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- INK=-JET PRINTING CLOTH, INK-JET PRINTING PROCESS

AND PRODUCTION PROCESS OF PRINT .
’ " This Sheet Has Been R

/N
E; 1d of the Invention

The'preéent.inVehtion relates to an ink-jet printing

_'cloth, an ink-jet'printing process and a production

process of a print.

Related Background Art

' Besides screen printing and roller.printing, ink-jet
printing has heretofore been known as a prbcéss of a |
printing on cloth formed.ofléatfon, silk, polyestef or the

like.” This ink-jet priﬁting is conducted'by means of an

Nlnk-Jet prlntlng apparatus obtalned by 1mprov1ng an 1mage-

formlng apparatus of an 1nk-3et system for formlng images
on recording medla such as plastlcs and recordlng paper so
as to be fitted for textile printing and the kind of a
cloth to be used. | "

| _The'ink-jet éystém'is one of nbn;impact prihting
sjstems, whichNejéats an ink or the like to direétly apply
th?fink_to cloth ar the like and is little in noise. A
textiIe printing'apparaﬁus equipped with a printing head

of the ihkfjetlsystem permits high-density printing

-operation_at_highfspeed.--Therefo:e, the textile printing

procésses using a'plate such as aTScreén or a design
rbller are unfit for multi-kind small-~quantity production,'
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Whereas the'ink—jet textile printing process-is a system

makiné no use'of any plate,.and'permits the multi-kind
smallequantity'production in a short period of time
because.dara for_printing can be formed with ease by a
host system or the like. . | : |

| Tne textile printing apparatus of the ink-jet sysrem |

is generally equipped with a carriage mounting a printing

'means'(printind-head)dthereon, a feeding means for feeding

'a cloth and control means for controlling these means.

The printing head by which ink droplets are ejected .
through a plurallty of ejection orifices is serially
scanned in a dlrectlon (a main scanning dlrectlon)

perpendlcular_to.the feeding directlon (a secbndary_

'ScanningedireCtion) of the cloth. ' On the other hand, the

~cloth is intermittently fed by a predetermined length at

the time printingzis stopped.V-According to this printing
process; inks are ejected on the cloth according to
prlntlng s1gnals to conduct prlnting. Therefore, The ink-
jet prlntlng process attracts attention as a prlntlng
method which is low in running cost and sllent._ When a

printing head in which a plurality of ink-ejecting nozzles

‘has been aligned in.the'secondary scanning direction is

used; printing of a width correspondinq.to the.number of
the nozzles can be performed every time the printing head
is scanned once on the cloth. |

In the case of color textlle prlntlng, a color image

T is formed by overlapplng 1nk droplets of plural colors

g . o
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ejected from respective printing heads each other. 1In .

?'general the color printing requires three or four

printing heads and ink tanks corresponding to 3 primary

colors of yellow (Y), magenta (M) and cyan (C) or 4 colors

including black (B) in addition to these primary colors.
Since such devices are used, the techniques required

of the'ink-jet_printing are:greatly different from those

~ of the screen and- roller printing. This is caused by such

differences in system as the-optimum.value of .viscosity
among properties of inks used in the ink-jet printing is

greatly ‘different from that of textile printing inks used

- in screen printing or the like and is low, the ink-jet

printing requires to take steps as to reliability such as

clogging'of a head, so~called additive color process, in

which a'few'inks'of'different colors are shot on the same

hpoSition S0 as’ to overlap each other, is. conducted and

dots of inks are very small.

Various investigations have thus been attempted as

to methods of such ink-jet printing. For example,-

Japanese Patent Publication No. 63-31594 discloses a

method in which textile printing is conducted on a cloth
containing a water-soluble polymer, a water-soluble salt

and water-insoluble inorganic fine particles, and Japanese

'Patent'Publication No. 63-31593 discloses a textile

printing method in'which inks_each having a viscosity of

200 cP or'lower and a surface tension of 30 to 70 dyn/cm

are used, and a cloth havingla water repellency of 50
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points or_morefas measured in accordance with JIS L 1079

is employed.

Since the prior art printing methods described above

are based on thinking that the penetration of inks 1nto

the interior of fiber is prevented to prevent the

_'diffusion of_dyes, thereby improving coloring, the

improvement in_coloring:is recognized to some extent.
However, thev involve problems sﬁch_as (1) it takes a long =
time to_drv the'inks,'(Z) no strikeéthrough occurs because
the inks do not_spread; and (3f an area factor becomee

small because the inks do not spread, and so coloring

‘ability is limited.

on the other hand, for:example, Japanese Patent

'Application Laid-Open_No.:4-59282 discloses an ink-jet

printing'cloth’obtained by incorporating 0.1 to:3 % by
weight of a surfactant into a. cloth formed of a"
hydrophilic fiber material. According to the cloth
subjected to such_aftreatment,-inks are absorbed_in the
interiorfof fiber7by diffusion, and so tendency to strike-_

through ie-enhanced.3 However, such a cloth is unfavorable

| to improvement inZColoring ability because dyes penetrate

1nto the 1nterior of the flber.
As. described above, the prior art technlques have
been able to_satisfy 1nd1v1dua1 performance

characteristics required of the ink-jet printing process

- for obtaininghexcellent prints to some extent, but has.

been unable to satisfy all the performance characteristics -
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It is therefore an object of the present 1nvention

to provide an 1nk-jet printing cloth and &an ink-jet

‘printing process, ‘which can provide bright-prints _

excellent'in drying property, free'of bleeding and high in
color depth, image'quality and grade, and a production
process of prints excellent in properties.-

The above object can be achieved by the present

'1nvention described below._'"

According to the present invention, there is thus

provided an ink-jet printing cloth on Whlch textile"

_printing is conducted u51ng an 1nk-3et system, wherein the |

cloth contains a water repellent and a hydrophilic agent

'so as to have a predetermined water repellency.

| According to the present 1nvention, there is also

provided a process for produc1ng an 1nk-jet printing cloth

on which textile_printing is conducted using an 1nk-jet

system, which'comprises.the steps of:
applying'a water repellentuto a cloth;
| drying the cloth; and | o
further applying a hydrophilic agent to the dry

" cloth.

| According to the present invention, there is further
provided an ink-jet prlntinq process compri51ng ejecting

1nks by an 1nk-3et system to print a cloth wherein a
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- and having a predetermined water repellency 1s used as

said_cloth..

According toﬂtne present-inVention, there is still

- further provided a prOcess for producing-a print by

applying inks to-a'cloth using an ink-jet system to print
the cloth,lwhioh'comprises the steps of:
| - applying inks tola'cloth containing a water
repellent and a hydrophilic agent and having a
predetermined water repellency,
fixing dyes in the inks to the cloth; and

washing the thus-treated cloth.

Bk;EFJDE§CBIEEION OF IﬂE DRAﬂING§

_Fig: 1A 1s a typical sectional s1de elevation_
schematically 111ustrating the constitution of an_ink-jet -
printing apparatus to which tne present invention is |
applied. | | .

Fig. 1B is an enlarged view of a portion of a

”.conveyor belt in Fig. 1aA.

Fig. 2 lS a perspective view typlcally 111ustrating

_a'printer sectlon and a feed_section_in the apparatus

shown in Flg. 1A.

Fig. 3 is a typical perspective view of an ink-

_feeding system_in the apparatus shown in Fig. 1A.

-'Fig. 4 is a.perspective_view schematically

illustrating the-odnstitution_of a printing head. to be
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mounted on the apparatus_shown'in Fig. 1A.

DES IPTION OF T P EFERRED EMBODIMEN S
According to the ink-Jet printing cloth and printing
process based on the present invention, prints excellent

in drying property, coloring ability and resistance to

'.bleeding can be provxded.'

According to the ink-jet printing cloth .according to

the present 1nvention, inks do not very penetrate 1nto the

.interior of fiber ow1ng to the water repellent contained

therein, and so dyes do not diffuse, resulting in
improvement in'coloring. The hydrophilic agent
simultaneously contained in the cloth moderately prevents

the'inks from being repelled by the water repellent. More

"specifically,_the inks'uSed'have affinity for the
.7hydrophilic agent, and are hence absorbed in the cloth to

some extent and also laterally spread.

-Therefore,'since the cloth according to the preSent

invention also becomes excellent in drying property and

'great in area factor, 1t is also excellent in coloring

ability. The term "area.factor" means_a'proportion of
dots occupied'in a unit area. When the permeability

(water'repellency)'of the cloth is preset to a Qalue less

than 50 points by-uniformly containing the water repellent
“and the hydrophilic agent in a certain proportion in the

' cloth, scattering of hydrophilicity of fiber itself due to

density, directional property,_irregularities, impurities
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and the like can be 1essened and so uneven spread
(bleeding) of 1nks can be prevented |

The preferred embodiments of the present invention

more detail.
No particular limitation is 1mpcsed on the fiber

material for the 1nk-3et printing cloth according to the

'.present_invention. Examples thereof3include various fiber

materials such as cotton, silk, wdol, nylon, polyester,

rayon and acrylic'fibers. The cloth used may be a blended-

fabric or union cloth thereof.

The water repellency in the present 1nvention has
been measured by using, as a measuring means, the_water
repellency test (spray method) described in JIS L 1092.

| ﬁc_particular limitation iS"imposed.on'the water
repellent useful_in.the'praCtice of thelpresent inyentibn

so far as it has the ability to repel water which is a

' main component of inks. However, examples thereof include

paraffins,_fluorine-containing_compounds;'pyridinium
salts; N—methylolalkylamides,-alkylethyleneureas,

oxazoline_derivatives,_silicone compounds, triazine

'.'compounds,-zirconium compounds-and mixtures thereof. Of

these, paraffinic and_fluorine-containing typetwater

repellents are-particularly preferred'from'the'viewpointsn

of easy adjustment of water repellency, prevention of
bleeding ‘and concentration.

The amount of the water repellent to be applied is

will then be described to explain the present 1nvention in
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0.05 to 40 % by weight based on the cloth. If the amount
is 1eSs than d 05 %'by:Weight the'effect of preventing

- excessive penetration of ink becomes insufficient. on the

other hand, lf the water repellent is contained in an
amount exceeding 40 % by weight, a great change in
performance can no longer be brought about. |

Any water-Soluble polymer'having a'water-repellent
function may also be used as the water repellent.
Examples of such water-soluble polymers 1nclude starch

cellulosic substances such as carboxymethylcellulose,

'methylcellulose and hydroxyethylcellulose, sodium

3 alginate, gum arabic, guar gum, gelatin, tannin and

derivatives thereof, polyvinyl alcohol and derivatives -

thereof polyethylene ox1de and derivatives thereof,

_water-soluble acrylic polymers, and water-soluble maleic

anhydride polymers.
The amount of the water-soluble polymer is 0.1 to 20

$ by weight based on the cloth. Any amount of the water-

soluble'polymer.exceeding 20 % by weight results in a

cloth markedly deteriorated in desizing ability. It is
also not preferred from the viewpoint'offeconomy to
contain the water-soluble polymer in such a great amount.
on the other hand, if the.amount is less than 0.1 t by

weight the effect of such an agent 1s not sufficiently

'exhibited.

The hydrophilic agent useful in the practice of the

present invention is a substance capable of improving the
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~ ink-absorbing ahility of a'cloth when added in a

_predetermined amount or more to the cloth as compared with

the cloth before its addition. Increase in the absorbing

abiiity can be determihed'by Whether the water repeilency |

. is reduced or not, and the degree of the reductlon. As

speclflc examples of a method of applylng the hydrophlllc.
agent, there_are cons1dered varlous methods such as a
method of containing a surfactant and a method of

containing a water-soluble substance having a hydrophilic

‘group. Any of these methods may be used.

As the surfactaht’uSed_for enhancing the absorbing

~ability, are preferred.anionic, nonionic and amphoteric _"
_surfactants. As examples of the anionic surfactant, may

 be mentioned surfactants of the sulfonzc acid,‘carboxyllc_,
. acid, sulfurlc acid ester and phosphorlc acid'ester types.

As the nonionic surfactant, there may be used ether types

such as'polyoxyethYIene_alkyl ethers, polyoxyethylene
alkyl allyl ethers and acetylene'glycol, the ester types

. . .such as polYoxyethylene alkyl esters and sorbitanrfatty

acld esters, amlnoether types such as polyoxyethylene '

alkylamlnes, ether ester types such as polyoxyethylene

~ sorbitan fatty acid esters, and the 1like. As the.

amphoteric surfaCtant, there”may be used betaine types and

'the like.

The surfactant is preferably applled in an amount of
O.Ql'to_so % by weight based on the_cloth.. If the amount

exceeds 50 % by weight,.a change in absorbing ability can



10

15

20

25

T —

Te———

- This Sheet H;

//m:///m/////nﬂfﬂ?“"'

=11 -

no longer be brought about, and such a greatlamount is
hence_not preferredpfrom_the viewpoint of economy. On the
other hand, if thelamount_ngleSS'than 0.01 % by weight,
the effect.of such an agent_is'not sufficiently exhibited.

 As the water—soluble substance having a hydrophilic

~group used for improving the,absorbing'ability, are

preferred those like water-soluble solvents generally
incorporated 1nto ink-]et 1nks.‘ Examples of usable
solvents include lower alkylene glycols such as ethylene
glycol diethylene glycol triethylene glycol and
propylene glycol. lower alkyl ethers of_alkylene glycols, .
such asgethylene"glycol methYl (ethyl, propyl or butyl) |
ether, diethylene glycol_methYI kethyl, propyl or hutyl)

'ether: triethylene glycol methyl (ethyl, propyl or butyl)

ether, propylenefglycol methyl'(ethyl, propylyor'butyl)
ether, dipropylene glycol methyl (ethyl, propyl or butyl)

ether and tripropylene glycol methyl (ethyl, propyl or

butyl)_ether: polyalkylene_glycols such as polyethylene
glycol”and polypropylene'91YCol and products obtained by
modifying one or'two hydroxyl groups thereof, typified by

mono- or dialkyl ethers thereof; glycerol, and

| thiodlglycol. Most of them are liquid but those having a

high molecular weight may be solid. However, their effect
is not different from that of the liquid.

The water-soluble substance hav1ng a hydrophilic

group is’ preferably applied in an amount of 0. 01 to 50 %

by weight based on-the cloth. If the amount_exceeds 50 %
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by weight, a ‘change in easiness of wetting can no longer
- be brought about, and suCh'a:great-amount is hence not

preferred froﬁ the viewpoint of econOmyg' Oon the other

hand, if the amounttis less than Q.Ol_%'by-weight, the
effect of such anjagent is not sufficiently exhibited.
The.preferable ranges of the water.repellent and

hydrophilic agent to'be added_to the cloth are as

'described above. However,'a ratio_between the amounts of

_these agents'to'be added is important. ‘With respect to

this ratlo, the amounts of the water repellent and

hydrophlllc agent are preferably determlned in such a

~ manner that the water repellency of the resultlng cloth is |

less than 50 p01nts.

The cloth accordlng to the present invention
contains the above-descrlbed substances for the purpose of
adjustlng its water repellency, but may also contaln
compounds other than these substances. _Examples of the :
compounds usable include water-soluble inorganiclsalts,
urea, catalysts, alkalis,.acids, antireductants,i

antioxidants,-level dyeing agents, deep dyeing agents,

'_carriers,'reducing_agents, oxidizing agents and metal

"ions.

As compounds effective in prevention'of bleeding and
1mprovement of colorlng ability, may be mentloned water-

soluble 1norgan1c salts. Examples of water—soluble _

_ 1norgan1c salts preferably used 1nc1ude alka11 metal salts

such as NacCl, Na2804, KCl and CH3COONa, and alkaline earth'
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metal salts such as CaC12 and MgCl,.

Urea 1s also very effectlve in preventlon of
bleeding and.improvement of colorlng ability. 1In
particular, its combined.use with the'water-soluble '
inorganic salt.has a'eynergietic effect and is hence
preferred. | -

As a method of.containinq the'ab0ve-described |

substances in the cloth) any method such as padding,

~ spraying, dipping, printing orjinkejet'may be-dseda

A cloth may be impregnated with a treating liquid
containing the water repellent and hydrophilic agent.

However, when a cloth 1s 1mpregnated with a treatlng

'liquld containlng the water repellent sO as to make the

cloth hard to be penetrated by 1nks, and then dried,

followed by applicatlon of the hydrophlllc agent for
1mprov;ng.wett1ng property, the treatlnq 11qu1d_for
improving the wetting'property does not penetrate-the |
interior of fiber because the'flber is impregnated with
the water-repellent, and eo_the treating liquid adheres
only to the peripheral snrface of the fiher. Therefore;

the wetting property of the peripheral surface of the

" This Sheet Has Been Re,i

i/

fiber is improﬁed. As a method of.determining the wetting .

.property where the 1nterlor of flber is dlfferent from the

perlpheral surface of the fiber 1n the wettlng property as

: descr1bed above,_such a dlfference can be conflrmed by
| conducting inkejet printing on a cloth, obserVing a fiber

 section of the resulting print to distinguish.a difference
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in the concentration'of a fixed dye between the peripheral
surface and the interior in the fiber seétion. More

specifically, if the_concentration of-the fixed dye on the

' peripheral surface side of theifiber in the fiber

structure is'higher than that on the interior side of the

fiber, it can be said that the wetting property of the

. peripheral surface of the fiber is higher than that of the

interior of the“fiber._ On the other hand, if there is

little difference in the concentration of the fixed dye

between the peripheral surface and the interior of the

fiber, it can he said that there is no difference in the -

' wetting property as well.

- After conducting the treatment as descrlbed above,
the thus-treated cloth is finally dried and optlonally cut
1nto 51zes_feedab1e_1n an 1nk—jet apparatus, thereby
providing these cut pieces_as-ink-jet'printing'cloths.f

No particular limitation is imposed on textile

~printing inks uSed.for the ink-jet printing cloths

~according to the present invention. ,However} when the

cloth is formed'of'a material such as cotton or silk ink—

- jet textlle printlng inks composed of a reactlve dye and

an aqueous medlum are preferably used. When the cloth is
formed of a mater1a1 such as nylon, wool, silk or ‘rayon,

ink-jet textlle prlntlng inks composed of an ac1d or

d1rect dye and an aqueous medium are preferably used.

_ Besides, when the cloth_ls formed of a polyester_material,

ink-jet textile printing inks composed of a disperse dye
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and an aqueous medlum are preferably used.

As SpelelC preferable examples of these dyes, may

- be mentioned the following dyes. The reactlve dyes

include c.I.'Reaetive Yellow 2; 15,_37,_42,-76, 95L 168
and 175; C.I. Reactlve Red 21, 22, 24, 33, 45, 111, 112,
114, 180 218 226 223 and 235; C.I. Reactive Blue 15,
19, 21, 38, 49, 72 77, 176, 203, 220, 230 and 235; C.I.
Reactlve Orange 5, 12, 13 35 and'95; c.I. Reactive BrOWn

7, 11, 33, 37 and 46; C.I. Reactlve Green 8 and 19; C.I.

'Reactive Violet 2, 6 and 22; C.I. Reactive Black 5, 8, 31

and 39; and the like.
The acid and direct dyes 1nclude C.I. Acxd Yellow 1,

7, 11, 17, 23, 25, 36, 38, 49, 72, 110 and 127; C,I. Apld
Red 1, 27, 35, 37, 57, 114, 138, 254, 257 and 274; C.I.
Acid Blue_j,]9,'52; 83, 90l_1l2.and 185; C. I..Acid Black
26, 107, 109 and.lss; C;I. Acid Orange 56, 67 and 149,
C.I. Direct Yellow 12, 44, 50, 86, 106 and 142; c I.
Direct Red 79 and 80;'¢.I. Direct Blue 86 106, 189 and
199 C.I. Dlrect Black 17, 19, 22, 51, 154, 168 and 173,
c I. Direct Orange 26 and 39; and the like.

| The dlsperse dyes include C. I. Disperse Yellow 3,.5,

7, 33, 42, 60, 64 79 104, 160, 163 and 237; C.I.

' Disperse Red 1,.60 135, 145, 146 and 191, c.I. Dlsperse'

' Blue 56, 60, 73, 143, 158,_198, 354, 365 and 366; c.I.

DiSperse Black 1 and lof C.I. Disperse Orange_30 and 73;
Teraprint Red 3GN Liquid ard Teraprint Black 2R;land_the .
like. |
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The amount (in terms of sollds) of these dyes to be _

used is preferably within a range of from 1 to 30 % by

| weight based on the total we1ght of the ink.

hs a water-soluble solvent used'together with the

”*dyes,_there may be used any water-soluble solvent

generally used in ink-jet inks. 'Preferable examples
thereof include.lower alkylene glycols such as:ethylene
‘glycol, dlethylene glycol triethylene qucol and
propylene glycol; lower alkyl ethers of alkylene glycols,
such as ethylene glycol methyl (ethyl, propyl or butyl) |

_ ether, dlethylenegglycol.methyl (ethyl, propyl or butyl)

ether, triethylene glycol methyl (ethyl, propyl or-butyl)'

ether, propylene glycol methyl (ethyl, propyl or butyl)

ether, dlpropylene glycol methyl (ethyl, propyl or butyl)
‘ether and trlpropylene glycol methyl (ethyl propyl or.
butyl) ether, polyalkylene glycols such as polyethylene
glycol and polypropylene glycol and products obtained by. .
modlfylng one or two hydroxyl groups_thereof, typlfled by
mono- or dialkyl ethers thereof; glycerol; thiodiglycol;
sulfolane; Nemethyl—é-pyrrolidone; 2-pyrrolidone; and 1,3-
dimethylez-imidazolidinone, The preferable content of

these water-soluble solvents is generally within a range

of from 0 to 50 $ by weight based on'the total weight of

the ink,

In the case of . a water—based 1nk the content of

_ water as a pr1nc1pal component is preferably within a

- range of from 30 to 95 % by welght based on the total.
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weight of the ink.

Besides the above components, anti-clogging agents

such as urea and derivatives thereof, dispersants,

_surfactants,_viscosity'modifiers such'as'polyvinyl

alcohol, ce11u1051c compounds and sodium alginate, pH

-adjustors, optical whltening agents, mlldewprooflng

agents, and the 11ke may be added as other 1ngred1ents for:""
inks as needed..

As an 1nk—3et recordlng method and apparatus used,

there may be used any method and apparatus conventlonally

known.- Examples thereof ;nclude a method and an apparatus
in mhich_thermai-energy-corresponding to recording signals
is appiied to an'ink'Within a recording head, and ink.
droplets are generated by this thermal energy.

The inks applled onto the 1nk—jet printing cloth of"
this';nventlon in accordance_with ‘the process of the
present imVentioh in the aboVe-described manner only

adhere to the cloth in this state. Accordingly, it is

~ preferable to subsequently subject the cloth to a process

" for fixing the dyes in the inks to fiber and a_proCess'for

removing unfixed dyes. Such a fixing process may be -
conducted in accordance with any conventionally-known .
method. Examples thereof include a steaming prOCess} an

HT steaming process and a thermofix process. The removal

" of the unreacted dyes may be performed by any washlng

process conventlonally known,

After conductlng the 1nk—jet printlng and the post-"
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treatment of the'cloth in the above-described manner, the

cloth is dried to provide a print according to the present
1nventlon. o
An. exemplary constitutlon of an 1nk-jet printing

apparatus used in the present_lnventlon w1l1 herelnafter

-be'roughly described. It goes without saying that the

apparatus to which the present 1nventlon can be applied is
not 11m1ted to the constltutlon as descrlbed below. It is ]
therefore possible to make any change in constltutlon and

add any constltutlonal element, whlch are eas11y conceived

_by those skilled in the art.

Flg. 1A is a typlcal sectlonal s1de elevatlon

schematlcally 1llustrat1ng the constltutlon of a prlnting

- apparatus. Reference numeral 1 deszgnates a cloth as a
- printing medium. The cloth 1 is unwound according to the

_frotation of'a rewlnd.roller 11, fed in a substantlally

horizontal direction by a conveyance section 100, which is

' provided at a position opposite to a printer section 1000,

through intermediatelrollers 13 and 15, and then wound up

on a'take-up roller 21 throughna'feed roller 17 and an

1ntermed1ate roller 19.

The conveyance section 100 roughly 1nc1udes

| conveyance rollers_llo and 120 respectlvely prov1ded on

the:upStream and downstream sides of the printer section
1000 viewing from theifeeding direction of the cloth 1, a
cngeyor belt 130 in thedform of an endless belt, which is

extended between'and_around these rollers, andla-pair of
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_platen_rollers 140taprovided so as to extend the conveyor

‘belt 130 under an appropriate tension in a predetermined

range to enhanoe its evenness, thereby evenly regulate the

surface of the cloth 1 to be prlnted upon printlnq by the

pprlnter section 1000. In this apparatus 111ustrated, the

conveyor belt 130 is made of a metal as dlsclosed in
Japanese Patent Appllcatlon Lald-Open No. 5- 212851. As
111ustrated 1n Fig iB w1th partial enlargement an.
adhesive layer (sheet) 133-1s.prov1ded_on its surface.
The cloth 1 is adhered to the conveyor belt 130 through
the adhesive 159ér'133 by an attaching roller 150, thereby-
ensuring the evenness of the clothll upon the printing
To the cloth 1 fed in a state that the evenness has
been ensured as described above, is applied a prlntlng
agent in the reglon between the platen rollers 140 by the
printer section 1000. The thus—prlnted cloth 1 1s

separated from the-conveyor belt 130, or the adhesive

layer 133 at the position of the'conveyance roller 120 and

wound up on the take-up roller 21. 1In the course of the
winding, the cloth is subjected to a drying treatment by a

drying heater 600. In'particular, this drying heater 600

is effective when_a.liquid agent is used as the prlnting:

agent.' The form of'the drying heater 600 may be'suitablys

selected from a heater by which hot air is blown on the

cloth 1, a heater hy which infrared rays are applied to

. the cloth 2,-and-the.1ike.

Fig; 2 is axperspective view typically illustrating
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the printer section 1000 and.the feed system of the

cloth 1.'"The_constitution of'the.printer_section'1000
will be described with'reference to this drawing and
Fig. 1A. | |

In Figs. 1A and 2, the printer section 1000 includes

‘a carriage 1016 which scans in a direction different from

the conveying direction-(a-secondary Scanning'direction) £

. of the cloth 1, for example, the width dlrectlon S of the

cloth 1 perpendlcular to the conveylng dlrectlon f.
Reference numeral 1020 des1gnates a. support rall extendlng
in the S directlon (a maln scannlng dlrectlon) and |
supporting a Sllde ra11 1022 Whlch supports and guldes a
_slider_lolz flxed_to_the carriage ;010. Reference numeral

1030 indicates a motor_as'a drive source for conducting

- main scanning of the carriagecloio.' The driving power

thereof is transmitted to the carriage 1010 through a belt

1032 to which the carriage 1010 has been fixed, or another

_ sultable drive mechanlsm.

on the carrlage 1010, are mounted sets of pr1nt1ng
heads 1100 each hav;ng many printing agent-applylng
elements'arranged in a predetermined'cirection (in this

case, the conveying direction f), said sets each being

. composed of a piurality of the printing heads 1100

arranged in aidirection.(in this‘case,.the'main scanning
dlrectlon S) different from Sald predetermlned directlon.
In this embodlment two sets of the prlntlng heads 1100

are held in the-conveylng dlrectlon. In each set, the
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printingfheads 1lobfare provided by'the number
corresponding to the nhnber of printing agents of
different colors, thereby permitting color printing.
COlors of the printing agents and the number of the
printing heads in each set may be suitably selected
according to an image intended to be formed on the cloth
1, and_the like. For-example, yellow (Y), magenta (M) and
cyan (C), or the three primary colors for-printing, or
biacki(ka in addition to these colors may make one set;

Aiternati&ely,.special colors (metallic'colors'such as

: gold_and'siiver,'and_bright red, blue, etc.), which are
_impOSSible or difficult to be expressed by the three

“primary colors, may be used in place of or in addition to

the ahove_color set.' Further, a plurality of printing

‘agents may be used according to the color depth even if

' they have the same colors as each other.

In this embodiment, as illnstrated in Fig. 1A, two
sets of the_printing heads'lioo, which each are composed
of plural printing heads arranged in the main scanning
direction S;,are provided one by one in the_conveying
direction f,: The colors, arranging numher,'arranging
order and the like of the printing agents used'in'the
printing heads in the respective sets may be the sane or

different from_each other according to the image intended

to be printed, and the like. Further, printing may be

made. again by the printing heads'of the second'set on a

region printed by main scanning of the printing heads of
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the'first-Set (either complementary thinning-out printing

or. overlap printinq may be conducted by the respective

sets of the printing heads) Furthermore, a printing

region may be allotted to each set to perform high-speed

' printing- Besides, the number of sets of the printing

heads is not limited to two and may_also be defined as one

-or more than two.

In these draw1ngs, inkfjet heads,.for example,'
bubble jet heads proposed by'Canon inc., each having a

heating element which generates thermal energy causing

-film'boiling of-ink'as energy used for_ejecting_the ink,

.are'used'as the'printing'heads 1100. Each of the printing

heads is used in a state that ink ejection orifices as the

'printing agent-applying elements have been disposed

downward toward the cloth 1isubstant1a1ly horizontally

conveyed by the conyeyance section_ldo, thereby ironing

out the difference in water head between the individual .

ejection orifices and hence making ejection conditions

h uniformjto permit both formation of good images and even

'purging.operation'for'all the ejection orifices.

A flexible cable 1110 is connected to each of the
printing heads 1100<in_such a manner that_it follows the

movement of the carriage 1010,1so that various signals

' such as drive signals and state signals for the head are

transferred.between_the-head and control means not
illustrated. Inks are fed from an ink-feeding.system

1130, in‘Which respective inks of different colors are
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contalned to the prlntlng heads 1100 through flexible

tubes 1120.

Fig. 3 is a perspective view typically illustrating

‘the ink-feeding system in this embediment; The ink-

feeding system 1130 is composed of two lines. More
specifiéally,.in the first- line, first ink-feeding tubes

1120 respectively connected to the first set of ink-

- storage tanks 1131 are connected to a head joint 1150

through the fiexible_tube 1110. In the second line,

- similarly, second ink4feedingutubes 1121 respectively

cenneqted to the second set. of ink-storage tanks 1132 are
eohnected_tq the head joint 1150 through the flexible tube
1i1lo0. |

| JEach ink-feeding”tuhe 1120 or 1121 ferhs a

circulation path composed of an outward ink-feeding tube

'1120a'or_1121a and an~ihward ink-feeding tube 1120b or

1121b.

The'ink-storage tanks 1131 and 1132 each have a
pressure pump not 111ustrated._ The ink in the tank 1131
or 1132 is pressurlzed by this pressure pump so as to pass

threugh the outward ink-feeding tube 1120a_or l112l1la as

. illustrated in Fig. 3, circulate through the printing head

1100 and then-pass'through the inward ink-feeding tube

1120b or 1121b thereby returning to the 1nk-storage tank

'1131 or 1132. -

By this.pressure pump, it is possible to recherge

the inks into-the ink-feeding tubes 1120 and 1121 and also
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to conduct purging operation'of the head by circulating

' the ink through the head and discharging a fraction of

this_ink“out of nozzles in the head. The ink-storage
tanks 1151 and 1132 may be provided respectively by a
number corresponding to the number of the printing_agents
of.different colors, thereby'permittinc color printing.
The number of the ink-storage tanks in each set may

be suitably selected according to an image intended to ‘be .

-formed on the cloth l, and the like. For example, three

tanks for yellow (Y), magenta (M) and cyan (C) colors, or

the three primary colors for printing, or four tanks-w1th

a tank for a black (Bk) color added to these tanks may be
prov;ded. Alternatively, tanks for special colors '
(metallic colors such as gold and silver, and bright red,
blue, etc.), which are impossible'or difficult to.be'

expressed by the three primary colors, may be used in

_place_of or in addition to the above tanks. Further, a .-

plurality of tanks may be used according to the color

fdepthfeven if'printing agents used have the same colors as

each otherL
The head joint 1150 is composed of a head joint 1151
for the’ first set indicated by a full line, a head.301nt
1152 for the second set indicated by a broken line and a
joint cover 1160._ |
| The constitution of the head used in the above-

described apparatus will hereinafter be described

‘schematically w1th_reference to Fig. 4.
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fig._4 is a sectional perspective view schematically

illustrating the constitution of an ink-jet head'to be
mounted on the ink-jet printing apparatus usedtin the
preeent-invention. | | |

'_In this drawing,'the:printing nead is constrﬁcted_by
overlapping a ton plate 71 and a base plate 72. The top'
piate.71 has a-plurality of grOOVes 75 which are to
define nozzles pa551ng an 1nk therethrough, a groove 74,
which is to define a common liquid chamber communicating
w1th,these grooves, and a feed cpening 75 for feeding the
ink to the common iiquid'chamber;. on the other‘hand,.the_
base plate:72'inciudes electrothermal conrerters 76'
corresponding to the 1nd1v1dual nozzles and electrodes 77

for supplying electric power to the electrothermal

 converters 76, respectively, said_electrothermal

converters and'electrodes being'formed integrally by a .
film—forminq techniéue. ﬁjection_openings (orifices) 78
through which the ink is ejected-are'defined by
overlapping the top plate 71 and the base plate 72 as
described above. .

| Here, the process of.forming ink_dropiets by the

bubble jet system, which is carried out by the above-

" described printing head, will be described simply.

- When a heating resistor (heater) reaches a
predetermined.temperature,'such a filmy bubble as covers a
heater surface is first formed. The'internal'pressure of

this bubble is very:high, and'so an ink within a nozzle is



10

15

20

'25f

;Thm

//ll//////////////i/‘iiii“"

forced out. The ink is moved toward the outside of the
nozzle and the'interiot'of the:commongliquid chamber hy

ineftia force by this forcing out. When the movement of

“the ink is facilitated, the moving speed of the ink within

the noZzle becomes slow becauselthe internal.pressu:e of
the bﬁbble turns negatiﬁe pressute, and fiow path
resistance also arises in additioh,h_since_the ink portion
ejectediout of.the ejection opening (orifice) is faster in
mov1ng speed than the lnk w1thin the nozzle, it is
constrlcted by the balance among 1nertia force, flow path
re51stance, shrinkage of the bubble and surface tension of
the ink, whereby_the.ihk portion is'separatec into a
droplet. At the same time as_the shrinkage of the bubble,

the ink is fed to the nozzle from the common liquid

chamber by;capillary force to wait a next pulse.'

As described:above, the printing head (hereinafter
may referred to-as an'ink-jet head), in;which the
electrothermal converter is used an energy?generatihg
means (hereinafter'may referred to as an energy-generating
element), can generate a bubble in the ink within the flow
path in:one—tofone Correspondence in,accordance with:a-
driving eiectficai polse signai and'also.immediatelj and

appropriately cause the growth]shrinkage of the bubble,

‘and so the ejection of ink droplets can be achieved with

excelient responsiveness in pafticulaf. The printing head.'
is advantageous in that it can also be made compact with

ease, merits of Ic technlgues and macro proce351ng
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techniques'in”the recent semiconductor:field, which are

remarkable for ad&ance in'technique'ana enhancement in
reliability, can be fnlly applied_thereto, high-density
mounting}can'be_aohieved'with ease, and produotion costs
are also low. | ” | |

The present 1nventlon will herelnafter be descrlbed
more spe01fica11y by the follow1ng examples and
comparatlve examples. In01dentally, all de51gnat10ns of
"part".or "parts® and "$" as will be used in the following
exampies mean part or_parts.by-weight and % by weight
unless eipressly noted; |

Ezamples 1 to 12:.

| (A)' Productlon of ink-jet prlntlng cloth:

Using a 100-% cotton satln fabric (mercerized
product), a 100 %ﬁnjlon taffeta fabric and'a 100 % |
polyester trop1ca1 fabrlc, pretreatments u51ng their
correspondlng pretreatment agents shown in Table 1 were
conducted by the padding process. The thus-pretreated

fabrics were then squeezed to a'pickup of 70 % by a mangle

iand dried at a drylng temperature of 120%: for 2 minutes.

(B) Preparation of 1nk—3et printing ink:

Reactive dye Inks, acid dye inks and disperse dye

_inksfwere.prepared'in the_following mannerr The total

amounts of the inks are all 100 parts.

(1) Reactive dye inks:
Reactive dye 'ij-: o ' | _ 10 parts

Thiodiglycol . ' 40 parts

rr—

:EN

Al
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‘Water . | S B , o - 50 éafts, :

Dyes used Wé:é:c.I. Reactivé.Yellow 95, c.I. |
Reactive.Redizzé,pC,If Readti?e,Blue 15 and C.I. Reactive
Blaak 39.

(2) Acid dye inks:

“Acid dye - o o o o 10 parts
DiéthYlene lecol _ : _ 40 parts
Water . _ _ _ | 50 parts.

Dyes used were C.I. Acid Yellow 110, C.I. Acid Red

266, C.I. Acxd Blue 90 and C.I. Acid Black 26._

(3) Dlsperse dye 1nks-

Dlsperse dye . : .10 pafts_
Thiodiglycol- . ) 40 parts
Water = I - 50 parts;_.

Dyes used.were.c,i. Disperse Yellow.42, Teraprint
Red BGN_Liquid (frade aamé, product of Ciba-Geigy AG),

c.I. pispe:saaBlué_sé.and'Teraprint Black 2R (trade name,
pfodﬁct of ciba-Geigy AG); |
(C) Ink-jet prlntlng._

U51ng a Bubble Jet Prlnter BJC-820J (trade name,
maﬁufactured by Canon Inc.) as an 1nkfjet prlntlng apparatus;
sets of the:above-prepared prinfing inks were_separafely'
charged in this prlnter. The fabrics'were separately'mounted

on base paper webs to permlt the conveylng of the fabrics,

25 '_thereby prlntlng the fabrlcs. Any prlntlng apparatus may be

used without limiting to the above printer.

(D) Post-treatmenti -
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The printéd fabricé were subjécted'tb a steamihg
treaﬁment ét 109%1 for 8 minutes for the'readtive dYe
inks, at 100°C for 30 minutes for the acid dye inks, and
at 180°C for 10 minutes for the disperse dye inks. The.

thus-treated cloths were washed and then dried.

“(E) Evaluation of prints:

The thus-obtained_print samples and the fabrics used
were evaluated in the.follﬁwing manner. The results are |
shoﬁn in Table iq |
(1) .Bleeding:_ _

The,lineafity 6f fihéelihe portions in each print

samplé was visually observed to.rank resistance to

‘ bleeding in accordance with the following standard:

A: Good;

'B: Sqméwhat poor;

C: Poor. - -_
(2) Color depth (K/S) of print:

A minimum spectral reflectance of a 20 x 20 mm
sqﬁare pripted portiqn in_eagh print sample was measured

by a Minolta Spectrqcolorimetér CM-2022 (trade name). A

' 'K/S- value was found from this reflectance. The COlbr

. depth of each print sample was ranked in terms of this K/S

value in accordance with the following standard:
| A: Greater than 13: |
B: 10 to 13;
C: Smaller than 10.

(3) Dryihg property:
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Prlntlng was conducted by the BJC-820J prlnter, and

the prlnted area ‘was rubbed with a cloth upon elapsed tlme

“of 30 seconds_after the printing. The drylng property was

evaluated.by whether ink smearing occurred or not and
ranked in accordance with the'following standard:

A: No.ink smearing occurred;

C: Ink smearing'occurred.
(4) Water repellency. | | |

Each fabric sample was’ sprayed w1th 250 ml of water

by a Spray Tester. (trade nhane, manufactured by Da1e1

- Kagaku Seiki Selsakusho) 1n accordance with the water

. repellency test (spray method) descrlbed in JIS L 1092.

The water repellency was ranked in terms of 0 to 100
p01nts accordlng to the wet state of the sample after the |
test. . |
Comparative Examples 1 to 11:

'Ink—jet'printing and evaluation were conducted in_.

' the same manner as in'Examples 1 to 12 except that the

cloths and the textile printing inks were changed to those

shown in Table 2. . The results are shown in Table'2;



Table 1

Pretxeatment

Resistance

Cloth ___Pr Ink ‘Water Color | Drying
' Agent [conc. in ag. solution (%)] . repellency | to bleeding | depth | property
Ex. 1 cotton v};:ter regellent 1 (3], Surfactant 1 [1], Reactive | 0 A A A
. | Nay005 [2) B et -
Ex. 2 | Cotton | Water regene'_‘t 2 [1), Surfactant 2 [1r} Reactive | 0 A A A
S T 23 (2] |
' _ | water repellem: 1 [3], Surfactant 1 [1], i .
-EX. 3 Cotton 0 : :
" _ NagS0, [4], Nag®0; (2] ' | Reactive . §. A A_
- ' Water repellent 1 [3], Surfactant 1 [1) s _
.Ex. 4 _Cbtton- urea [4], NagO0; [2] 7| Reactive o A A | A
S ' Water repellent 1 [3) Surfactant 1 (11, o o ' -
Ex. 5 Cotton | NayS0, [4], urea [4_],'Na2003 [2)" , IMactlve 0 A A A |
Ex. 6. Nylon | Water repellent 1 [3], Surfactant 1 (1] | Acid. 0. - A A A
Ex. 7 | Nylon | Water repellent 2 [3], Surfactant 1 [1] | = Acid 0 A A A
Ex. 8 | Nylon . g;g&r?ﬁllent 1 .[33' Surfactant 1 [1]_,. Ac1d 0 A __ A_. A
T | | Water repellent 2 (3] ‘Surfactant 1 {13, o _
Ex. 9 | MWlon |y, oo (4] | ’ 4l Acid 0 A A A
.' BX. 10 Pc_l_ .' Water repeilﬁ_,n]: 2 (3], Hydroph:.lic . Di e 0 A A A
Ex. 11 P_olyester Water repellent 2 [3], Surfactant 1 (1] | Disperse 0 . A A
Ex. 12 | Polyester | Water repellent 2 [3], Surfactant 2 {1] | Disperse 0 A A A

Water repellent 1:
' Water repellent 2:

Surfactant 1: Noigen HC (trade name, nonionic surfactant, product of Dai-ichi Kogyo Selyaku Co., Ltd. )
Surfactant 2: Neocall SW (trade name, anionic surfactant, product of Dai-ichi Kogyo Selyaku Co.,” Itd. )

Paragium SS (trade name, parafflmc softemng water repellem:, product of Ohara Paragmm -

Chemical Co., Ltd.).

Zebran F-1 (trade name, fluorlne-contalm.ng type water repellent, product of Ipposha 0il

Industries Co., Itd.).

Hydrophilic substance 1: Triethylene glycol butyl ether.




Table 2

Cloth _Pretreatment Ik | Water Resistance | Color orymg |
Agent [conc. in ag. solution (%)) repellency | to bleeding depth | property
2% | otton | ayems 29 | Reactive| o | ¢ | c | a
|- | cotton | water repellent 1 1, NayC03 [2] Reactive | 70 _' A e .
oomPy | Cotton | Water repellent 2 [1), Nag0O; [2] | Reactive | 90 A ¢ | ¢
g“: cotton Hydrophilic substance 1 (51, Na2m3 (21| Reactive o e s | a
| gnps : Ootton Surfactam: 1 [1]. Na2®3 [2] , Reactlve o c - .'.C_ 'A..
g:a:pé Cotton Surfactant 2 [1], NayQ03 [2] | Read‘-lve 0 c c A
| | waon | sufactant 1 [2)  Acia o c c a
- | ylon Hydroptunc substance 1 [5] Acid 0 c .' c a
g,x‘mpg | wien | water repellent 111 _Apid' s . c 8
B 10 Polyester Surfam 101 Disperse '_2'0 ¢ c| a
g" 1 Polyester quminc substance 1 [5]) Disperse d c B A

Water repellent 1:
Water repellent 2:

Surfactant 1:
‘Surfactant 2:

Paragium SS (trade name, paraffnuc softening water repellem:, pmduct of Ohara Paragium

Chemical Co., 1td.).

Zebran F-1 (trade name, fluorme-contaimng type water repellent, product of Ipposha 0il -

Industries Co., Ltd.).

Hydror.)h:l.llc substance 1: Triethylene glycol bul:yl ether.

Noigen HC (trade name, nonionic surfactant, product of Dai-ichi Kogyo Seiyaku Go., 1td.).
Neocall SW (trade name, anionic surfactant, product of Dai-ichi Kogyo Seiyaku Co., Ltd. )

-z -
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As apparent from Tables 1 and 2, all the prlnts
according to Examples 1 to 12 vere free of bleedlng, high

in color depth and also excellent in drylng property. In

partlcular, the cloth added w1th urea and 1norganic salts

"thereto descrlbed in Example 5 was excellent in resxstance

-to bleedlng and colorlng abillty, whereas the cloths

accordlng to cOmparative Examples 1l to 11 gave unfavorable

results such as low color depth, poor drylng property

_and/or the like. =

Examples 13 to 27 and om'arat've Exam les 12 to

Prints were produced in the same manner as in

‘Examples 1 to 12 except that the follow1ng fabrlcs were

~used as lnkfjet-prlntlng cloths.

"Using a 1OO % cotton broadcloth”(mercerized
product), a 100 % nylon taffeta fabric and a 100 %
polyester crepe de Chine,lpretreatments 1 using their
corresponding agents shownhin Tables 3 and.4 were |

conducted by the padding process. The thﬁs-pretreated

'fabrlcs were then squeezed to a pickup of 70 % by a mangle
-and dried at a drylng temperature of 120°C for 2 minutes.

'The thus-treated fabrics were further subjected to

pretreatments 2 using thelr correspondlng agents shown in
Tables 3 ‘and 4 were conducted sim;larly by the padding
process. The thus-pretreated fabrics were then squeezed

to a pickup of'70 % by a mangle and dried at a drying .

‘temperature of 120°C for 2 minutes. Besides the

formulations according to the examples as the pretreatnent_
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formulatlons, treatment formulatlons accordlng to the -
comparative examples, which are outside the scope of the
preeent, are shown in Table 5. |

Evaluation of.prints: | '

The thus-obtained print.sampies and the fabrics used
were evaluated in the foilowing manner. .The results are
shown in Tables.3 to 5}: | |
(1) Bleeding:

| The linearity of fine-line portions in each print

sample was visually obeerved_to_rank resistance to

- bleeding in accordance with the folloﬁing standarad:

A: Good:;

B: Sonewhat'poor:

HC: Poor.h | _
(2) Optlcal den51ty (OD):

The opt1ca1 dens1ty of a. solld prlnted area was

-measured by a Macbeth den51tometer RD918 thereby ranking

it in’ accordance w1th the follow1ng standard: -
A: OD value not lower then 1 3;
B: OD value ranglng from 0.8 to 1.2;

C: OD value lower than 0.8.

.(3) Tendency to strike-through:

The optical denéities of the front and hack'surfaces

of a solid printed area were measured-hy a Macbeth

densitometer RD918."$he tendency to strike-through was

ranked in terms of a ratio (OD of the back surface to OD

of the front eurface)'between the OD values in accordance
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with the following standard:
(Cotton)
A: Not lower than o.7l
Bt 0.60 to 0.69;
C: Lower than 0. 60.
(Nylon and_polyester)_
" A: Not lower than 0.9;
B: 0.80 to 0.89;
é: Lower than 0. 80.
(4) Drylng property.- | |
“An ink in an amount of 0. 03 g was dropped on a cloth
to be tested to rank the drylng property in terms of tlme
requlred to absorb the 1nk in accordance w1th the
follow1ng standard: |
A: Not longer than 10 seconds;
B: 11 to'30_seconds}. .. |
- C:s Longer.than.30 seconds.
(5) Permeability or wetting property (contact angle):'
B An ink 1n an amount of 0.03 g was dropped on a cloth'

to be- tested to measure 1ts contact angle with the: cloth

- {the cloth is ea51er to wet as the contact angle is

_ narrower, i.e., the wettlng property is greater)

' (Contact angle) _
S: Narrower than 90° (unmeasurable due to-strike-
.through). |
:} 90 to 110f{

G: Wider then 110°.
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An ink-jet printatb be tested was cut so as to

permit the observation of its fiber'séction. The section

was observed through a microscope to determine a

difference in the concentration of a fixed dye between the

peripheral surfadé-and the interior of the fiber. Thg

range of

OD value

A:

print was ranked as A where the color was deep in a wide

the peripherai surface of the fiber because its
wés also high.

The color was deep'ih a wide range of the

. peripheral surface of the fiber, but the color

was - thin in the interior of the fiberé
Thelcolor was-deepxoﬁly in a part of the
peripheral surface of the.fibér:_. |

The color was even and thin as a whole in both

peripheral'surface'and'interior of the fiber.



Table

Surfactar_tt 3/1

3 .
_ ‘Pretreatment 1 Pretreatment. 2 : I _
Cloth | Agent/conc. in |Cont.| Agent/conc. in|cCont.| Ink - Bleedu'ngoommymgyl:tr Werel%rl.
ag. soln. (%) angle| aq. soln. (%) | Angle|. - a prop. N *
- Water repell. 1/1, Surfactant 1/1, | .
E_x. 13| Cotton NayOy2 - | G NayCDo/2 | s React:l.ve A A| A .A. .A 0
_ ___|Water repell. 2/1, Surfactant 2/1, . 3 ' ' _- ) '
Ex. 14}Cotton |na,004/2 | € |Nay005/2 S |Reactivel A Al A i 0.
Water repell. 3/1 Surfactant 3/1 . _ ' , _ o
Ex. 15 OottonNaZmB/Z_ '. G NayCDy/2 ' s Reactlve A A A A | A C
. Water repell. 2/1, Surfactant 1/1, 3 I | : ' :
Ex. 16|Cotton NayC0s/2 Badald B NayC0/2 S |Reactive| A a A a a 0
1o Water-soluble poly- Surfactant 1/1, ' . n S _
Ex. 17|Cottonp ™) o NayC0/2 | G NayC0/2 s | Acid a a A | afl al o
Ex. 18|Nylon [Water repell. 1/1 | G |[Surfactant 1/1 | § | Acid A [ Aa] a A A 0
Ex. 19|Nylon [Water repell. 2/1' | G |Surfactant 2/1 | S Acid A a A A A 0
Ex. 20|Nylon |Water repell. 3/1| G S | Acid A A A A A 0
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Table 4

Pretreatment 1

Cloth Agent/conc. in |Cont.| Agetn/conc.in | Cont.| Ink Bleeding | OD m Drying g¥e| .Wateri_ -
_ ' aq. soln. (%) |angle| ag. soln. (%) | Angle : ' prop-. -t rep ell. |
Ex. 21| Nylon |Water repell. 2/1 | G ‘|Surfactant 1/1 S Acid A A A A A| o
| Bx. 22| wylon |[REEFEOMPIEPOT ¢ |swractant1/1 | s | Acid | A fal A | Al Af o
.. |cationic | ' . o L o
Ex. 23 |Polyester| "~ 11 G Surfac_tant__l_/; ] .Dlsperse A A _A. A Al o B
Ex. 24 |Polyester Water repell. 1/1 | G |Surfactant 2/1 .S |Disperse A A A A A 0 .g
 Ex. 25 Polyester|Water repell. 2/1 G |Surfactant 3/1 S DJ.sperse A A} A A A o i
{ Ex. 26|Polyester{Water repell. 3/1 | G |Surfactant 1/1 S |Disperse| A. A A A a 0 '
Ex. 27 |Polyester :Zrtef/?h‘ble POlY" ¢ |surfactant 1/1 | S |Disperse| a Al a | a| a 0
—
———]
—
=——
—
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—
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Table 5

Pretreatmm: 2

Cloth | Agent/conc. in [cont.| Agent/conc.in | cont:| Ink |Bleeding | oD tsglrm@luce- g e e
aq. soln. (%) |angle| agq. soln. (%) | Angle : Prop. ) repel *

Ex. 12 Cotton Na2®3/2 _ _ S Not conducted - |Reactive c C_ B A c 0.
‘Comp. : | water repell. 1/1,| . ' 3 . s | { - _ % ey
Ex. 1 Cotton NayC0,/2 _ G Not conducted { {Reactive A _ B _ C c- B ?0
Comp. |- Water repell. 1/1,| Water repell. 1/1, . y ' o - '
Ex. 1a| Cotton Nag(0y/2 g NagCDy/2 7 G |Reactive| A Bl ¢ c B 70
Camp. ' Surfactant 1/1, : ' : _ S -
Ex. 1 Cotton NayC05/2 . ._S Not conduct:ed R_eac_t1ve C ¢ B A c 70
gx"?‘“’i Nylon |Water repell. 1/1 | G | Not conducted | =- | acid | a Bl ¢ c B | 80
oomp- | Nylon |Surfactant 1/1 S | Not conducted | - | Acid c c| B a | c| o
g"pl 'Polyeiter Water repell. 1/1 G th conducted - - |Disperse A B C C B 80
- o |Polyester |surfactant /1 | S | Not conducted | - |pisperse] ¢ [c| B | a | c | o
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(Note) :
Water repellent 1: SumlfluOLl EM51 (trade hame, fluorine-
contalnlng type water repellent |
- product of_SumLtomo Chemical Co.,
Ltd.). |
Water repellent 2:.TSW831/CW80.(trade name; silicbne:type B
| . water repellent; product of Toshiba
Silicone Co., Ltd.).
Water repellent 3:'Paraguard 5192 (trade name, reactive:
- fluorore51n type water repellent
-_product of Ohara Paragium Chemlcal Co.,

Ltd.).

- Surfactant 1 N01gen HC (trade name, nonlonlc surfactant

l product of Dai-ichi Kogyo Selyaku Co.,
Ltd.). |
Surfactant 2: Neocall SW (trade name, anionic surfactant,
product'of_Dai-ichi_Kogyo Seiyaku Co.,
Ltd.). |

. Surfactant 3: Mlgreglrl GWL (trade name, nonionlc

surfactant, product of Senka K K )
Water-soluble polymer 1' |

Carboxymethylcellulose.

'_Cationic_substance 1:

Sanfix PRO (trade'name; polyamine tYpe,
'product of Sanyo Chemical Industries, Ltd.)
.As apparent from Tables 3 to 5, all the prints-

according to Examples 13 tofg7 were free of bleeding, high
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in color depth on the front'surfaces and excellent in
tendency to strlke-through and drylng property, whereas
the cloths accordlnq to cOmparatlve Examples 12 to 19 |

could not satisfy all the performance propertles at the

- same time.

- In the prior art, it has been said that coloring

‘ability and resistance to bleeding, and tendency to

strike-through are antipodal properties, and hence
difficult to satisfy at the same time. However, according
to the present invention, it has been poesible to satisfy
all properties of_ooloring.ability,_resistance-to

bleeding,'tendency to strike-through and ink-drying

_property at the same time by'causing the permeability or

wetting property to inks of the fiber structure to differ
between the interior and peripheral Surface thereof as

described above. In the present invention, the terms

| "permeability" and "wetting property" are used as

substantial synonyms. However, they are sometimes used
each in its proper yay in order to make easy to
understand. The term “peripheral surface" means fiber
.snrface,:i.e.;“an outer periphery in section of ahfiber,
For example; if a fiber struotnre is made hard to be
wetted (hard to be permeated) by an lnk on the interior
side thereof and easy to be wetted (easy to be permeated)
by the_;nk on the periphery side thereof like the present

inyention; the ink impacted on the cloth by ink-jet

- printing becomes easy to spread in the'peripheral"
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direction of the fiber, but hard to be absorbed in the
interior (thickness) direction. 1In such a case, the ink

' becomes a state that it diffuses into the peripheral

surface of the fiber and does not almost exist in the

'1nterlor thereof. Such a state is equal, as to the

prevention of ‘the diffu51on into the interlor, to the

method 1n.the prior art technlque that "the penetratlon of

inks into the interior of fiber is prevented to prevent

the diffusion of dyes". However, they differ as to

whether the dye diffuses into the peripheral surface of

the fiber or not In the prior art technique, the cloth
is hard to be permeated or wetted in both interior and
per1phera1 sides of the fiber. Therefore, the 1nks do not-
also spread in the perlpheral dlrectlon of the flber. Due
to this dlfference in "the spreadlng in the perlpheral
direction of the fiber", the prlor art technique has
provided a cloth'failing,to satisfy the coloring ability.
and having poor tendency to strike-through. To the

contrary, when the present invention is applied the area’

°factor becomes great the coloring ability is enhanced

and the tendency to strlke-through is 1mproved because the
ink goes along_the-perlpheral surface of the fiber to the
back surface.f' | |
“on the other hand, when compared with the method of
the prior art technique that "a;surfactant.is_contained in

fiber to absorb inks in the interior of the fiber by

- diffusion", this prior art technique can improve-the
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'tendency to. strike-through, but does not achieve effectiVe

absorption of light by dyes because the dyes penetrate

‘into the interior of the fiber, and hence can provide only

a cloth poor in coloring ability. To the contrary,

_according to the present invention, no ink is absorbed in

the interior of the fiber, and so coloring ability is
improved. | |

As described ahove, the ink-jet printing cloths and
prlntlng processes accordlng to the present 1nventlon
permit the prov151on of brlght prlnts excellent in drying
property, free of bleedlng and high in color depth and
1mage quality. ' :

Besides, the cloths obtalned by containing the water

repellent and the hydrophilic agent by at‘least two cloth-

treating steps can-provides bright prints free of

bleeding, high in color depth, good in tendency to strike-
through and high in. image quality and"grade, and are
excellent in ink-drying property upon printing, and hence
permits textile printing free from ink smearing.

- While the present invention has been described with

. respect to what is presently considered to be the

preferred embodiments, it is to be understood that the

' 1nvent10n is not limited to the dlsclosed embodlments. To
" the contrary, the 1nvention is 1ntended to cover various
-modlflcatlons and equlvalent arrangements 1nc1uded w1th1n

the splrit and scope of the appended clalms. The scope of'

the following claims is to be accorded to thegbroadest
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interpretatio'n so as to éncompass' all such modifications

and equivalent structures and functions.
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WHAT IS CLATMED IS: Bl e vt sl
1. An ink-jet printing cloth on which textile

printing is conducted using an ink-jet system,'wherein the

cloth contains a water repellent and a'hydrophilic agent

so as to have a predetermined water repellency.

2. The ink-jet'printiﬁg cloth according to Claim 1,
wherein the water repellency is less than 50 marks in

tefms of the water repellency presCribed by the water

-repellency test with.a spray method described in JIS L

1092.

3. The ink-jet printing cloth according to Claim 1
or 2, wherein thé'water repellent is any of paraffinic and

fluorine~containing typé water repellents.
4. The ink-jet printing cloth according to Claim 1,
wherein the water repellent is applied in an amount of

0.05 to 40 % by weight based on the cloth.

5. The ihk-jet-prihtinq cloth according to Claim 1,

wherein the hydrdphilic agent is'ap§lied in an amount of

. 0.01 to 50 % by weight based on the cloth.

6. The ink-jet printing cloth according to Claim 1,
further cbmpriéing at least one of a water-soluble

inorganic salt and urea.
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7. The ink—Jet prlntlng cloth according to Claim 1,
whereln the wetting property to inks of the- perlpheral
surface of fiber const;tutlng the cloth is higher than

that of the interior of the fiber.

8. A process. for produCing an ink-jet printing.
cloth on_which}textile printing is conducted using an ink-
jet system, which comprises the steps of:

applying a water repellent to a cloth;

drying;the cioth; and _' |

. farther applyihg'a hydrophilic agent to the'dry‘

‘cloth.

9. The_production process according to Claim 8,
wherein ajpredetermihed'water'repellency is given to the

cloth through the steps according to Claim 8.

10. The productlon process accordlng to Claim 9
whereln the water. repellency is less than 50 marks in
terms of ‘the water repelleney prescrlbed.by the water
repellency test_with?e sp?ay method_described in.JiS L

1092.

11. The production proeess according to Claim 8,
wherein the water repellent is any of paraffinic and

fluerine-centaining type water repellents.
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12. The production process according to Claim 8,

wherein the water repellent is}applied in an amount of

0.05 to 40 % by Weight.based on the cloth.

13. The production process according to Claim 8,

'whereln the hydrophlllc agent is applied in an amount of

- 0.01 to 50 % by welght based on the cloth.

14. The production process according to Claim 8,

'wherein at least one of a water-soluble lnorganlc salt and

urea 1s applied to the cloth.

15. The productlon process according to Claim 8,
whereln the wettlng property to inks of the peripheral -
surface of flber_constltutlng the cloth is made hlgher
than that of the interior of the fiber throngh the steps

according to Claim 8.

16. An ink-jet printing process comprising ejecting’

‘inks by an ink-jet system to print a cloth, wherein a

cloth contalnlng a water repellent and a hydrophlllc agent

~and hav1ng a predetetrmined water repellency is used as

said cloth.

' 17. The ink-jet printing process_according to Claim

16} wherein a cloth having a water repellencyiless than 50

marks in terms of the water repellency prescribed by the
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L 1092 is used.

- 18. The 1nk-jet prlntlng process accordlng to Claim:

16, whereln the water repellent is any of parafflnlc and

'fluorlne-contalnlng type water repellents.'

- 19. The ihkfjet printing-process acccrding to Claim

'16, wherein the_water_repéllent is applied in an amount of

_ 0.05 to 40 %'by-wéight-based on the cloth.

- 20. The ink-jet printing procéss'according to Claim
16, wherein the hYdfcphilic agent is applied in an amount

of 0.01 to 50 % by weight based on the cloth.
2i. The ink-jet printing process according to CIaim'
16; wherein the cloth contains at least one of a water-

soluble inorganic salt and urea. -

22. The ink-jet printing process according to Claim

16, wherein an electrothermal converter which generates

thermal energy causing film boiling of ink is_uséd as an

energy—genefating:heans for ejecting the ihk.

23. The 1nk-3et prlntlng process accordlng to Claim
16, which comprises the steps of:

applying inks to the cloth,
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fixing the applied inks to the cloth; and

 washing the cloth'éfter.the fixing'treatment.

'24. The ink-jet printing process according to Claim
16, whereln the wettlng property to 1nks of the peripheral

surface of fiber constltutlng the cloth is higher than

.that of the interior of the flber.

25. A process for producing a print by applying inks

to a cloth using an ink-jet system to print the cloth,

‘which comprises the steps of:

applying inks tb_a cloth contéinihg a water repellent
and a hYdrophilic agent and having a predetermined water
repeiiency: | | -
fixing dyes in the inks to the cloth; and

washing the thus-treated ‘cloth.

'26. The preocess for producing a print according to

'Claim 25, wherein a concentration of a fixed dye at the

periphefal surface of fiber constituting the print is
higher than that at the interior of the fiber through the

steps- according to Claim 25.

27. The process according to Claim 25, wherein a

cloth having a water repellency less than 50 marks in

terms of the water repellency prescfibed by the water

répellency test with a spray method described in JIS L
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1092 is used.

28. The process according to Claim 25, wherein the
water repellent is ény-of paraffinic'and fluorine-

containing type water repellents.

29. The process according to Claim 25, wherein the
water repellent is applied in an amount of 0.05 to 40 % by

weight based on the cloth.

30. The procesS'according to_ciaim 25, wherein the
hydrophilic agent is applied in an amount of 0.01 to'so %

by weight based on the cloth.

31. The process according to Claim 25, wherein the

cloth contains at least one of a water-soluble inorganic

salt and urea.



