:

Black > Yellow > Magenta > Cyan.
[0057] Y in each of the above respective compositions was adjusted to 32 to mix the components. After the mixtures
were adjusted to a pH within a range of from 6 to 9 with sodium hydroxide and/or acetic acid and stirred for 2 hours,
they were filtered through a "Fluoropore Filter FP-100" (trade name; product of Sumitomo Electric Industries, Ltd.),
thereby obtaining water-based inks used in References examples 5 and 6, and Comparative Examples 5 and 6.

(4) Group D of reactive dye inks:
[0058] Water-based inks to be used in Examples 7 and 8, and Comparative Examples 7 and 8 were prepared in the
same manner as in Group C except that Y in each of the ink compositions in Group C was adjusted within a range of

from 23 to 32, and the mixtures were adjusted to pH 5.0 with succinic acid.

. Ink-jet printing apparatus:

[0059] A "Color Bubble Jet Copier PIXEL PRO" (trade name, manufactured by Canon Inc.) of the following specifi-
cations, which makes use of thermal energy, was used.

. Ink-jet system: On-Demand type (bubble jet system)

. Head voltage: 24 V

. Head temperature: 35 to 50°C

. Drive pulse length: 10 us

. Drive frequency: 2.5 kHz

. Distance between nozzle and woven fabric: 1 mm

. Recording density: 16 dots/mm x 16 dots/mm (400 dots/inch x 400 dots/inch).

NOoO O WN -
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Il. Cloth:
[0060] The following two woven fabrics were used.
a: Plain weave fabric (100 % of Egyptian cotton; treated with a solution composed of 5 % of sodium bicarbonate,
5 % of urea and 90 % of water, and then dried at a pickup of 30 %; final water content: 15 %); and
b: Habutae with 8 monme* (100 % of silk; treated with a solution composed of 3 % of sodium bicarbonate, 8 %

of urea and 89 % of water, and then dried at a pickup of 30 %; final water content: 18 %).

Examples 1 and 2, and Comparative Examples 1 and 2:

[0061] Using the fourreactive dye inks of the different colors in Group A and the cloths a and b, printing was conducted
by means of the above described ink-jet printing apparatus while changing the volumes of droplets of the inks as shown
in Table 1 and controlling the temperature of heads. Thereafter, the resulting print samples were subjecting to a steaming
treatment at 102°C for 6 or 8 minutes, washed and dried. The print samples were evaluated in level dyeing ability,
bleeding tendency and coloring ability. As a result, it was found that when the volume of the droplet of the ink containing
the slower-reacting dye was made smaller, bleeding at color-mixed portions was suppressed to a significant extent to
provide very bright images, and color yield judged by the relative evaluation of the K/S values was also good.

Table 1
Cloth Volume of Level dyeing Bleeding Coloring ability *4
droplet of each ability *2 tendency *3
ink *1
Ex. 1 a A G G G
Ex. 2 b A G G G
Comp. Ex. 1 a B P P P
Comp. Ex. 2 b C F P P

G: Good, F: Fair, P: Poor.

*1: Volume of a droplet of each ink (pl)

A = Cyan: 26, Yellow: 28, Black: 30, Magenta: 32
B = Cyan: 32, Yellow: 30, Black: 28, Magenta: 26
C = Cyan: 30, Yellow: 32, Black: 26, Magenta: 28.

*2: Print irregularity at color-mixed portions (all the six combinations of the four inks) in areas having printing densities of 50 % and 100 % in a single
ink was observed by naked eyes to synthetically evaluate the level dyeing ability in terms of the sharpness of patterns in accordance with the following
standard:

G: No substantial irregularity;

F: Irregularity was somewhat observed by some combinations in the 100 % area;

P: Irregularity was considerably observed in both 50 % and 100 % areas.

*3: Exudation of dyes at boundaries of two-color-mixed portions (all the six combinations of the four inks) in the area having a printing density of 100
% in a single ink was observed by naked eyes to synthetically evaluate the bleeding tendency in accordance with the following standard:

G: No substantial exudation;

F: Exudation was observed by some combinations;

P: Exudation was markedly observed.

*4: K/S values of print samples subjected to the steaming treatments for 6 minutes and 8 minutes, respectively, were measured to evaluate the
coloring ability in terms of the remainder thereof in accordance with the following standard:

G: The remainder of K/S values was smaller than 1, which meant that the coloring ability does not very vary depending upon the heating conditions;
F: The remainder of K/S values was 1 to 2, which meant that the coloring ability somewhat varies depending upon the heating conditions;

P: The remainder of K/S values was greater than 2, which meant that the coloring ability considerably vary depending upon the heating conditions.

Examples 3 and 4, and Comparative Examples 3 and 4:

[0062] Using the fourreactive dye inks of the different colors in Group B and the cloths a and b, printing was conducted
by means of the above described ink-jet printing apparatus in the same manner as in Examples and Comparative
Examples shown in Table 1 except that the ejection volumes of droplets were unified to 30 pl and the contents of the
dyes in the inks were changed as shown in Table 2. Thereafter, the resulting print samples were subjecting to a steaming
treatment at 102°C for 6 or 8 minutes, washed and dried. The print samples were evaluated in level dyeing ability,
bleeding tendency and coloring ability. The results are shown in Table 2. As a result, it was found that when the dye
content of the ink containing the slower-reacting dye was made smaller, bleeding at color-mixed portions was sup-

pressed to a significant extent to provide very bright images, and color yield judged by the relative evaluation of the K/
* one monme = 4.3 g/m2
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S values was also good.

Table 2
Cloth | Content of dyein | Leveldyeing ability | Bleedingtendency *3 Coloring ability *4
each ink *5 *2
Ex. 3 a A G G G
Ex. 4 b A G G G
Comp. Ex. 3 a B P P P
Comp. Ex. 4 b C F P P

*2 to *4: The same meanings as those in Table 1, respectively.
*5: Content of dye in each ink (parts by weight)

A = Cyan: 7, Yellow: 8, Black: 9, Magenta: 10

B = Cyan: 10, Yellow: 9, Black: 8, Magenta: 7

C = Cyan: 9, Yellow: 10, Black: 7, Magenta: 8.

Reference Examples 5 and 6, and Comparative Examples 5 and 6:

[0063] Usingthe fourreactive dye inks of the different colors in Group C and the cloths a and b, printing was conducted
by means of the above described ink-jet printing apparatus in the same manner as in Examples and Comparative
Examples shown in Table 2 except that the pHs of the inks were changed as shown in Table 3. Thereafter, the resulting
print samples were subjecting to a steaming treatment at 102°C for 6 or 8 minutes, washed and dried. The print samples
were evaluated in level dyeing ability, bleeding tendency and coloring ability. The results are shown in Table 3. As a
result, it was found that when the pH of the ink containing the slower-reacting dye was made lower, bleeding at color-
mixed portions was suppressed to a significant extent to provide very bright images, and color yield judged by the
relative evaluation of the K/S values was also good.

Table 3
Cloth pH of each ink *6 Level dyeing Bleeding tendency Coloring ability *4
ability*2 *3
Ref. Ex. 5 a A G G G
Ref. Ex. 6 b A G G G
Comp. Ex. 5 a B P P P
Comp. Ex. 6 b C F P P

*2 to *4: The same meanings as those in Table 1, respectively.
*6: pH of each ink

A = Cyan: 9, Magenta: 8, Yellow: 7, Black: 6

B = Cyan: 6, Magenta: 7, Yellow: 8, Black: 9

C = Cyan: 8, Magenta: 9, Yellow: 6, Black: 7.

Examples 7 and 8, and Comparative Examples 7 and 8:

[0064] Using the fourreactive dye inks of the different colors in Group D and the cloths a and b, printing was conducted
by means of the above described ink-jet printing apparatus in the same manner as in Examples and Comparative
Examples shown in Table 2 except that the contents of thiodiglycol in the inks were changed as shown in Table 4.
Thereafter, the resulting print samples were subjecting to a steaming treatment at 102°C for 6 or 8 minutes, washed
and dried. The print samples were evaluated in level dyeing ability, bleeding tendency and coloring ability. The results
are shown in Table 4. As a result, it was found that when the content of the solvent in the ink containing the slower-
reacting dye was made lower, bleeding at color-mixed portions was suppressed to a significant extent to provide very
bright images, and color yield judged by the relative evaluation of the K/S values was also good.
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Table 4
Cloth | Content of solvent Level dyeing ability | Bleeding tendency Coloring ability*4
in each ink *7 *2 *3
Ex. 7 a A G G G
Ex. 8 b A G G G
Comp. Ex. 7 a B P P P
Comp. Ex. 8 b C F P P

*2 to *4: The same meanings as those in Table 1, respectively.
*6: Content of thiodiglycol in each ink (parts by weight)

A = Cyan: 23, Magenta: 26, Yellow: 29, Black: 32

B = Cyan: 32, Magenta: 29, Yellow: 26, Black: 23

C = Cyan: 29, Magenta: 32, Yellow: 23, Black: 26.

IV. Preparation of ink:

[0065] Sets of each 4 inks of different colors, which will be described subsequently, were prepared.

(5) Reactive dye inks:

[0066]

Reactive dye 10 parts
Thiodiglycol 24 parts
Diethylene glycol 11 parts
Potassium chloride 0.004 part
Sodium sulfate 0.002 part
Sodium metasilicate | 0.001 part
Iron chloride 0.0005 part
Water 55 parts.

[0067] Dyes used are the same as those used in Examples 1 and 2.
[0068] The rank order of reaction rate of the dyes used are as follows:
Magenta > Black > Yellow > Cyan.

[0069] The above respective components were mixed, and the mixtures were adjusted to pH 7.0 with sodium hy-
droxide and stirred for 2 hours. Thereafter, they were filtered through a "Fluoropore Filter FP-100" (trade name; product
of Sumitomo Electric Industries, Ltd.), thereby obtaining water-based inks to be used in Examples 9 and 10, and Com-

parative Examples 9 and 10.

(6) Reactive dye inks:

[0070]

Reactive dye 10 parts
Thiodiglycol 23 parts
Triethylene glycol monomethyl ether | 6 parts
Potassium chloride 0.05 part
Sodium metasilicate 0.0001 part
Iron chloride 0.0005 part
Zinc chloride 0.0003 part
Water 61 parts.

[0071] Dyes used are the same as those used in Examples 5 and 6.
[0072] The rank order of reaction rate of the dyes used are as follows:

10
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Black > Yellow > Magenta > Cyan.
[0073] The above respective components were mixed, and the surface tensions of the resultant mixtures were ad-
justed within a range of from 55 to 35 dyn/cm with isopropyl alcohol. Thereafter, the mixtures were adjusted to pH 7.0
with sodium hydroxide, stirred for 2 hours, and then filtered through a "Fluoropore Filter FP-100" (trade name; product
of Sumitomo Electric Industries, Ltd.), thereby obtaining water-based inks to be used in Examples 11 and 12, and
Comparative Examples 11 and 12.

V. Ink-jet printing apparatus:

[0074] A "Color Bubble Jet Copier PIXEL PRQO" (trade name, manufactured by Canon Inc.) of the following specifi-
cations, which makes use of thermal energy, was used.

. Ink-jet system: On-Demand type (bubble jet system)

. Head voltage: 24 V

. Head temperature: 35°C

. Drive pulse length: 10 us

. Drive frequency: 2.5 kHz

. Distance between nozzle and woven fabric: 1 mm

. Recording density: 16 dots/mm x 16 dots/mm (400 dots/inch x 400 dots/inch).

~NOoO b WN -

VI. Cloth:
[0075] The same woven fabrics as those used in Examples 1 and 2 were used.

Reference Examples 9 and 10, and Comparative Examples 9 and 10:

[0076] Using the four reactive dye inks prepared in (5) and the cloths a and b, printing was conducted by means of
the above described ink-jet printing apparatus while changing the shot order of the inks as shown in Table 5. Thereafter,
the resulting print samples were subjecting to a steaming treatment at 102°C for 6 or 8 minutes, washed and dried.
The print samples were evaluated in level dyeing ability, bleeding tendency and coloring ability. As a result, it was found
that when the inks were shot in order of reaction rate, beginning with the ink containing a slowest-reacting dye, bleeding
at color-mixed portions was suppressed to a significant extent to provide very bright images, and color yield judged by
the relative evaluation of the K/S values was also good.

Table 5
Cloth Order of shot *1 Level dyeing ability Bleeding tendency Coloring ability*4
*2 *3
Ref. Ex. 9 a A G G G
Ref. Ex. 10 b A G G G
Comp. Ex. 9 a B P P P
Comp. Ex. 10 b C F P P

*1: The rank order of reaction rate of the dyes used are as follows:
Cyan < Yellow < Black < Magenta.

Order of shot:

A =1 Cyan, 2 Yellow, 3 Black, 4 Magenta

B = 1 Magenta, 2 Black, 3 Yellow, 4 Cyan

C =1 Yellow, 2 Cyan, 3 Magenta, 4 Black.

*2 to *4: The same meanings as those in Table 1, respectively.

Reference Examples 11 and 12, and Comparative Examples 11 and 12:

[0077] Using the four reactive dye inks prepared in (6) and the cloths a and b, printing was conducted by means of
the above described ink-jet printing apparatus while keeping the inks varied surface tensions by controlling the amount
of isopropyl alcohol added as shown in Table 6. Thereafter, the resulting print samples were subjecting to a steaming
treatment at 102°C for 6 or 8 minutes, washed and dried. The print samples were evaluated in level dyeing ability,
bleeding tendency and coloring ability. The results are shown in Table 6. As a result, it was found that when the surface

11
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tension of the ink containing a slower-reacting dye was made lower, bleeding at color-mixed portions was suppressed
to a significant extent to provide very bright images, and color yield judged by the relative evaluation of the K/S values
was also good.

Table 6
Cloth | Surfacetensionof | Level dyeing ability | Bleeding tendency Coloring ability*4
each ink *5 *2 *3
Ref. Ex. 11 a A G G G
Ref. Ex. 12 b A G G G
Comp. Ex. 11 a B P P P
Comp. Ex. 12 b C F P P

*2 to *4: The same meanings as those in Table 1, respectively.

*5: The rank order of reaction rate of the dyes used are as follows:
Cyan < Magenta < Yellow < Black.

Surface tension of each ink (dyn/cm):

A = Cyan: 35, Magenta: 45, Yellow: 50, Black: 55

B = Cyan: 55, Magenta: 50, Yellow: 40, Black: 35

C = Cyan: 45, Magenta: 40, Yellow: 55, Black: 35.

[0078] According to the ink-jet printing processes of the present invention, prints free of any bleeding, bright, and
high in color depth and definition can be stably provided. Further, color yield upon printing is improved to a significant
extent, and so the problem of environmental pollution by waste water can be lessened.

Claims
1. Anink-jet printing process comprising at least the steps of:

(a) successively applying, as ink droplets, at least two inks of different colors to a cloth to form a color-mixed
portion;

(b) subjecting the cloth to a heat treatment to fix dyes contained in the inks to the cloth; and

(c) washing the cloth to remove unfixed dyes from the cloth, wherein the inks comprise water, an organic
solvent and individual reactive dyes different from one another in reaction rate, and the volume of a droplet of
the ink containing a slower-reacting dye is made smaller, in comparison to the volume of a droplet of the ink
containing a faster-reacting dye, upon the application of the inks.

2. Anink-jet printing process comprising at least the steps of:

(a) successively applying, as ink droplets, at least two inks of different colors to a cloth to form a color-mixed
portion;

(b) subjecting the cloth to a heat treatment to fix dyes contained in the inks to the cloth; and

(c) washing the cloth to remove unfixed dyes from the cloth, wherein the inks comprise water, an organic
solvent and individual reactive dyes different from one another in reaction rate, and the dye content per droplet
of the ink containing a slower-reacting dye is made lower in comparison to the dye content per droplet of the
ink containing a faster-reacting dye.

3. Anink-jet printing process comprising at least the steps of:

(a) successively applying, as ink droplets, at least two inks of different colors to a cloth to form a color-mixed
portion;

(b) subjecting the cloth to a heat treatment to fix dyes contained in the inks to the cloth; and

(c) washing the cloth to remove unfixed dyes from the cloth, wherein the inks comprise water, an organic
solvent and individual reactive dyes different from one another in reaction rate, and the organic solvent content
per droplet of the ink containing a slower-reacting dye is made lower in comparison to the organic solvent
content per droplet of the ink containing a faster-reacting dye.
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4. The ink-jet printing process according to any one of claims 1 to 3, wherein the total amount of individual reactive
dyes applied in the color-mixed portion is within a range of from 0.025 to 1 mg/cm2.

5. The ink-jet printing process according to any one of claims 1 to 3, wherein the cloth is a cloth comprising cellulose
fibers and/or polyamide fibers.

6. The ink-jet printing process according to any one of claims 1 to 3, wherein the reactive dyes are reactive dyes
having a monochlorotriazine group or a vinylsulfone group.

7. The ink-jet printing process according to any one of claims 1 to 3, wherein the cloth is subjected to a pretreatment
prior to the step (a).

8. Theink-jet printing process according to claim 1, wherein the volume of the droplet of one ink containing the slower-
reacting dye between adjacent inks is adjusted to 95% or less of the volume of a droplet of an ink containing a
faster-reacting dye.

9. Theink-jet printing process according to claim 2, wherein the weight of a slower-reacting dye in one ink containing
such a dye between adjacent inks is adjusted to 95% or less of the weight of a faster-reacting dye in an ink con-
taining such a dye.

10. The ink-jet printing process according to claim 3, wherein the total weight of solvents contained in one ink containing
a slower-reacting dye between adjacent inks is adjusted to 95% or less of the weight of solvents contained in an
ink containing a faster-reacting dye.

11. A print obtained by the ink-jet printing process according to any one of claims 1 to 10.

12. A processed article obtained by further processing the print according to claim 11.

13. The processed article according to claim 12, which is obtained by cutting the printed cloth into desired sizes, and
then subjecting each of the cut pieces to processes required to obtain a final processed article.

14. The processed article according to claim 13, wherein a process required to obtain the final processed article is
sewing.

15. The processed article according to claim 12, wherein the processed article is apparel.

16. The processed article according to claim 13, wherein the processed article is apparel.

17. The processed article according to claim 14, wherein the processed article is apparel.

18. An ink set suitable for use in ink-jet textile printing, comprising yellow, magenta, cyan and black inks containing
respective reactive dyes, wherein reactive dyes contained in the inks of the respective colors are different from
one another in reaction rate, and the dye content in the ink containing a slower-reacting dye is lower in comparison
to the dye content in the ink containing a faster-reacting dye.

19. An ink set suitable for use in ink-jet textile printing, comprising yellow, magenta, cyan and black inks containing
respective reactive dyes, wherein the reactive dyes contained in the inks of the respective colors are different from
one another in reaction rate, and the organic solvent content in the ink containing a slower-reacting dye is lower
in comparison to the organic solvent content in the ink containing a faster-reacting dye.

Patentanspriiche

1. Tintenstrahldruckverfahren, zumindest die Schritte umfassend:

(a) aufeinanderfolgendes Aufbringen mindestens zweier Tinten verschiedener Farben als Tintentrépfchen auf
einen Stoff zur Bildung eines farbgemischten Bereichs;
(b) Unterwerfen des Stoffes einer Warmebehandlung zur Fixierung von in den Tinten enthaltenen Farbstoffen
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an dem Stoff; und

(c) Waschen des Stoffes zur Beseitigung unfixierter Farbstoffe von dem Stoff, wobei die Tinten Wasser, ein
organisches Lésungsmittel und voneinander in der Reaktionsgeschwindigkeit verschiedene, einzelne Reak-
tivfarbstoffe umfassen, und beim Aufbringen der Tinten das Volumen eines Trépfchens der einen langsamer
reagierenden Farbstoff enthaltenden Tinte verringert wird, im Vergleich zum Volumen eines Tropfchens der
einen schneller reagierenden Farbstoff enthaltenden Tinte.

Tintenstrahldruckverfahren, zumindest die Schritte umfassend:

(a) aufeinanderfolgendes Aufbringen mindestens zweier Tinten verschiedener Farben als Tintentropfchen auf
einen Stoff zur Bildung eines farbgemischten Bereichs;

(b) Unterwerfen des Stoffes einer Warmebehandlung zur Fixierung von in den Tinten enthaltenen Farbstoffen
an dem Stoff; und

(c) Waschen des Stoffes zur Beseitigung unfixierter Farbstoffe von dem Stoff, wobei die Tinten Wasser, ein
organisches Lésungsmittel und voneinander in der Reaktionsgeschwindigkeit verschiedene, einzelne Reak-
tivfarbstoffe umfassen, und der Farbstoffgehalt pro Tropfchen der einen langsamer reagierenden Farbstoff
enthaltenden Tinte verringert wird, im Vergleich zum Farbstoffgehalt pro Trépfchen der einen schneller rea-
gierenden Farbstoff enthaltenden Tinte.

Tintenstrahldruckverfahren, zumindest die Schritte umfassend:

(a) aufeinanderfolgendes Aufbringen mindestens zweier Tinten verschiedener Farben als Tintentropfchen auf
einen Stoff zur Bildung eines farbgemischten Bereichs;

(b) Unterwerfen des Stoffes einer Warmebehandlung zur Fixierung von in den Tinten enthaltenen Farbstoffen
an dem Stoff; und

(c) Waschen des Stoffes zur Beseitigung unfixierter Farbstoffe von dem Stoff, wobei die Tinten Wasser, ein
organisches Lésungsmittel und voneinander in der Reaktionsgeschwindigkeit verschiedene, einzelne Reak-
tivfarbstoffe umfassen, und der organische Losungsmittelgehalt pro Trépfchen der einen langsamer reagie-
renden Farbstoff enthaltenden Tinte verringert wird, im Vergleich zum organischen Losungsmittelgehalt pro
Tropfchen der einen schneller reagierenden Farbstoff enthaltenden Tinte.

Tintenstrahldruckverfahren nach einem der Anspriiche 1 bis 3, wobei die Gesamtmenge der in den farbgemischten
Bereichen aufgebrachten einzelnen Reaktivfarbstoffe innerhalb eines Bereiches von 0,025 bis 1 mg/cm? liegt.

Tintenstrahldruckverfahren nach einem der Anspriiche 1 bis 3, wobei der Stoff Cellulosefasern und/oder Poly-
amidfasern umfasst.

Tintenstrahldruckverfahren nach einem der Anspriiche 1 bis 3, wobei die Reaktivfarbstoffe eine Monochlortriazin-
gruppe oder eine Vinylsulfongruppe aufweisen.

Tintenstrahldruckverfahren nach einem der Anspriiche 1 bis 3, wobei der Stoff vor dem Schritt (a) einer Vorbe-
handlung unterworfen wird.

Tintenstrahldruckverfahren nach Anspruch 1, wobei das Volumen des Trépfchens einer den langsamer reagieren-
den Farbstoff enthaltenden Tinte zwischen benachbarten Tinten auf 95% oder weniger des Volumens eines Tropf-
chens einer einen schneller reagierenden Farbstoff enthaltenden Tinte eingestellt wird.

Tintenstrahldruckverfahren nach Anspruch 2, wobei das Gewicht eines langsamer reagierenden Farbstoffs in einer
solch einen Farbstoff enthaltenden Tinte zwischen benachbarten Tinten auf 95% oder weniger des Gewichts eines
schneller reagierenden Farbstoffs einer solch einen Farbstoff enthaltenden Tinte eingestellt wird.

Tintenstrahldruckverfahren nach Anspruch 3, wobei das Gesamtgewicht der Losungsmittel, die in einer einen
langsamer reagierenden Farbstoff enthaltenden Tinte enthalten sind, zwischen benachbarten Tinten auf 95% oder
weniger des Gewichts der Loésungsmittel, die in einer einen schneller reagierenden Farbstoff enthaltenden Tinte
enthalten sind, eingestellt wird.

Druck, erhalten durch das Tintenstrahldruckverfahren nach einem der Anspriiche 1 bis 10.
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Verarbeiteter Gegenstand, erhalten durch Weiterverarbeitung des Drucks nach Anspruch 11.

Verarbeiteter Gegenstand nach Anspruch 12, welcher durch Schneiden des bedruckten Stoffes in gewlinschte
GroRen und anschlieRendes Durchfiihren von Verfahren mit jedem der zugeschnittenen Stiicke, die zum Erhalt
eines endgliltig verarbeiteten Gegenstands bendtigt sind, erhalten wird.

Verarbeiteter Gegenstand nach Anspruch 13, wobei ein zum Erhalt eines endglltig verarbeiteten Gegenstands
nétiges Verfahren Nahen ist.

Verarbeiteter Gegenstand nach Anspruch 12, wobei der verarbeitete Gegenstand Bekleidung ist.
Verarbeiteter Gegenstand nach Anspruch 13, wobei der verarbeitete Gegenstand Bekleidung ist.
Verarbeiteter Gegenstand nach Anspruch 14, wobei der verarbeitete Gegenstand Bekleidung ist.

Tintensortiment, geeignet zur Verwendung beim Tintenstrahltextildruck, das aufweist: gelbe, magentafarbene, cy-
anfarbene und schwarze Tinten, die jeweils Reaktivfarbstoffe enthalten, wobei die in den Tinten der jeweiligen
Farben enthaltenen Reaktivfarbstoffe eine voneinander verschiedene Reaktionsgeschwindigkeit aufweisen, und
der Farbstoffgehalt in der einen langsamer reagierenden Farbstoff enthaltenden Tinte im Vergleich zum Farbstoff-
gehalt der einen schneller reagierenden Farbstoff enthaltenden Tinte geringer ist.

Tintensortiment, geeignet zur Verwendung beim Tintenstrahltextildruck, das aufweist: gelbe, magentafarbene, cy-
anfarbene und schwarze Tinten, die jeweils Reaktivfarbstoffe enthalten, wobei die in den Tinten der jeweiligen
Farben enthaltenen Reaktivfarbstoffe voneinander verschiedene Reaktionsgeschwindigkeiten aufweisen, und der
Gehalt an organischem Lésungsmittel in der einen langsamer reagierenden Farbstoff enthaltenden Tinte im Ver-
gleich zum Gehalt an organischem Lésungsmittel der einen schneller reagierenden Farbstoff enthaltenden Tinte
niedriger ist.

Revendications

1.

Procédé d'impression par jets d'encre, comprenant au moins les étapes consistant a:

(a) appliquer successivement, sous forme de gouttelettes d'encres, au moins deux encres de couleurs diffé-
rentes a une étoffe pour former une zone de mélange de couleurs;

(b) soumettre I'étoffe a un traitement thermique pour le fixage des colorants présents dans les encres a I'étoffe;
et

(c) laver I'étoffe pour éliminer les colorants non fixés de I'étoffe, dans lequel les encres comprennent de l'eau,
un solvant organique et des colorants réactifs distincts, différents I'un de I'autre par leur vitesse de réaction,
etle volume d'une gouttelette de I'encre contenant un colorant a réaction plus lente est réduit, comparativement
au volume d'une gouttelette de I'encre contenant un colorant a réaction plus rapide, lors de I'application des
encres.

Procédé d'impression par jets d'encre, comprenant au moins les étapes consistant a:

(a) appliquer successivement, sous forme de gouttelettes d'encres, au moins deux encres de couleurs diffé-
rentes a une étoffe pour former une zone de mélange de couleurs;

(b) soumettre I'étoffe a un traitement thermique pour le fixage des colorants présents dans les encres a I'étoffe;
et

(c) laver I'étoffe pour éliminer les colorants non fixés de I'étoffe,

dans lequel les encres comprennent de I'eau, un solvant organique et des colorants réactifs distincts, différents
I'un de l'autre par leur vitesse de réaction, et la quantité de colorant par gouttelette de I'encre contenant un colorant
a réaction plus lente est réduite comparativement a la quantité de colorant par gouttelette de I'encre contenant un
colorant a réaction plus rapide.

Procédé d'impression par jets d'encre, comprenant au moins les étapes consistant a:
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(a) appliquer successivement, sous forme de gouttelettes d'encres, au moins deux encres de couleurs diffé-
rentes a une étoffe pour former une zone de mélange de couleurs;

(b) soumettre I'étoffe a un traitement thermique pour le fixage des colorants présents dans les encres a I'étoffe;
et

(c) laver I'étoffe pour éliminer les colorants non fixés de I'étoffe,

dans lequel les encres comprennent de I'eau, un solvant organique et des colorants réactifs distincts, différents
I'un de l'autre par leur vitesse de réaction, et la quantité de solvant organique par gouttelette de I'encre contenant
un colorant a réaction plus lente est réduite comparativement a la quantité de solvant organique par gouttelettes
de I'encre contenant un colorant a réaction plus rapide.

Procédé d'impression par jets d'encre suivant I'une quelconque des revendications 1 a 3, dans lequel la quantité
totale des colorants réactifs distincts appliquée dans la zone de mélange de couleurs est comprise dans l'intervalle
de 0,025 a 1 mg/cm?2.

Procédé d'impression par jets d'encre suivant I'une quelconque des revendications 1 a 3, dans lequel I'étoffe est
une étoffe comprenant des fibres de cellulose et/ou des fibres de polyamide.

Procédé d'impression par jets d'encre suivant I'une quelconque des revendications 1 & 3, dans lequel les colorants
réactifs sont des colorants réactifs comprenant un groupe monochlorotriazine ou un groupe vinylsulfone.

Procédé d'impression par jets d'encre suivant I'une quelconque des revendications 1 a 3, dans lequel I'étoffe est
soumise a un prétraitement avant I'étape (a).

Procédé d'impression par jets d'encre suivant la revendication 1, dans lequel le volume de la gouttelette d'une
encre contenant le colorant a réaction plus lente entre des encres adjacentes est ajusté a une valeur inférieure
ou égale a 95% du volume d'une gouttelette d'une encre contenant un colorant a réaction plus rapide.

Procédé d'impression par jets d'encre suivant la revendication 2, dans lequel le poids d'un colorant a réaction plus
lente dans une encre contenant un tel colorant entre des encres adjacentes est ajusté a une valeur inférieure ou
égale a 95% du poids d'un colorant a réaction plus rapide dans une encre contenant un tel colorant.

Procédé d'impression par jets d'encre suivant la revendication 3, dans lequel le poids total des solvants présents
dans une encre contenant un colorant a réaction plus lente entre des encres adjacentes est ajusté a une valeur
inférieure ou égale a 95% du poids des solvants présents dans une encre contenant un colorant a réaction plus

rapide.

Article imprimé obtenu par le procédé d'impression par jets d'encre suivant I'une quelconque des revendications
1a10.

Article traité obtenu en soumettant un traitement supplémentaire a I'article imprimé suivant la revendication 11.

Article traité suivant la revendication 12, qui est obtenu en coupant I'étoffe imprimée aux dimensions désirées,
puis en soumettant chacune des piéces obtenues a des procédés requis pour obtenir un article traité final.

Article traité suivant la revendication 13, dans lequel un procédé requis pour obtenir l'article traité final consiste
en la couture.

Article traité suivant la revendication 12, qui est un vétement.
Article traité suivant la revendication 13, qui est un vétement.
Article traité suivant la revendication 14, qui est un vétement.
Série d'encres apte a une utilisation dans I'impression par jets d'encres sur des matiéres textiles, comprenant des
encres jaune, magenta, cyan et noire contenant des colorants réactifs respectifs, dans laquelle les colorants réac-

tifs présents dans les encres des différentes couleurs sont différents les uns des autres par leur vitesse de réaction,
et la quantité de colorants dans l'encre contenant un colorant a réaction plus lente est inférieure a la quantité de
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colorants présente dans I'encre contenant un colorant a réaction plus rapide.

Série d'encres apte a une utilisation dans I'impression par jets d'encres sur des matiéres textiles, comprenant des
encres jaune, magenta, cyan et noire contenant des colorants réactifs respectifs, dans laquelle les colorants réac-
tifs présents dans les encres des différentes couleurs sont différents les uns des autres par la vitesse de réaction,
et la quantité de solvants organiques dans I'encre contenant un colorant a réaction plus lente est inférieure a la
quantité de solvants organiques présente dans I'encre contenant un colorant a réaction plus rapide.
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