-1- 2169242 [TITLE OF THE | NVENTI ON] Method for textile *
prirnti'ng BACKGROUND OF THE INVENTION 5 Field of the Invention This 3
invention relates to a nethod for textile printing by ink jet process, and \_"
more particularly to a nmethod for textile printing by ink jet process, §¥_
characterized by using specific, 10 pretreated cloth. Description of the
Prior Art In the printing of cloth sugch_.as woven or non-woven fabrlcs of
various fibers or mx-spun fabric, various printing nethods suc Sngugg

15 printing, screen printing, transfer printing, etc. have been So

enpl oyed, yand further a nethod for 4extile printing by ink jet process has
been propos%?lﬂﬁﬁ ©F (THEN INMENTIONSe conventional, ordinary nethods for 20
textile printing require print plates and the preparat|on of these plates
such as pl ate druns_Methedk o kaxtile coripbivgve or even in the transfer
printing the preparation of plates ror printing transfer paper is also
expensi ve, so that the prepara- tion does not pay fromthe viewoint of

cost, unl essBkEgc.E ?J] %sg%r ?mg Q&%i&?e:ﬁ;ge q?g?t ity. Further- nore,

t he perlod oF—FaS5Ho
5 Field of the Invention

This invention relates to a method for
textile printing by ink jet process, . and more
particularly to a method for textile printing by

N ink jet process, characterized by using specific,
10 pretreated cloth. | '

Description of the Prior Art

In the printing of cloth such as woven or
non~woven fabrics of various fibers or mix-spun
fabric, various printing methods such as roller

15 printing, screen printing, transfer printing, etc.
have been so far employed, aﬁd further a method for
textile printing by ink jet process has been proposed
for certain uses. | {
These co?ventional, ordinary methods for
20 textile printing ;equire print.plates and the
preparation of these plates such as plate drums or
- screen plateé are expensive oxr even in the transfer
printing the preparation of plates for printing
transfer paper is also expensive, so that the prepara-
25 tion does not-p&y from the viewpoint of cost, unless
the plates are produced in a lgrge quantity. Further-

more, the period of fashion of print cloth patterns



~ [y

is generallysso short that the preparation of the plates at each occasion
of change in fashion leads to a further cost increase, resulting in a
faflure to rapidly nmeet the fashion tendency, and this will 5 lead to a
hi glT"possi bility of stockpiles of an enggqpus amount of out-of-day prints.
To oWt come these di sadvantages, textile€ printing by an ink jet process

i s proposed.. Howeyer, in the textile printing by ink jet process, 10 a
recordi ng I|qU|d (|nk) of high viscosity such as the conventional printing

paste cannot lbe jenpleneah113ndd BHdIE EheR QimepP'rQb'a%t‘ﬁBYle%ff e cs, etc.,

the ink retainability of the surface of woven fabric is poor, and al so
owing to the prenetes @it leadhliotcddionl dfdehangecdn Fashion Alklad@st @ospread,
so that it is difficult to forma precise print pattern. Further- nore,

even if fixing e furthiepcostedndfease,crbsaledngl iar at Faifluire itdg, neit her
di stinguished levelling property nor high fixation efficiency of the dye on
20 the surface repiddyemeedbthe fashliioantebhdencyd. and tRisSWNVARY OF THE

| NVENTI ON Ac ordln to the present invention, there is provided a nethod

of printing ton@ebigh @psnsnmslty ofcahpakpmgsaoayen t he net hod
conpri sing the ste s of applying a_.cloth or its constituent fibres a
filmO0.5 to 30 F@PFﬁoPﬁ @poynt,pf PHE'°56éé§t FlnESHpr|S|ng a

mater-soluble polyner Tb ov%%%g%hlkh sgo xsadvgg gges, textile

. printing by an ink jet process is proposed.

However, in the textile printing by ink jet process,
— 10 ‘a recording 1iquid_(ink) of high viscosity such as
the conventional printing paste cannot be employed,
and in the case of printing woven fabrics, etc., the
ink retainability of the surface of woven fabric is
poor, and also owing to the presence of texture, the-
15 depositéd ink is liable to spread, so that it is

difficult to form a precise print pattern. Further-
more, even if fixing of the deposited dye is effected

. after the printing, neither distinguished levelling

property nor hzgh flxatlon efficiency of the dye on

20 the surface of woven fabrlc has been obtazned.




of rapidly absorbing the aqueous jet-ink, depositing 10 the aqueous
jet-ink on the cloth by ink-jet printing, and renoving the ink acceptor

after the dye is fixed on the cloth. DETAI LED DESCRI PTI ON OF PREFERRED -
EMBODI MENTS 15 The main feature of the present invention resides’ i*n a

met hod for textile printing by ink jet process, which conprises R
depositing an acceptor for ink onto the surface of cloth or its
constituent . -4- fibers as a mat8rial to be printed, the acceptor being

capabl e of easily and rapidly absorbing and accepting the ink as a
recording |i qSUMMARY| OF [THE: FNUENFZONand t hen depositing a jet ink thereon.
5 The cloth for use in the present. invention which mainly
characterizes the present invention includes cloth nade of fibers dyeabl e
with a water- soluble dye such. as patural fibers r exa e, cotton,

wool , silk, henp,'et6°°°F9§§HeF9t@Bef95§?§ntl nVSPtg?prle hexs a1 ayon,

t th t f 1 | t 1 X- | ot h
of ‘i heas i 1 BFEHLARALE, g'%%w?ﬁg'? BriBEbo, pRing, rer Ssee TeFARE | ih ber's
f | t | t &t
rebent 151 nERERAiloghd Krsh, WE' PBEnoB BERBE1stNERE] Sl " "¢
pretreated sO,g%,L9nAPLY Y 22109 oRS b 1285 BbRstItudnte R v rakffﬂr the ink

j et process.

0.5 to 30‘ymathiékfof an ink ’acceptbr comprising a

water-soluble._polymef '6; hYdrophilié'polYmer'Capable

of rapidly absorbing the aqueous jet-ink, depositing -
10 .the aqueous jet-ink"on the cloth by ink-jet printing,

and removing the ink acceptor after the dye is fixed

on the cloth

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

15
The main feature of the present invention
résides in a method for textile printing by ink jet
process, which comprises 'depdsiting an aéceptor for

ink onto the surface of c¢loth or its constitggnt g/




¥ N ' .

The presentsinventor has found that the said di sadvantages of the prior
art, particularly the 20 probl em encountered when an ink of |ow viscosity
for the ink jet process can be easily solved by providing an ink acceptor
havi~hg the said property on cloth as a material to be printed, and has

estabi i shed t he present invention. 25 Preferable material for the
acceptor includes water-soluble or hydrophilic natural or synthetic
pol ymers, and preferabl e exanpl es are natural -5- conpounds and their

nodi fied products or their derivative by chem cal reaction, such as wheat

fllour. 11 e1004B0xe! hGeaDhaAR AL nelii il Ol keciasel 1y starch,

cel lul ose, gum arabic, tragacan gum edn gum | nat e,

bentonite, el Chediig s¥BaRTL bff SalsAgyAdhd fi%gglgdiafﬂs%%agxgd%hs or their

derivatives such a$ water-soluble pol'yam de, "pol yacryl am d€, quat-ernari zed
pol yvi nyl pyrrohteepeingoknet Ankeas & FecoReing Nlqudy o Angmykel i de, 10

mel am ne resin, polyurethane, polyvinyl ‘al cohol, water-soluble polyester,
sodi um pol yacr pretess¢t and, thetfl deposdtiingna Jlet! imke therebnal s is used as
required. Furthernore, to reinforce the strength of the ink acceptor and/or
to i nprove fhe adhesi oBhef cletht fori mseadnefpher presensubsmeatdonit is
possible to use a resin as a_ binder such as SBR I atex, NBR | atex,
pol yvi nyl f or ma¥higB| padnhky| charaséeyizes thel presgnt invention
includes cloth made of fibers dyeable with a water-
soluble dye such as natural fibers, for example;
cotton, wool, silk, hemp, etc.; regenerated fibers,
10 for example, cupra, rayon, etc.; synthetic fibers,
for example, acry;, nylon; etc., or mix-spun cloth
of these different fibers or these fibers with other
fibers, such as fibers of polyester, vinylon, poly-.
propylene, acetate, triacetate, etc.: In the present
15 invention, the cloth or fibers constituting the cloth
is pretreated so as to rapi&ly and easily absorb and
accept an ink for the ink_jet process.
The present inventor has found that the said
\/‘ disadvantages of the prior art, particularly the
20 problem encounte;éh when an ink of low visqosity fof
the ink jet process can be easily solved by p:oviding
an ink acceptor having the said property on cloth
as a materiél to be printed, and has established the
presént invention. .
, 25 | | Preferable material for the acceptor includes

water-soluble or hydrophilic natural or synthetic

polymers, and preferable examples are natural



butyral, polyacrylonitrile, polyviny] chloride, polyvinyl acetatey phenol
restn, alkyd resin, etc., 20 if required. The ink acceptor is deposited on
the cloth by dissolving or dispersing the said polynmer individually or =«
their mxture in an appropriate solvent, thereby preparing a treating &:;
liquid, and treating cloth or 25 fibers constituting the cloth with the ™
treating liquid according to the kjjawn process, for exanple, .by dipping,
spraying, roll coating, rod-bar coating, 6 1 air knifé coating or the

| i ke. The treatnment can be carried out on the yarns or fibers before
meavinq (the treated yarns or fibers are woven thereafter) or on woven

cl ot h. ‘Thecanpeatmintamsh rtHed - auod fli editproddcesivencehédrt he printing or
just before the printing. The thickness of the ink acceptor coating film

t hus for mdeniyatine by sthenicalhmpaction, suchptas wheéak, £iomri s desirably
at least 0.1 [err], though dependent on the quantity of the ink to be
deposi t ed FiRF RAWASHa&EGIREAT s SURQrinnlbaming gelabinerr]. Wen the

et R R S\ LU R RSP R eRE ol s,
the ot her Ykt Bad Uil Yoastifbidthdce " HETSoNTed” SO0 cace in the
fixation gidd Gydithetdc WEsihe & e 28 MAd PEDEY pddGucts or
their derivatives such as water-soluble pdlyamidé, '
polyacrylamide, quaternarized polyvinylpyrrdlidone,
polyethyleneimine, polyvinyl-pyridinium halide, \)
10 jpelamine resin, polyﬁrethéne, p61yviny1 alcohol,
water-soluble polyester, sodium polyacrylate, etc;,
and at least one of these materials is used as
tequired. Furthermore, to reinforce'thé stréngth of
the ink acceptor and/or to-imprové the adhesion of
15 the ink acceptor to a'subst;ate, it is possible to
use a resin as a'binder such as SBR latex, NBR latex,
polyvinylformal, polymethyl methacrylate, polyvinyl-'
butyral, polyacrylonitrile, polyvinyl chloride,
polyvinyl acetate, phenol resin, alkyd resin, etc.,
20 jif required. ' |
The ink acceptor is deposited on the cloth by
dissolving or dispersing the said polymer individually
or their mixture in an‘appropriate'sdlvent, thereby
preparing a treating liquid, and treating cloth or
25 fibers constituting the cloth with the treating
liquid according to the known process, for ekamplé,

by dipping, spféying; roll coating,'rbd-bar'coating,



&

adjustﬁent df thickness can be easily .carried out by controlling a polyner
concentfation in the treating 20 liquid in the step of formng the ink
adceptor coating film Wen the ink acceptor is deposited on the surface of
clonh,or fibers constituting the cloth and when the ink is deposited on the
cloth by ink jet 25 process. The deposited ink is absorbed and accepted
by the ink accept.or within 3 mnutes, @né thus the ink dots will not
excessively spread on the cloth. -7- Thus, precise printing and a high
fixation efficiency of the dye can be attained in the successive dye-

fixing treafnent. Fur%hernnre, since the deposited ink can be absorbed and
accept ed mﬁthlﬂl§ukﬂl esfort18g PFnﬁhetHéFS-mﬁPhebérﬁét@F&FnFﬁg B2 ot her

|, d f dth
orinted ol ot h earroed G SRcEnpoRadhs: fe: 2ibegathathge: HHRuRRGeI y artor
the printing, @gﬁet@yé%h thggrﬂﬁeagr¥§ ekB apy ? ?Eh b%rgggtggycg§5|ve 10

dye-fixing treatnent han when ¢ any’coating of

the ink accepton #éveicd18en¢! Othel QrEStﬁléhEt &dn Beecaeehéadoheklﬁots are
excessively spread, because the ink for ink jet process Is usually an 15

aqueous solsut I&mvaﬁcéOit\o\_/tﬁéopriutn.ﬁbebﬁa§u§ﬁrb@ﬂ&rél BREeSpeRAsihgyUt i Ng
cloth are not always conpletely hydrophilic, for exanple, fibers of nylon,
wool , silk, '~ The thickness of the ink acceptor coating

film thus formed must be in such a range.as to accept

the ink, and is desirably at least 0.1 pm, thouéh

o dependent on the quantity of the ink to be deposited,
10 and practically is in a range of 0.5 to 30 pm.

When the thickness exceeds 30 nm, the fixation
efficiency of the dye in the dye-~fixing step is
deteriorated, and the dye-fixing time is prolonged,
resulting in a cost increase. When the thickness is

15 less than 0.5 pm on the othef hand, formation of
precise print péttern or an-increase in the fixation
efficiency of the dye cannot ;e attained. The
adjustment of thickness can.be easily carried out by

'controlling a polymer concentration in the treating
20 liquid in the sgép of forming the ink acceptor
coating film. _

When the ink acceptor is deposited on the
surface of cloth or fibers constituting the cloth and
when the ink is deposited on the cloth by ink jet

25 process. The deposited irik- is absorbed and accepted
by the ink acceptor within 3 minutes, and thus the

ink dots will_not-excessively'Spread on the cloth.



cotton, etc. and also owing to the presence of texture of cloth.

S dlfflcult to forma 20 precise pattern.

*Thus*it

Furthernore the fixation

efficiency of the dye is lowin the dye-fixing step. Even if cloth is

relatively hydrophilic such as cotton, it is not always so hygroscopic

to absorb

printed surface. Qther fibers. than the cotton fibers aré poor in the
C -8- property, and their handl i ng, such as wi nding,

hygr oscopi
I mredi gt el

the ink within a short time, for exanple, within 3 m nutes,
25 transfer the ink to other materizal, even if brought |n contact with the

after the

diff | h
probl ems ofPEHe %¥?5+s§r?rﬁﬁggﬁgeﬁggo%SPéb ;gggl 168 C%%gﬁéeﬁfgégﬁs
| nventi on. oE the d caﬁs?éanggﬁqga R thges %&vb ?yﬁgt process to be

used in the prese i nven

Pifiﬁ%@*@a&ﬁeﬁ%' eCi‘-‘uH:thmtSh:@W Qfinlcl€ thRCHepRsdieldl PEr'S

but it is
constituti

I on he so ar nomn

ng th otch as a material to be printed. For exanple,

the case ofnkethn! BecabsseBelli AAGS acuebtead wathan sheMpa whogese,

A
and’

can be used,

in 10

etc.,

direct dyes, reactive dyes, sulfur dyes in the reduced form naphthol dyes,
vat dy@s itimég. tkeneewilbrbe nol sbhéniay dfesthetcmatariad ,used.
Particularly preferable are direct dyes 15 such as C.I. Direct Yellow 8,

9, 11, 12,even LB broughB, igsp gontact withsghespripgedsgurdgcegs, 87, 93,
95, 96, 98, 100, 106, 108, 109, 110, 130, ,132, 142,

10

15

20

25

and the prlnted 'cloth can’ be laid one upon another or
wound up immediately after the printing, and thus

can be preserved in any form till the successive.
dye-fixing treatment.

On the other hand, when cloth without any
coating of the ink acceptor is used as cloth to be
printed, the applied inﬁ dots are excessively spread,
because the ink for ink jet process is usually an
agueous sqlution of low viscosity, whereas various
fibers constituting cloth are not always compietely
hydrophilig, for.e#ample, fibers of nylon, wool, silk,
cotton, etc. and also owiﬁg to the presence of
texture of cloth. Thus it is difficult to form a
precise pattexn._;Furthermore.the_fixation efficiency
of the dye is low in the dye-~fixing step. Even if
cloth is relatively hydrophilic such as cotton, it is
not always so hygroscopic as to absorb the ink within
a short time, for example, within 3 minutes, and
transfer the ink to other material, even if brought

in contact with the printed surface. Other fibers

than the cotton fibers are poo¥r in the hygroscopic



144, 161, 163; C.I. Direct Oange 6, 15, 18, 26, 29, 34, 37, 39, 40, 41,
46, , 49, 51, 57, 62, 71, 105, 20 107, 115; C 1. Drect Red 2, 4, 9, 23,
26, 31, 39, 62, 63, 72, 75, 76, 79, 80, 81, 83, 84, 89, 92, 95, 111, 173,
1847 207, 211, 212, 214, 218, 221, 223, 224, 225, 226, 227, 232, 233, 240,
241“242 243, 247; C.|I. Direct Vi ol et 7, 9, 47, 48, 51, 66 90, 93, 25
94, 95,. 98 100, 101 C 1. Drect Blue 1, 10, 15, 22, 25, 55, 67, 68, 71,
76, 77, 78, 80, 84, 86, 87, 90, 98, Tod ~108, 109, 151, 156, 158, 159, 160
168, 189, -9- 1 192, 193, 194, 199, 200, 201, 202, 203, 207, 211, 213,
214, 218, 225, 229, 236, 237, 244, 248, 249, 251, 252, 264, 270, 280, 288,

289 291: Q| 7 , 59 63, 65. 5
66. 67.. 68 7£%§%‘£§;§ . %%.el.% Sar%?clt%%fom%%cﬁ]&sgs nfgg’g 103, 106, 113,

115, 116, 157,;ﬂaﬁam&@ayla&te&%hé%mm A quike AAFeicldd 423, 227,
228, 229; C.|. Direct Black 9, 17, 19, 22, 32, 51, 56, 62, 69, 77,. 80, 91,

94, 97,.108, lidpdht:. 1ThesEl probl@msl®f ¥k pi3dr B2% hbd bebth, 154,
166, 173 199; Kayacel-on Red C HB, Kayacel on Rubin C EL; Kayacel on Bl ue
GG etc. andcpmaéatﬁéydyodvsdbnna§h©|prqngnﬁuhnyen§uqam 2, 3, 13, 14, 15,
17, 18, 23,5 24, 25, 26, 27, 29,:35, 37, 41, 4249, 50, 52, 54, 55 57. 15
58. 63, 64° 75 76, 77AS7§0 ghe gye £9r ghe drk £or dak JEt Prodess o5 g,

111, 115, 116, t<1>311: %?égd g.:n thge%gels\/e%tai%% t51.on7, aln(gr o]fl’t:hje2 sol%ar15 16,
known dyes can be used, but it is preférable to ;eléct '
it in Qiew of the.species of fibers con#tituting the

- clotch as a material to be printed. For exéméle, in

10 the case of cellulose-based fibers such as cottoﬁ,
hemp, viscose, etc., direct'dyes, readtive dyes,
sulfur dyes in the reducéd form, naphﬁhol'dyes, Vat
dyes  in the reduced férm, solubie vat dyes, etc. can'
be used. Particularly preferable are direct dyes

15 such as C.I. Direct Yellow 8, 9, 11, 12, 27, 28, 29,
33, 35, 39, 41, 44, 50, 53, 58, 59, €8, 86, 87, 93,
95, 96, 98, 100, 106, 108, 109, 110, 130, 132, 142
144, 161, 163; C. I Direct Orange 6, 15, 18, 26, '
29, 34, 37, 39, 40 41, 46, 49, 51, 57, 62, 71, 105,

20 107, 115, C I. Dlrect Red 2, 4, 9, 23, 26, 31 39,
62, 63, 72 75, 76, 79, 80, 81, 83, 84, 89, 92, 95,
111, 173, 184, 207, 211, 212, 214, 218, 221, 223,
224, 225, 226, 227, 232, 233, 240, 241, 242, 243,
247; C.I. Direct Violet 7, 9, 47, 48, 51, 66, 90, 93,

25 94, 95, 98, 100, 10l; C.I. Direct Blue 1, 10, 15, 22,
25, 55, 67, 68, 71, 76, 77, 78, 80, 84, 86, 87, 90,
98, 106, 108, 109} 151, 156, 158, 159, 160, 168, 189,



20, 30, 34, 35, 41,
74, 78, 82, 84, 87;
29, 35, 37, 40, 41,
104, 106, 108, 109,
126, 128, 130, 131,

Reactive Violet 1, 3, 4,
Reacti ve Blue 2, 3,
10 38, 39, 40, 42, 43, 49, 51, 52, 65, 66, 67, 68, 71, 73, 74,

Cl.
28, 29,

14517 714871891%;919@0 1%2 19%%919‘?901%3711%?919352%@71&%\r
Boaiadt 208 s, 13297 936, a2 ghiny a0 948

345 2Nt §He
Kayaku K%l J asp%n

G een 5,
16, 17,
26, 31,

¢
42, 44, 45, 46,.56, 57, 62, 63, 64, 67, 69, 71, 72, 73,
C.l. 20 Reactive Red 3, 13, 17, 19, 21, 22, 23 24
43, 45, 49, 55, 56, 58, 63, 67, 80, 81, 82, 85, 86, 87%
110, 111, 112, 113, 114, 11v, 118, 119, 120, 123, L%g
132, 141, 147, 158, 159, 170, 171, 174, 176, 25 C.I=
5 6, ¥,98- 9, 16, 17, 22, 23, 24, 26, 27, 33;
5, 8, 10, 13, 14, 15, 17, 18, 19, 21, 25, 26, 27,

114, 116 119,
Reactlve 5
5 6, 7, 8, 9,
'8, 14, 21, 23,
2?@'V2éea'zéﬁeSzg§ KéyﬁcebOE PB%E&cEer'eS (Ni hon

to mx-spln~10°fabr{cs of cotfon Wth other fibers

are deposgiésh tIe, s2Np glg s295 gdescsibediabgye. 5y\he|3t,h35f| bers are of

protein such as mool

dyes Gbcuﬁbntﬁlkuﬂsﬂybs) 80¢pas5| ve9¢gyesI.spivbte BabwihS4dyes,
in the reduced form naphthol

sitk; nylon, etc. or of pol yanlde aci d dyes, chrone

sul fur dyes

dyes; etc. can be enployed. Particularly

preferabl 8 ark0Gci03yek0&uchlas L15, NBd ¥&FLoh627,110, 282,39,

195,

229} C.i; Di:ect Black 9,

69, 77,
10

200, 209,

80,

210, 212, 221, 222, 223, 227, 228,

17, 19, 22, 32, 51, 56, 62,

91, 94, 97, 108, 112, 113, 114, 117, 118,

121, 122, 125, 132, 146, 154, 166, 173, 199;

Kayacelon Red C-HB, Kayacelon Rubin C-BL; Kayacelon

Blue C~G, etc.; and reactive dyes such as C.I.

Reactive Yellow 2, 3, 13, 14, 15, 17, 18, 23, 24, 25,

26, 27, 29,
64,

15 58, 63,

88,

91, 92,

35, 37, 41, 42, 49, 50, 52, 54, 55, 57,

75, 76, 77, 79, 81, 82, 83, 84, 85, 87,

93, 95, 96, 111, 115, 116, 131, 135;

C.I. Reactive Orange 5,

20

25

7, 10, 11, 12, 13, 15, 16,

20, 30, 34, 35, 41, 42, 44, 45, 46, 56, 57, 62, 63,
64, 67, 69, 71, 72, 13,
13,
37, 40, 41, 43, 45, 49,

74, 78, 82, 84, 87; C.I.

Reactive Red 3, 17, 19, 21, 22, 23, 24, 29, 35,

55, 56, 58, 63, 67, 80, 81,

82, 85, 86, 87, 104, 106, 108, 109, 110, 111, 112,
113, 114, 117, 118, 119, 120, 123, 124, 126, 128,
130, 131 132, 141, 147, 158, 159 170, 171, 174, 176;

C.I. Reactive Vlolet 1, 3, 4, 5, 6, 7, 8, 9, 16, 17,

22, 23, 24, 26, 27, 33; C.I. Reactive Blue 2, 3, 5, 8,

10, 13, 14, 15, 17, 18, 19, 21; 25, 26, 27, 28, 29,



40, 42, 44, 49, 50, 61, 64, 76, 79, 110,/ 127, 135, 143, 151, 159, 169, 174,
190, 195, 196, 197, 199, 218, 20 219, 222, 227; C.|. Acid Oange 3, 19, 24,
£8:1, 33, 43, 45, 47, 51, 67, 94, 116, 127, 138, 145, 156; C.I. Acid Red
35, 42, 57, 62, 80, 82, 111, 114, 118, 119, 127, 128, 131, 143, 151, 154,
158, 249, 257, 261, 263, 266, 299, 301, 336, 337, 361, 396, 397; 25 C. |
Acid Violet 5, 34, 43, 47, 48, 90, 1030126; C.|. Acid Blue 25, 40, 41, 62,
72, 76, 78, 80, 82, 92, 106, 112, 113, 120, 127:1, 129, 138, 143, 175, 181,
- 11 - 205, 207, 220, 221, 230,.232, 247, 258, 260, 264, 271, 277, 278,

279, 280, 388,.,.29Q,. 326; . Acid Greep 16, 17, 19, 20. 25. 28, 40, 41,
71: C. 1. Acid o -'4,4%435'0.405' AT4 Shac 27,254,859,8718,?%2:??'5 172,
etc. acid reactd v y S C. ctiye [ 1 21, A 34, , 69, 98,
125, 127; c.|.c7t%e§7cf'.\e7zs'oan'ge 9,-}%3!??@83#%’.quRegé\?fvléO%édlng 65 66
78, 83, B4, 10Qs 145,1%3 1404 150 6 17205 C. 147 RepgE] VEsY] 0168, 341 C.1.

Reactive Blue 50, 69, 94, 177; 10 C. 1. Reactive Brown 12, etc. Wen the

fibers are of 1aylied ) 170 prefesabie, trgaselPppic. tyeressefvaés C.|. Basic
Yel low 1, 2, 4, 11, 13, 14, 15, 19, 21, 23, 24, 25, 28, 29, 32, 36, 39, 40,

45, 49, 515 SGreEh $3,8602,/04,7/115/736/7.9822185C.B7,RédctdPe C.|. 15
Basi ¢ Orange 21, 22, 27, 28, 29, 30, 36, 40, 42, 43, 44, 46, 47, 57, 58;
C. 1. Basic Re®rown 1, 54,6/, 18, 22 .16231724182519p721 9924 38526386, 38, 39,
45, 46 30; C.I. Reactive Black 4, 5, 8, 14, 21, 23, 26, 31,

32, 34; and the individual dyes in Kayacelon React

series (Nihon Kayaku K.K., Japan); Onto mix-spun -
10 fabrics of cotton with other fibers are deposited

the same dyes as described above.

When the fibe::;s are of protein such as 'v}ool, -
silk, nylon; etc. or of polyamide, acid dyes, chrome
dyes (acid mordant dyes), reactive dyes, soluble vat

15 Qdyes, sulfur dyes in the reduced form, naphthbl dyés,
etc. can be employed. Particularly preferable are |
acid dyes such as C.I. Acid Yellow 17, 19, 25, 39,

40, 42, 44, 49, 50,.61, 64, 76, 79, 110, 127, 135,
— 143, 151, 159, 169, 174, 190, 195, 196, 197, 199, 218,
| 20 219, 222, 227; C.i. Acid Orange 3, 19, 24, 28:1, 33,
43, 45, 47, 51, 67, 94, 116, 127, 138, 145, 156;
c.I. Acid Red 35, 42, 57, 62, 80, 82, 111,114, 118,
119, 127, 128, 131, 143, 151, 154, 158, 249, 257,
261, 263, 266, 299, 301, 336, 337, 361, 396, 397;
25 C.I. Acid violet 5, 34, 43, 47, 48, 90, 103, 126;
c.I. Acid Blue 25, 40, 41, 62, 72, 76, 78, 80, 82, 92,
106, 112, 113, 120, 127:1, 129, 138, 143, 175, 181,



51, 52, 54, 59, 60, 61, 68, 69, 71, 74, 75, 78, 80, 81, 82, 95, 160, 162,
103, 104, 109; C. 1. Basic 20-Violet 1, 2, 3, 7, 10, 15, 16, 20, 21, 25, 27,
28, 35, 37, 39, 40, 48; C. 1. Basic Blue 1, 3, 5, 7, 9, 22, 26, 41, 45, 46,
47, 54, 57, 60, 62, 65, 66, 69, 71, 75, 77, 78,. 85, 89, 92, 93, 95, 96, , .
105, 109, 116, 117, 120, 122, 124, 137, 141; C 1. Basic Geen 1, 25 4, E?
8, 9; CI. Basic Brown 14; C |. Basic-Black 8, etc. Wen the cloth to be
printed conprises - 12 - synthetic fibers and/or sem -synthetic fibers
as the main conponent, it is preferable to use disperse dyes as a dye for
the ink. So far_known disperse dye can be eanOéed but garticularly
?

pref er abl 20e 297, 220 0j2%er 230|239y 524 %2, 268, 860,7286479, 83, 100, 124,
140, 160, 162, 163, 164, 165, 186, 192, 224: C.L. D a 13, 29,

30, 31, 3@ Tind e 2 B8 A0, 386, M40 525 CFASla Rod%as, b4, 5o,
72, 73, 7 92, 93 303 0111,,113, 126, 127,10 128, .135, 143, 145,
152, 153, %ﬁ%%fgéc-%l,%aé&mﬁi 2% 5%3,22058'20%:92%?1521, 224, 225,
221, 257, gn 28,2085 C G| AELETE1S0 I 01 54 205, 300 382,45, 520 561 C 1.

Di sperse Brown 1,” 9; C. 1. 'Disperse. 547760, 73,87, 113, 128, 139,
142, 143, 12, . 1ddia MactHfe dfids Suéh 483c.186Redd¥ivd97, 198 , 201

205, 207, 211, 214, 224, 225, 257, 259, 267, 268, 270, 301: Kayacel on Red
E-G., Kayatslllow 21, 34, 39, 69, 98, 125, 127; C.I. Reactive
Orange 29, 53, 68; C.I. Reactive Red 28, 65, 66, 78,
83, 84, 100, 116, 136, 147, 154, 172; C.I. Reactive
Violet 34; C.I. Reactive Blue 50, 69, 94, 177; W
10 ¢.I. Reactive Brown 12, etc. When the fibers are of |
acryl, it is preferable-to-use basic dyes such as
C.I. Basic Yellow 1, 2, 4, 11, 13, 14, 15, 19, 21, 23,
24, 25, 28, 29, 32, 36, 39, 40, 45, 49, 51, 56, 61,
63, 67, 70, 71, 73, 77, 82, 85, 87, 91, 92; C.I.
15 Basic Orange 21, 22, 27, 28, 29, 30, 36, 40, 42, 43,
44, 46, 47, 57, 58; C.I. Basic Red 12, 13, 14, 15,
18, 22, 23, 24, 25, 27, 29, 35, 36, 38, 39, 45, 46,
51, 52, 54, 59, 60, 61, 68, 69, 71, 74, 75, 78, 80,
81, 82, 95, 100, 102, 103, 104, 109; C.I. Basic
20 violet 1, 2, 3, 7, 10, 15, 16, 20, 21, 25, 27, 28,
35, 37, 39, 40, 48; C.I. Basic Blue 1, 3, 5, 7, 9,
22, 26, 41, .45, 46, 47, 54, 57, 60, 62, 65, 66, 69,
71, 75, 77, 78, 85, 89, 92, 93, 95, 96, 105, 109,
116, 117, 120, 122, 124, 137, 141; C.I. Basic Green 1,
2% 4, 6, 8, 9; C.I. Basic Brown 14; C.I. Basic Black 8,
ete. '

- when the cloth to be printed comprises



Blue E«TB, etc. Wen the cloth to be printed is a nix-spun 20 fabric of

ot her fibers such as cotton, silk, henp, wool or other natural fibers, dyes
for these natural fibers, such as direct dyes, acid dyes, chronme dyes (acid
morgant dyes), reactive dyes, vat dyes in the reduced form soluble vat
dye?% sul fur dyes in the 25 reduced form naphthol dies, etc. can be

enpl oyed together with the disperse é#yd2 Fhe ink for. . the ink jet process
for use in the - 13 - present invention can be prepared by dissolving or
di spersing the dye as nentioned above in a nediumto a concentration of

bout 0.1 t b 15% b Th Kk di t |
grggerably g ﬁfﬁ#%?ﬁéb? &éﬁefgaﬁ&dé°%a%gplgng%géngggﬁgér;ogggﬁpgrThe

organic solven&aiﬁ cHﬁ?thn&he Qrggﬁg%ﬁyggggé I%%%ﬁ %E%%g OF%|COhO|S

having 1 to 4 carbon atons sfc fi- pr opy!

al cohol , isoprgayh a&,60egk. tHeth¥| als60Rgl kﬁ% bﬁE&%g%@e g ne?hyl

tert- butyl al cohol , 1sobutyl alcohol, etc. s su

formami de, di nbehehpBRegeay Bet sagtachshem9s eef&ehsabcaﬁalg.iuch as
acetone, di acetone al cohol, etc.; ethers sucﬁ as tetrahydrofuran, dioxiane,

etc.; polya kymzspegﬁqcnéklsuca,aGZposﬁ, eahyhzeéne79l,yeal,, 1pol,yprapyl ene
glycol, etc.; alkylene glycols with an al kyl ene group having 2 to 6 carbon
atoms, such asl4@hyl&fe §69e0l63pr bp¢l cd65gl 166l 192, 224; C.I.

Disperse Orange 13,_29, 30, 31, 33, 43, 49, 50, 55,
61, 73, 78, 119; C.I. Disperse Red 43, 54, 56; 72,
U 73, 76, 88, 91, 92, 93, 103, 111, 113, 126, 127,
10 128, 135, 143, 145, 152, 153, 154, 164, 181, 188,
189, 192, 203, 205, 206, 207, 221, 224, 225, 227,
257, 258,.288, 296; C.I. Disperse Violet 27, 35, 38, .
46, 52, 56; C.I. Disperse Brown 1, 9; C.I. Disperse -
Blue 54, 60, 73, 87, 94, 113, 128, 139, 142, 143,
15 146, 148, 149, 158, 167, 176, 183, 186, 187, 197,
198, 201, 205, 207, 211, 214, 224, 225, 257, 259,
267, 268, 270, 30l1; Kayacelon Red E-GL, Kayacelon
.Blue'E-TB, etc.
N When the_cloth to be printed is a mix-spun
20 fabric of other fibeis such as cotton, silk, hemp,
wool or other natural fibers, dyes for these natural
fibers, such as direct dyes, acid dyes, chrome dyes
(acid mordant dyes), reactive dyes, vat dyes in the
reduced form, soluble vat dyes, sulfur dyes in the
25 reduced form, naphthol dies, etc. can be employed
together with the disﬁerse dye.

The ink for the ink jeé.process_for use in the



but yl ene
hexyl ene
of pol yhy
di et hyl en

glycol, triethylene glycol,’ 1,2,6-hexanetriol, thiodiglyeol,

gl ycol, diethylene glycol, etc.; 20 glycerine; |ower al

kyl ethers

dric al cohol such as ethylene glycol nmethyl (or ethyl) ether,

e glycol methyl (or ethyl) ether, triethylene glycol nnnonethylg}

3
-

(or ethyl) ether, etc.; N nethyl-2- pyrrolidone,

1, 3, -di met hyl - 2-i m dazol i di none,.ef§.-25

used i ndi
tion conp
organi g s

The said nedium can be

vidually or in a mxture, but the nost preferable nedi um conposi -

rises water and at | east one of water-sol uble - 14 -

olvent, and the water-soluble solvent contains at | east one of

[err]

wat er - sol u:mezsexm dinvanitiony canydre coxepared shy f disealvihg, opol yhydric

al cohol s such as ethyl ene_glycol, propylene glycol, glycerine, 5 etc. The
nedlunl|34k§RF¥ﬁ}Q§m&hQrﬁyﬁxﬁﬁeﬁﬂn%ﬁoﬁﬂé e%euedye %a@e®emﬂb§at 0.1to
about 1596by wei ght, when t I nk c osition js re ared, An ink

cont ai ni ng* ‘?:g (ﬁgfaf"?ya?ﬁ‘éba} ¥ei9h%- t he essential
conmponent 0 one s as descri ecting the

mi xt u;n% t?h% ﬁﬁ‘g “Fﬁo‘%’r‘?'@‘-’t r"é% ‘B’;‘Fa X ?E?P Xn%vmlﬁ‘r@é S such as a
bal | PN I e justing the
concentratlon w t Agldrre%él S’%ééﬁ%%ls‘%ﬁ ga%ié 'ﬂ?%géﬁ maTk?g to 4 -

The parti @r@yasiize s¥1lvdifc BSPaUSE Y LhS 1|1t’ DRbeRi®iént han about 30 pm
preferably not nore than about 20 [err]. en the particle size is

10

includes alkyl alcohols having 1 to 4 carbon’ atoms
such as methyl alcohol, ethyl alcohol, n-propyl
alcohol, isopropyl alcohol, n-butyl alcohol; sec-butyl
alcohol, tert-butyl alcohol, isobutyl alcchol, etc.:

amides such as dimethyl formamide, dimethyl acetamide,

"etc.; ketones or ketoalcohols such as acetone,"

15

20

25

diacetone alcohol, etc.;-ethers such as tetrahydrofuran,

dioxiane, etc.; polyalkylene glycols such as poly-
ethylene glycol, polypropylene glycol, etc.; alkylene
glycols with an alkylene group having 2 to 6 carbon
atoms, such as ethylene lecoi; propylene glycol,
butylene glycol, triethylene glfcol, 1,2,6-hexanetriol,
thiodiglycol, hexylene glycol, diethylene glycol, etc.;
glycerine; lower alkyl ethers of polyhydric alcohol '
Such as ethylene glycol methyl (or ethyl) ether,
diethylene glycol methyl (or ethyl) ether, triethylene
glycol monomethyl (or ethyl)’ether, etc.; N-methyl-2-
pyrrolidone, 1,3,~dimethyl-2-imidazolidinone, etc.

‘The said medium can be used individually or
in a mixture, but the most preferable medium composi-

tion comprises water and at least one of water-soluble

L]



too | arge, tthere will be problens of nozzle clogging, etc. during the ink
jet recording, or in the levelling 20 property in the successive dye-fixing
steep. When a nedi um capabl e of dissolving a disperse dye is selected, the
presgeént ink conposition can be obtained only by utilizing nere dISSO|VIng

actidn, such as heating, etc. 25 The essential conponents for the
I nk conposi- tion to be used in the preggnt invention are as descri bed
‘above, but various so far known di spersants, - 15 - surfactants,

viscosity-controlling agents, etc. can be added thereto, if required.

| mpor t ant dlfpersant or surfactant to be added to the essential conponents,
i f required, " arerganimi solveper samd sthe Sﬁt¢§c$9hﬂhlgu%91ﬁsntatty acid
salts, alkyl sulfate ester salt, alkylbenzene sui%gﬂate

aIkyInaphthaJewﬁP%&ﬂ*%ﬁai% %%ﬂ?ﬁ %P%J??IW§E?¥0§% %teh§gﬁtb°%}k§$

h h I | £ f d
Bof’iﬁxi‘éfhiféﬁéﬁ%ﬁ%[}? Y%" %?2$3§a?¥5‘3éfev°5ﬂ FERRTeREE SredEn s o

ol voxyet nyl encai e SR EEHPIVEL WIFE5T, MhoRlifhe ohycol. glyeszine.
sorbitane faltye@eid 'ﬁ?é%edﬂ%YQéY\%Qﬂ S8etRet bthangoheéhy 4P ewed ester,
pol yoxyet hyl eneal kyl am ne, glycerine fatty acid ester,
oxyet hyl eneoxy iy | &pe hayp (e Catsohy "BL1 €bCabout 15% by weight,
when the ink composition is prepared. |
An ink containing a disperse dye can be
o generally prepared'by mixing the essential'components
10 and optional components as described above, subjecting
the mixture to mixing-milling treatment by a so far
well known means such as'a ball mill, sand mill,
speed line mill, etec., if neceséary,'adjusting-the
concentration with a medium, and adjusting the pH
15 finally to 4 - 10. The particle size of the disperse
dye is usually not more than about 30 um, preferably
not more than about 20 pm. When the particle size is
too large,'there will be problems of nozzle clogging,
‘etc. during the ink jet recording, or in the levelling
20 property in the ;ﬁécessive dye~fixing step. When a
medium caﬁable of dissolving a disperse dye is
selected, the present ink compositién can be obtained
only by utilizing mere dissolving action, such as
heating, etc.
25 ‘The essential components for the ink composi-
tion to be used in the present invention are as

described above, but various so far known dispersants,



Preferabl e viscosity-controlling agent ‘i ncludes natural or synthetic «

wat er - sol ubl e polyners 20 such as carboxynet hyl cel | ul ose, sodi um

pol yacryl ate, pol yvinyl pyrrolidone, gum arabic, starch, etc. The viscosity »
of the present ink conposition is adjusted to not nore than 50 cps, s
preferably 1 to 10 cps at 25[err],with or without the viscosity-controlﬁfhg

agent. 25 Beside the foregoing three additives, for exanple, a
def oam ng agent, a perneating agent, antiseptics, a pHcontrolling agent,
etc. can be added -16- thereto, if required. Futhernore, a

resi stivi -fgg@ I NGs UG 4t hiu ri a ni um chl ori de,
or SOdiLWé%% orliéﬁ%%ngﬁded'% %re?%@?%i%%ﬂgaggggkgfnggférg?ﬁe I nk jet

recor di NhPrLEess tHedtdo £l ELF€quehaagi ng type. Wien an ink is applied to
an ink jet process of injecting an ink under the action of thermal energy,

thermal physical hhsgetanesdisp@rsanecosi subcactaneetbi beeaided t her mal
expansi on, 10 thermal conductivity, etc.) nust be adjusted. Any ink jet
r ecor di ngtpriche ssssential eenpémente, pi Escequinedpt ape, so far as it can
effectd vely rel ease the ink conposition fromthe nozzle and deposite the
i nk ont o FIAME ALWrsIALS oxnyPReiactantafsupgbl psofattyareidhose

T 150 NS | RBREL R it feranes SSREL: “BneoaRacapie 0 o O VO
sulfonate salt, alkylnaphthalene sulfonate salt,
dialkyl sulfosggcinate salt, alkyl phosphate estér
salt, naphthgleng_sulfonatg-férmalin condensate,. o LJ
10 polyoxyethylenealkyl sulfate ester salt, etc.;
non-ionic disperéants or surfactants such as poly-
oxyethylenealkyl ethe:; polyoxyethylenealkylphenyl
ether, poiyéxye#hyelene_fatty acid ester, sorbitane
fatty acid ester, polyoxyethylene sorbitane fatty
15 acid ester, polyoxyethylenealkylamine, glycerine
fatty acid ester,.oxyeﬁhylgﬁeoxypropylene block
copolymer, etc. _ |
| Preferable viscosity-controlling agent
includes natural or synthetic water-soluble polymers o/
20 such.as cafboxymé#hylcellulosé; sodiuﬁ polyacrylate,
polyvinylpyrrolidone,_gpm arabic, starch, etc. The .
viscosity of the present ink composition is adjusted
to not more than 50 cps, preferably 1 to 10 cps at
25°C with or without the viscosity-controlling agent.
25 Beside the foregoing three additives, for
example, a defoaming agent, a permea;ing agent,

antiseptics, a pH-controlling agent, etc. can be added



El ectroni css No. 305 (December 16 issue, 1982). The processes discl osed
therein are suitable for the 20 present nmethod for textile printing, sone
aof which will be described below. A first process is an electrostatic '
attLaction process including a systemof successively discharging froma
noz®¥e an ink as changed into particulates 25 under a strong electric field
gi ven between the nozzle and an acceted&ting el ectrode provided a few nm
before the nozzle and giving an information signal - 17 - to deviating
el ectrodes while the discharged ink conposition is flying between the

deviating elec t her G ucting recording, .and also including a
syst em of inje%%?ggé?hkﬁgaggﬁgggggés in accordance 5 with an information

signal without deviatipgehBembPk,Par EE%EEQngSriA%anrotﬂﬁi Qs i S

effective for the present nethod for texti nting. A seco process is
to give a hi ghsgersagrBitRian tRkokYda,SERbnRURP cAldriidesCorng fine ink 10
particles forcedly while nechanically vibrating the nozzle by a quartz
oscil | ator, whsoéitinechhpeifedisnaddedt theeetar toecperepareakny inkar ged i n
accordance with an information signal at the sanme tinme when injected, and
the el ectrical f9rchhegduki hrtpuecPriingaprocesgepifadal-LAestaOrdance with

the quantity of charged electricity duripng.the passage between th
devi at i ng eIec?P%ﬁ%%ggAﬁﬁPﬁer vhepean &PFIFEiﬁ&B}H8d3§PdaBr&€gs§e

process of injecting an ink under the action of

thermal energy, thermal physical éroperties-(e.g.

specific heat, coefficient of thermal expansion;
10 thermal conductivity, etc.) must be adjusted.

. Any ink jet recording process can be used in’
the present invention, so far as it can effectively
release the ink composition from the nozzle and
deposite the ink onto cloth to be printed. Typical

15  of the process are those disclosed, for example, in
IEEE Transactions on Industry Applications Vol. JA-13,
No. 1, (February and March issues, 1977) and Nikkei
Electronics No. 305 (December 16 issue, 1982). The

Y processes disclosed therein are suitable for the

20 present method for textile printing, some of which™
will be described below. -

A first process-is an electrostatic attraction
process including a system of successively discharging
from a nozzle an ink as changed into particulates

25 under a strong electric field given between the nozzle
and an accelerating electrode provided a few mm

before the nozzle and giving ain information signal

+



is the one called "microdot ink'jet process, where two kinds of ink

, I.e. larger droplets and smaller 20 droplets, are generated at
the tip end of nozzle by keeping the ink pressure and exciting conditions
priate ranges, respectively, and only smaller droplets are utili;zed
for recording. This process can characteristically produce groups of fiﬁg'
dropl ets 25 even through a nozzirelffaving a | arge di aneter such as the
conventional nozzle. Athird process is a process using a piezo
device, where a piezo device is used as a pressurizing nmeans for the ink in

droplets

i n appro

pl ace pf
I nj ected

1o aB65 0300671 LBRNB SN a0 o BT LhELy goesses.

e glvin a pressure gener

- 18-

An ink is

giving an electric

signal 't 0chiigoRi 828n12X! 2y inehRRERRITI0 R vIRANTY Aledliidtement .

Furthernore, "an ink jet pr

closed in. Japanese Patent App

i cati on

Kokai (LatHe2BB®) cbiduetib§bzécordibg,cndCEl®) indIGingher e an ink under

10 an action of thermal energy undergoes rapid volum c expansion
di schar gegystem blfcingeckanhy inke phetdeviatidsed baddarqanwege of the state.
arious ink jet recording processes as descri bed above can be used

i wigbh put infarmasioncsigpalewidhout! idgwiating theofinkol or ed i nk
conposi - tion on_the surface of cloth having the specific conposition as

Any of_v

tofoﬁn

descri be

10

15

20

25

dragsiculpkespe pr¥seht these systems is effective for
the present method for textile printing.

A second pfocess is to give a high pressﬁre
to an ink by a small pump and injecting fine ink
particles forcedly while mechanically vibrating the
nozzle by a quartz oscillator, where the injected ink
particles are electrically charged in accordance with
an information signal at the same time when injected,
and the electrically charged ink particles are
deviated in accordance with the quantity of charged
electricity during the passage between the deviating -
electrodes. Another process.utilizing the said process
is the one called "microdot ink jet process, where two-
kinds of ink droplets} i.e. larger droplets and smaller
droplets, are ge;éfated-at the tip end of nozzle by

keeping the ink pressure and exciting conditions in-

~appropriate ranges, respectively, and only smaller

droplets are utilized for recording. This process

can characteristically produce groups of fine droplets
even through. a nozzle having a large diameter such as -
the conventional nozzle.

A third process is a ptocess using a piezo

and is



H
met hod, the ink dots deposited on the cloth can be rapidly absorbed and
mai ntai ned in the ink acceptor 20 on the cloth before excessive spreading,
and thus patterns can be forned, as described above and the fixation
effielency of the dye is also high in the dye-fixing step. The state
sinmi¥ to a dry state can be obtained within 3 mnutes after the printing,
25 and thus the printed cloth can be TQ# one upon anot her or wound up
i mmedi ately. Thus, a clear and fine inmage pattern can be - 19 - forned
al so through the successive dye-fixing step by heat treatnent, etc. On the

other hand, ih tdevress Wheidea COINE bopple Cl ot fisedtakSadhibbsubiziRgf Orm

fine imge patterns thereon owing to the spreading of the Tnk on the Cloth

due to the use afieats ifikr othé oinki Es0opidye adf thérnebRRhicsl Ohdands
descri bed above, an ink conposition can be deposited on cloth according to

an i mage si gnal swch has pa cpwmp imetdiduer gprbedeselye iAnt imkiH& conposition

in 10 that state is nerely absorbed and maintained in the ink acceptor on

the surface of ciiectehuthile givinefehebink ta poesisere sgenerated .

dye-fixing trgatnment, by heating, etc. The dye-fixing f(reatpent depends on

the species of % HERT Ah TLLIETHRS1IRRh LA St R HPFP 2RV 3C%el ect ed
from st eam ng W{-E}P 0 erhéaate staean% heat | n_g%\:‘}tk#waé@ og hot water, dry
heati ng, soapi ng Wis anca % M ?l?ﬁxf’a%? SRR e b :
Furthermore, an ink jet process disclosed in
Japanese Patent Application Kokai (Laid-open) No.
54-51837 can be effectively used, where an ink under
10 an action of thermal energy undergoes rapid volumic
expansion.and is discharged from the nozzle by . the
force exerted by the change of the state. .
Any of various ink jet recording processes
as described above can be used to form image patterns.

. 15 guch as letters, figures,'e;c. of colored ink composi-
tion on the surface of cloth having the specific
composition as described above. In the present
method, the ink dots deposited on the cloth can be

(Y, rapidly absorbed and maintained in the ink acceptor. .

20 on the cloth before excessive spreading, and thus
patterns can be formed, as described above and the
fixation efficiency of the dye is also high in the
dye-fixing step. The state similar to a dry state
can be obtained within 3 minutes after the printing,

25  and thus the printed cloth can be laid one upon .
another or wound up immediately.

Thus, a clear and fine' image pattern can be



By the dye-fixing treatnent, the dye i'n the ink acceptor is thoroughly
fixed to the fibers of cloth, 20 and the water-soluble ink acceptor is
renoved by water washing in the soaping treatnent, etc., and the printed .
cloth of distinguished quality can be obtained. In the present invention,
as descri bed above, 25 preparation of expensive print plates as in t hew
conventional, ordinary textile-pniignti ng i s unnecessi- tated in the textile
printing, and the patterns-to be - 20 - printed can be very sinply
prepared and adjusted by a conputor. Thus, the present invention can
rapi dljy correspond to _a change in fashion tendency at any tinme w thout
requi ri n§oxRedeRpERs theopalt Ehes suscessivepdyefmingrisden s, the present
inventiog cgg gs ure.an enou%h profit _even_ in the production in a small
Koliftd n%

scal e wi rSA5BEREI 0t aOPathe Sther Randy dme or art.

Furt her e.pre Ln Lhon.Ls.,appli cable,. M th . advant ages, not on

To i he! TBRBe bB° RE 28Rk eh BN ERk gLG¥hLy ?‘ﬁl'g,"sbﬁife‘fﬁEﬁFo%one hobby textil e |
rintin e se LN ' ' de ' i detail bel ow,

et or 1 nEoFAC £3h> Hhack KBRS icherkp GRAREDED Whalct 11 DO DI

gr gggfﬁ] gﬁﬂe@ﬁﬁ'@' 8£1fnk LAkt oﬁyehéccxbth%ﬁgctﬁgﬁt?@ 43d) of 5 parts

an ink of low viscosity and hydrOphobic'cloth.
As described above, an ink composition can be

deposited on cloth according to an image signal in the

present method, and the dye in the ink composition in L)
10 that state is merely absorbed and maintained in the
ink acceptor on the surface of cloth. Thus, it is
preferable to conduct successive dye-fixing treatment
by heating, etc. The dye-fixing treatment depends on
the species of dye and cloth used, but can be
15 appropriately selected from.steéming with overheated

steam, heating with warm or hot water, dry heating,

soaping with an aqueous surfactant solution, etc.

By the dye~fixing treatment, the dye in the ink

acceptor is thoroughly fixed to the fibers of cloth,
20 and the water-solﬁble ink acceptor is removed by water

washing in the sbaping,treatment, etc., and the:

printed cloth of distinguished quality can be

obtained.

In the present invention, as described above,

25 preparation of expénsive print plates as in the

conventional, ordinary textile printing is unnecessi-

~tated in the textile printing, "and the patterns to be



Di et hylkeneg!l ycol : .. 13 parts Ethylene glycol

17 parts 20 Wat er _ 65 parts Al the
foregoi ng conponents were stirred for about 5 hours, and pH was adjusted to
8.2.W th sodi um hydroxi de, and the m xture was filtered through Fl uoropore
Fi | ter FP-100 (nade by Sumitonop Denko 2§OK;K., Japan) under pressure,

wher eby an aqueous ink (A) was obtai néd: - 21 - Ink Preparation Exanple
2A Acid dye (C. I. Acid Red 263) 6 parts Pol yet hyl enegl yco
300 : 10. parts Di et hyl enegl ycol

20 parts Anibnig:spEédCeantné DpEBY Blimply prepared aflaSa83ukEe@Ypifao Soap
Co., Ltd., Japan) All the foregoing conponents were stirred for about 3

hours, and the ancdmpetons fThis| ethéhppegént! invreneienFehherapBaifo (made
by Sumitonp Denko K K., 10 Japan) under pressure, whereby an aqueous ink
(B) was obt ai nezbrzeskpdndpto a i clnakganphefdshRoactendedye 4€ ahy Reactive
Orange 53) 4 parts Nonionic surfactant (N kkol NP15, . 0.1 parts
made by .Ni kko CHdre cdithouk reqpbningsany cexpenadyeypbate as in the

30 parts Watger 70 parts

prior art. That is, the present invention can assure
an enough profit even in the production in a small
scale without any prdduction in a large scale as in

the prior art. Furthermore, the présent invention

is éppliéable, with advantages, not only to the

~ 10 jndustrial scale textile printing, but also to home
hobby textile printing. |
l The present invention will be described in'
detail below, referring to Examples, where parts and
$ are by weight. | | '
15 Ink Preparation Exampie 1A
Direct dye (C. I. Direct Blue 291) -5 parts
Glycerine 5 parts
Diethyleneglycol - 13 parts
- Ethylene glycbl : . 17 parté
20 . Water '; c '  ':  . 65 parts

all the foregoingléomponents'Wefelstirred for
about 5 hours, and pH.was adjusted to 8;2 with sodium
hydroxide, ana the mixture was filtered through
Fluoropore Filter FP-100 (made by Sumitomo Denko
25 K.K.,'Japén) under pressure, whereby an aqueous ink'

() was obtained.



Al'l the foregoing conponents were treated in the sane nanner as itn -
Preparati on Exanpl e 2A, whereby 20 an aqueous ink (O was obtai ned. Ink

S &

Preparati on Exanple 4A Basic dye (C. |. Basic Blue 3) 5 part
Et hanol 20 parts Pol yet hyl enegl ycol 4Q@
10 parts 25 Wat er 70 parts Al the
f oregoi ng conponents were treat éd 4 The same nmanner as in Prepar ati on

Exanpl e 2A, - 22 - whereby an aqueous ink (D) was
Preparatory Exanple 1A Tragacanth gum

obtai ned. Ink Accep
0.5

parts Garboxymat@gﬁygﬂgﬂﬁayagxample 23 - 0.1 parts Water

99.4 parts Al the foregoi ng conponents were stirred

at room tenperature

tor

for 24 hoursacddd dye t(Cr Iat AiEIRdd f283)2 hours, and theparxesl ed, whereby
a preparatory solution was obtained. Cloth to be printed was 10 treated
with the prepalyedhylesiealivgeloy3 ppi ng, and squeezedl@ ipaxiks rollers,

dried, whereby an ink acceptor |ayer was fornmed on the cloth to a thlckness

of 5 [err]. Phethydgneglysadoaration Exanple 2A 15

1 part gPol nyl f qr mal 0.
98p8 partsyvh.yoﬂ%c surfactant (Demcl N,

by Kao Soap Co., Ltd., Japan)

205RA%%S al gi nat e

:26m§t§;¥%1er

All the foregoing components were stirred for

about 3 hours, and the mixture was filtered through

Fluoropore Filter FB-100 (made by Sumitomo Denko K.K.,

10 Japan) under pressure, whereby an aqueous ink (B) was

obtained.
Ink Preparation Example 3A
Reactive dye (C. I. Reactive Orange-53)

Nonionic surfactant (Nikkol NP1S5,
made by Nikko Chemicals K.K. Japan)

15
Diethyleneglycol

Wate;

All the foregoing components were treated in

the same manner as in Preparation Example 2A, whereby

20 an aqueoﬁs ink (é)'was obtained.
Ink-Preparatioh Example 4A
Basic dye (C. I. Bas;c Blue 3)
Ethanol
Polyethyleﬁeglycol 400

25 Water

and

4 parts
0.1 parts
30 parts
70 parts
o/

~ 5 parts

20 parts

10 parts

70 parts

All the foregoing components were treated |

in the same manner as in Preparation Example 23,



Al'l the foregoi ng conponents were stirred’ at roomtenperature for 24 hours,
t hen boil ed and 20 cool ed, whereby a preparatory solution was obtai ned.
Cioth to be printed was treated with the preparatory solution by dipping,
squa@zed through rollers, and dried, whereby an ink acceptor |ayer was

formed on the cloth to a thickness of 3 pm 25 ° Ink Acceptor Preparation
Exanpl e 3A Etherified | ocust bean gun+ 22 - 0.2 parts Starch
0.1 part -23- Pol yvi nyl pyrrolidone 0.1 part Water

98 parts Al the foregoing conponents were treated in the sane manner as in

I nk Acceptory Preparation 5 Exanple 2A, rand an ink_ acceptor |ayer was
formed on the 6W$%¥§§¥)%Pt4ﬁ%?$€£slﬂ¥ $Dhnvagxghppriged-to 4 While cloth

sheets treated in Kk cept or Preparator anples, 1A to 3A were printed
with the 10 inks c#ﬁkréEéﬁéﬁﬁﬁeé%ﬁ af&éﬂﬁ¥e€%1£5#8 ﬁ&. The results are
shown in Table 1.- WAl arried out in a printer utiljzi i ezo
devi ce (nozzle diéﬁ%ﬁiﬁé gg [%rr], PJ- 1080A nade by Canon Cb?b%pgf?%%,
Japan), and then &, fhectite tkyPedl Xhidde Was carried out. To gefoygrthe

acceptor, the cloth sheets were washed with water, and the grade of printed
cloth sheet® was wste!y judged o 99.4 parts
All the foregoing components were stirred at
room temperature for 24 hours, and further at 8Q°C
for 2 hours, and then cooled, whereby a preparatory
\_ solution was obtained. Cloth to be printed was
10 t¢reated with the preparatory'sélution'by'dipping, and
squeezed through rollers, and dried, whereby an ink
acceptor layer was formed on the cloth to a thickness
of 5 pnm.

-Ink'Acceptor Preparation Example 2A

15 Sodium alginate a - - 1 part
' 'Polyvinylformal " 0.2 parts
Water ' ' 98.8 parts

All the foregoing components were stirred at
— room temperature for 24 hours, then boiled and
20 cooled, whereby a: preparatory solution was obtained.
Cloth to be printed was treated with the preéaratory
solution by dipping, squeezed through rollers; and
dried, whereby an ink acceptor layer was formed
on the cloth to a thickness of 3 nm.
25 Ink Acceptor Preparation Example 3
Etherified locust bean gum ' 0.2 parts

Starch 0.1 part



after drying. Conparative Exanpl'e 1°20 " - Printing was carrked out in
the same manner as in Exanples 1 to 4 without any.ink acceptor |ayer in the
conbi nati ons shown in Table 1. It was found that the printed cloth sheets
were poor in items such as density, color tone, strike-through, and edge®,

. Sharp- 25 ness, particularly as conpared with the cloth sheets with the Phk

acceptor |ayer. Tabl e 1 Exanpt e3Now 1- 2 3

4 | nk Ink A Ink B Ink C Ink D Cloth cotton
silk 100% wool 80% acryl 80%5 - 100%

pol yester 20% 20%)bra dcl ot h habut ae gaber di broadcl ot h- | nk
Prep. Ex. W%PéKVl pyEF@& i3 .. Prep. Ex. acceptor Q?]' EE 2A
3A or Density* good - good 9&%@ - good
Col or googgl good good good téﬁ% or good
good good a1l th¥o iF Wibonents were treated in

good Strike- Sub- ub-QM')e Sub- Sub- through*

stanti al | het aahzeahiannzs‘xarats dlnl In¥ AYdePtor Mfparatiomone none
none 1? Edge ' good good good, . good

Example 2A, and an ink acceptor layer was formed on

the cloth to a thickness of 2 pm.

Examples 1 to 4

While clqth.sheets_tfeated.in-Ink Acceptér_

Preparatory Examples 1A to 3A were printed with the. L)
10 inks of Ink Prepa:atéry Examples 1A to 4A. The .

results are:shown_in Table 1.

Printing was carried out in.a printer

utilizing a piezo device (nozzle diameter: 65 pm, -

PJ-1080A made by Canon Corporation, Japan), and then
15  fixing (dye-fixing) was carried out. To remove the

acceptor, the cloth sheets Qere washed with water, and

the grade of printed cloth shéets was visually judged

after drying. '

Comparative Example 1 o - S “/
20 | Printing'?as carried out in the same manner as

in Examples 1 to 4.witpout any ink acceptor layer in

the combinations shown-in Table 1. It was found that

the printed cloth sheets were poor in items such as

.density; color tone, strike-through, and edée sharp-

25 ness, particularly as compared with the cloth sheets

with the ink acceptor layer.



shar pness Overal | good good . good’ good eval ation *
Each judgement was made fromall-over print (about 2 x 2 [err] ) and line
priint_(about 1 nmwi de and abaut 20 20 cmlong) made on the cloth by a

prlqggr I nk Preparation Exanple 1B Disperse dye (C. |. D sperse Blue 187)
5 parts Anionic surfactant (D spersant) 4 parts (Denol N,
made by Kao Soap Co., Ltd., 25 - Japah% Ethyleneglycol

15 parts ~ 25 - D ethylenEegcoI 13 parts
Vat er - 65 parts Al the foregoing
conponent s were dispersed 5 in an ypa,ball mll for about 36 hours,

and pH was adjusted to 8.3 with sodiummnydroxi de. Then, the m xture was

di spersed Mﬂthgfgmé;g ngga ballymi |l for 3yhours, andsthen filteged through
Fl uoropore Filter FP-1000 (nade by Sumitomo Denko K K., Japan) to renove 10
coarse particlmgskhavi ng partigkeasi zes phknpre thaﬁnﬁoc[err],lﬁﬁeﬁeby an
aqueous ink (E) of the present invention was prepared. Ink Preparatory
Exanpl e 2B D s@pbotle dye (Gdttdhsperssidel 100% 7800l 80% pasatsyAn8o%i C
surfactant (g onet D-2 made by 100% 4 parts 15 polyégggn Kesel K2Q¥o K K,
Japan)

broadcloth habutae gaberdine broadcloth

Ink Prep. EX. Prep. Ex. Prep. Ex. Prep. Ex.
acceptor 1a - 2A 3a 4
Color _
Density* good - good good good
~ 10 Color . good ~ good good good
tone* :
Color good good good somewhat
eveness* : : good
Strike- Sub- Sub- Sub- © Sub-
through* stantially stantially stantially stantially
. none none. none . - none
15 Edge good good - good good
' sharpness . : Co
Overall good good good - good - -
evaluation
'* Bach judgement was made from all-over print (about
s 2x2cm ) and 11ne prznt (about 1 mm wide and about

20 20 cm long) made on the cloth by a prlnter.

Ink Preparation Example 1B

Dispérse dye (C. I. Disperse Blue 187) 5 parts
_ Anioﬁic surfactant (Dispersant) 4 parts
25 (Demol N, made by Kao Soap Co., Ltd.,
Japan)

Ethyleneglycol 15 parts



Di et hyl enegl ycol . ) 15 parts Tri et hyl enegl ycol-
nononet hyl et her - 10 parts Water
70 parts Al the foregoing conponents were dispersed 20 with an alumina - *
ball mill for about 36 hours, and pH was adjusted to 7.6 with sodium
hydr oxi de, and then the mixture was further dispersed with a honogenizer

for 2 hours. Then, the m xture-=w&5 25=centrifuged to renbve coarse

particles, whereby an aqueous ink (F) was obtained. -26- Ink Preparatory
Exanpl e 3B Di sperse dye (C. |I. D sperse Red 11) 4 parts Anionic
surfactgant (N kkol _OTP-100s, 0.5 parts made by N kko Chem cal s,

K. K., Japan)Ddethylgnegivcad factant (Demol C, made by 33 Parts) 5 parts
Kao Soap Co. td., Japan) Nonionic surfactant (Emul gen ' 0.2
parts nade bVakﬁg Soap Co., Ltd., Japan) | sopropyl aIcoH%#Jparts
0.5 parts Propyl enegl ycol . _ 15 parts 10

Pol yet hyl enegl ycola1) the foregoing components Ww¥d ai¥pétse
75 parts Al the foregolng corrgponegnts -V\%Jre dﬁsperse?’?’%‘; an al um na bal |

will for ahodn 4Qudwas badnd nil MeEpradiBeiite BE hotxds Mdra RsH asdd um
hydrox?de, and then 15 the m xture was further dispersed for two hours.
adjusted to 8.3 with sodium hydroxidef Then, the
mixturé ﬁas dispefsed with an alumina ball mili for
3 hours,.and then filtered through Fluoropore Filter
FP~1000 (made bj Sumitomo Denko K.K.; Japan) to remove
10 coarse particles having particle sizgs-of more than
10 um, whereby an aqueous ink (E) of the present
invention was preparéd.
Ink Preparatory Example 2B |
Dispérse dye (C. i..Disperse Yellow 78) _ 5 parts

Anionic surfactant (Ionet D-~2, made by 4 parts
15 Sanyo Kasei Kogyo K.K., Japan)

Diethyleneglycol - _ ' 15 parts

Triethyleneglycol monomethyl ether 10 parﬁs

Water - , - 70 parts
20 -All the fgregoing cgmponengé were dispersed
with an alumina ball mill for about 36 hours, and
pH was adjusted to 7.6'With sodium hydroxide, and
then the mixture was furthér diéperséd with é '
homogenizer f&r 2 hours. Then, the mixture was
éentrifuged to remove coarse pérticles,'whereby an

25
agqueous ink (F) was obtained.



Then, .the i xture was filtered through Fluoropore Filter FP-500 (rmade by
Sum tonmo Denko K. K., Japan) to renove coarse particles having particle
sizes of nore than 5 [err], whereby an aqueous ink (G was 20 obtained.
I nk Acceptor Preparation Exanple 1B Locust bean gum

0.>parts Pol yvinyl formal 26 0.05 parts Water
99.75 parts 25 All the foregoing conponents were stirred for 24 hours,
boil ed, and then cooled to obtain a - 27 - preparatory sol ution. doth

sheets to be printed were treated with the preparatory solution by dipping,
squeezed throughinkl Peepazadodt Estampher &gy an ink acceptor was fornmed on
the cloth sheets to a thickness of 10 [err]. Ink Acceptor Preparation
Exanpl e 2B Sodi ubisperset dye (C. I. Disperse Red 11) 1 pard parts

Car boxymet hyl cel | ul ose : - 0.1 part Polyvinyl acetate

0.1 part 10 andonic surfactant (Nikkol OTP-100s, 4B.58 peattss An

i nk accept or was™pgenby Bhkbpoghe§h§éﬂ§:t5 Fe ;prdanasd fromall the

f oregoi ng conponents i.n the _same manner as _in Ink Acceptor Pr%Paratlon

Exanple:u$to a QHF8§ﬁ83§“6fa$§tg §§g§}§ﬁpI&§Q§ arts

oap Co.,
Nonionic surfactant (Emulgen 911, 0.2 parts
. made by Kao Soap Co., Ltd., Japan)
Isopropyl alcbhol 0.5 parts
Pfopyleneglycol - _ ' f 15 parts
2 10 Polyethyleneglycol 5 pérts
Water , 75 parts

All the foregoing components were dispersed.
in an alumina ball wili for about 40'hours, and pH
Qas.adjusted to 7.4 with potaséium hydroxide, and then

15  the mixture was further dispersed for two hours.
Then, the mixture was filtered through Fluofopore
Filter FP-500 (made by Sumitomd Denko K.K., Japan)
to remove coarse particles having'particle sizes of
\_ more than 5'pm, Yhereby an aqueous ink (G) was
20  obtained. -.

Ink Acceptor Preparation Example 1B

Locust bean gum _ o | . 0.2 parts
Polyvinylformal _ . 0.05 parts
Water ' | ‘ 99.75 parts

25 | _
‘All the foregoing'components were'stirred for

24 hours, boiied, and then cooled to obtain a



Wiite cloth sheets treated in Ink Acceptor Preparation Exanples 1B and*3B
were printed with inks of Ink Preparation Exanples 1B to 3B. Results of
printing are shown in Table 2. 20 Printing was carried out in a
printer utilizing a piezo device (nozzle dianeter: 65 pm PJ-1080A, nadexgy
Canon K. K., Japan), and then fixing (dye-fixing) was carried out. To renove
t he acceptor, the cloth sheets wer@Mashed with water, and the grade 25 of
printed cloth sheets was visually judged after drying. -28- Conparative
Exanple 2 Printing was carried out in the sane manner as in Exanples 5 to 7
wi t hout1any ink acceptor _in the conbinations shown in Table 2. It was found

that the SPEEPAFRYOEVOFRLEKIONs wWSlothoSheets tambe REinEedensity, col or

tone, strike-throu and d shar partlcular s _conpared mnth

the cl ot h ¥REEL rﬁg?ﬁdt Wétﬁ % c«?é G‘Fa%?zﬁ? éﬁ%%’ ng,

6 Ink G Cloth
pol yest er sque;é%ét&? OTgewrﬁéﬁyesterd6§§¥ﬁﬁ1 whéy%by an ink cotton
5969909€tEécpptorbﬁﬁgdgbehgd oﬂrQQQFEQBEhlihééQ& Q&F%P%%ﬁcﬂ%éﬁ% Ex. 1B

-Prep §§.

of 10 pm.

Ink Acceptor Prepération Example 2B

Sodium alginate _ 1 part
Carboxymethyicellulose 0.1 part
Polyvinyl acetate - 0.1 part _ LJ
10 Water 98.8 parts
An ink acceptor.was formed on cloth sheets
to be printed from all the foregoing éomponents in
the same manner as in Ink Acceptor Preparation Example
1B to a thickness of 13 pm. |
15 Examples 5 to 7
White cloth sheets treated in Ink Acceptor
Preparation Examples 1B and 3B were printed with inks
of Ink Preparation Examples 1B to 3B. Results of
printing are shown in Table 2. | ~
20 Printing was carried out in a printer

utilizing a piezo device (nozzle diameter: 65 pm, i

PJ-1080A, made by Canon K.K., Japan),laﬁd'then_fixing

(dye-fixing) was carried out. To remove thé a6cep£or,

the cloth sheets were washed with water, and the grade
B of printed cloth.sheets was visually judged after

drying.



éolor-DenShty* | good good - ' " good Col or tone* good

good good Caol or good good good Strike-
substantially substantially substantially 20 through* none
noRe : none -Edge somewhat good good

sharpness* good Overall eval uation 8 good good good
* Each judgenent was made fromall - ovef print 25 (about 2 x 2 [err]) and
line print (about 1 mm wi de and about 20 cm |l ong) nade on the cloth by a
printer. - 29 - Ink Acceptor Preparation Exanples 1Cto 6CIn
PreparationlExeaﬁbeﬁaéibéoEﬁghpngmg in Table 3, all the conponents were
stirred at roomtenperature for 24 hours, further stirred at 80[err] for 2
hours and then cool ed Ppiptipgreasgreastriedr gutohint iches safeomanabeets to be
printed were treated with the thus prepared preparatory sol ution by

di ppi ng, squeeasdinhExagbles| $cte Zndithouvt anyf éni ackeaptoeptinr £hen t he
cloth sheets to be printed. 10 ) I n_Preparation Exanples 4C to 6C,
al |l the conponSAMRizaLHPNE nshewnein Tableseirrél wasr Sowndeppatathee for 24

hours, thens boil de an ooled to prepare preparatory solutions. Cloth
sheets to E% p??ﬁ?gﬁdwﬁ % r%%f%HSW§?ﬁ tﬂ%°ghﬁ8 bEERS: 8Y<hr 8far a-

density, color tone, strike-through, and edge sharp-
ness, particularly as compared with the cloth sheets

with the ink acceptor.

o/ Table 2
10 : - - . _
Example No. 5 ' 6 1
Ink " Ink E Ink F Ink G
Cloth ' polyester - acetate 100% polyester 65%
- 100% ’ cotton 35%
geogette broadcloth broadcloth
15 Ink acceptor Prep. Ex. 1B Prep. Ex. 2B Prep. Ex. 1B
Color :
Density* good good good
Color tone¥* good good good
Color
eveness* good good good
- Strike- substantially substantially substantially
g9 through* none none N none
Edge soméwhat good .. good
sharpness* good ' ' ' .
Overall : : c
evaluation good gpod . good

* Each judgement was made from all-over print
o5 (about 2 x 2_cm2) and line print (about 1 mm wide

and about 20 cm long) made on the cloth by a printer.



15 tory solutions by dipping, squeezed through rollers and dried tfo fotm

i nk acceptors on the cloth sheets to be prepared. Exanples 8 to 13 Wite
cloth sheets treated in Ink Acceptor 20 Preparation Exanples 1C to 6C were *
printed with the inks of Ink Preparatory Exanples 1A to 2A. Results of %
printing are shown in Table 4. Printing was carried out in a printer
utilizing a piezo device (nozzle‘d?%ﬁﬁter: 65 pm 25 PJ-1080A, made by
Canon K. K., Japan), and then fixing (dye-fiXing) was carried out. To renove
the acceptor, the. cloth sheets, were washed with water, and the - 30 -
qual i tyl of adud f visughly judged after drying.
Y TR ’ﬂccﬁét%‘?‘gfeﬁ‘ffﬁ%ﬁéﬁx&ﬁ?fegﬁfc tauge 1C 2C

3C Tragacanth gumin #réfas¥¥icn ExénSlee'1c tol38 gmsks Larboxymet hyl -

0.002 parts 0.1 parts 0.3 parts cellulose 10 Wter 99. 988
parts 99.7ahlar t¥, LA Zhmarcamporents apérs $ELPredtadnrdsm No.
4C 5C 6C Sodi um 0.02 parts 1 part

3 parts temperature for 24 hours, further stirred at 80°C

5 for 2 hours and then cooled to prepare preparatory
solutions. Cloth sheets to be printed were treated
with the thus prepaxed'preparatory solufion by
dipping, squeezed through rollers and dried to form
ink acceptors on the cloth sheets to be printed. \;)

10 . In Preparation Examples 4C to 6C, all the
components shown in Table 3 were stirred at room
temperature for 24 hours, then boilded, and cooled
to prepare prepafatory.sdlutions: 'Cldth sheets to be
printed were treated with the thus prepared prepara-

15 tory solutions by dipping, squeezed through rollers
and dried to form ink acceptors on the cloth sheets
to be prépared. |
Examplés 8 to 13

_ White cloth sheets treated in Ink Acceptor

20 preparation Exampiés 1C to 6C were printed with thé
inks of Ink Preparatory Examples 12 to 2A. Results
of printing are shown in Table 4. |

Printing was carried out in a printer-

utilizing a piezo device (noZzlé'diéméter:'GS pm,

25 pJ-1080A, made by Canon K.K., Japan), and then fixing
(dye-fixing) was carried out. To remove Ehe'acceﬁtof,

the cloth sheets, were washed with water, and the



a]ginate 15« Pol yvi nyl f or mal 0.004 parts’ 0.2 parts 0.6 parts Water

99.976 parts 98.8 parts 96.4 parts 20 25 - 31 - Table 4 Exanpl e No.
& 9 10 Ink Ink A Ink A
Ink” A Coth cotton 100% cotton 100% cotton 100% 5
br ozdcl ot h broadcl oth * broadcloth Ink Acceptor Prep. Ex. 1C Prep.
Ex. 2C Prep. Ex. 3C Thickness of aceefbor [err] 0.5 20
30 Col or Density** good : good - sonewhat good 10
Col or tone** sonmewhat: good good good eveness**
stantially 1 004, ; stanpti none
sub- Pass-to- H%ﬁ%f*tyY%g the print °g %Flﬁ??§h sheghs HﬁﬁeVES“EabX
*
o0 3889 after aryfggEWhat sharpness
‘Table 3
5 Ink Acceptor
Preparation : _
Ex., No. R 13 2C ' 3C
Tragacanth gum 0.01 parts 0.5 parts 1.5 parts
Carboxymethyl- 0.002 parts 0.1 parts 0.3 parts
| cellulose _ :
- _ : ,
10 Water 99.988 parts 99.4 parts 98.2 parts
Ink Acceptor
Preparation
Ex. No. ac sc sc
- Sodium - 0.02 parts 1 part 3 parts
alginate :
.15 _ _ '
_ Polyvinylformal 0.004 parts 0.2 parts 0.6 parts
Water 99.976 parts 98.8 parts 96.4 parts
—
20 )

25



Overal | eval uation good" ' . good good 20 25 « -32-

Tabl e 4 (continued) Exanple No. 11 12 13
I nk ) Ink B Ink B Ink B doth silk #
100% silk 100% silk 100% 5 habut ae o
habut ae habut ae 1 nk Accept or Prep. Ex. 4C" Prep. Ex. 5C ~Prep.“j
Ex. 6C Thi ckness of acceptor (pnj'*31 - 18 25
Col or Density** good- good - somewhat good Col or
t one** good good good 10 Col orgood eveness**
good ! | good stagihgl by none sub- ' sub-
sub- Pass-to-back** stantially stantially  stantially none
none Exampl® o Fdge 15 shgrpness** ggood : ggood
good eval uat1 on good i good - good * *hickness of
acceptor vk det erm ned by nEmskukenent Ink A Ink A
Cloth . - cotton 100% cotton 100% cotton 100%
5 broadcloth broadcloth broadcloth

Ink Acceptor Prep. Ex. 1C Prep. Ex. 2C ' Prep. Ex. 3C

Thickness of |

acceptor (pm)* 0.5 .2 30

Colox '

Density** good good . . somewhat

: : good o

&/

10 Color tone*¥* somewhat good -good

Color sub~ sub-

eveness** -stantially good stantially

none _ none .
‘sub- |
Pass~-to-back** Yes stantially none
none
15 Edge
ood g somewhat

sharpness* g good good

Overall ' '

evaluation good good good

</

20

25

ay



accordisng te the foll'owing fornula: ((Thitkness of 10 cloth sheets with the
acceptor) - 20 (thickness of cloth sheets w thout the acceptor)]/20 The
neasur enent was made by a new. nodel mcro- thickness neter, Type PBM (nade
by Toyo Seiki K K., Japan) ** Each judgenent was nade fromall-over print
(aﬁbut 2 x 2 [err]) and line print (a&bgget -1 mm w de and about 20 cm | ong)

made on the cloth by a printer. - 33 - CLAIM 1. A net hod of
printing using an. aqueous jet-ink containing a dye, the method conpri sing
the steps of: 5 applying to a cloth or its constituent fibres a

filmo0.5 to!30 [err] thick of aﬁaPAE 4cdepnsingefdri sing a water-solubl e
pol ymer or hydgophilic,polynmer capable of rapidly _absorbing the aqueous
j et-ink, deposE A i 8 gueous je Q'nk on the cﬁﬁ&h by 10 L3nk- j et

printing, and ggRovi ng the ink aCEEQth after & % g%e is fixed on t he

cloth. 2. #et hod accordi ng claim 1 rein th

hydrophilic pocysen is a naturgklgrlgb theti | YoRe 3 t hod
according to “cfalm 1 or clajm 2 Q QIEQ Rg%er ﬁ&§|&°°§§|yner

or hydroph§lic polymer is the ﬁHPﬁaSonponenPabﬂtFﬁe i nk a@é@ﬁﬁéﬁ
Ink Acceptor Prep. Ex. 4C Prep. Ex. 5C Prep. Ex. 6C

Thlckness of
acceptor (um)*’ 1 . 18 o . 25
Color '
Density** : good good - somewhat
| good
o 10 Color tone** good good _ good
Color | sub-
eveness** good E good stantially
none
sub~ sub- sub-
Pass~to-back** stantially stantially stantially
none none none
Edge ' |
15 shgrpness** good good good
Overall
evaluation good good | good

* Thiékness of acceptof was determined_by measurement

according to the following formula-

20 {(Thickness of-10 cloth sheets w1th the acceptor) -

(thickness of cloth sheets without the acceptor))/20

The measurement was made by.a new model micro-
thickness mééer, Typé PBM (made by.Toyo Seiki K.K.,
Japan)

05 *%* Each judgement'was made from.all-ovér print (about
2 x 2 cm®) and line print (about 1 mm wide and

about 20 cm long) made on the cloth by a prinfer.

(4}



>
»

4. . A nmethod according to' any, preceding claim wherein the dyeis a+

wat er - sol ubl e dye. 5. A nmet hod according to any of clainms 1 to 3, 25
wherein the dye is a disperse dye. 1111111 111111 121111 11111 111111 *

L M S * - 34 - 6. A method <according to any preced|¥9
claim wherein the aqueous jet-ink contains the dye at a concentration

0.1 to 15% by weight. 5 7. ~ A. nethod according to any

preceding claim wherein the agqueoug3jet-ink contains water and a

wat er - sol ubl e organic solvent. 8. A nethod according to any
precedi ng cl ai CLA1IMS wherein the cloth conprises synthetic fibres or
a mxture of synthetic and natural fibres as the major conponent. 9. A
nmet hod according to any one of the preceding 15 claims in which the

ink acceptor is applied to the fibres of the cloth before the fibres are
nmade up into the cl oth.method of Aprinting usingxan| ecagupausngietbinkntial |y
as 20 described herein with reference. to any one of the Exanples.
- : containing a dye, the method comprising the steps of:
5 ~ applying to a cloth or its constituent fibres a
film 0.5 to 30/pm thick of an ink acceptor comprising
a water-soluble polymer or hydrophilic polymer capable
- of rapidly absorbing the agueous jet-ink,
depositing the aqueous jet-ink on the cloth by W,
10 ink-jet printing, and
' removing the ink acceptor after the dye is

fixed on the cloth.

2. ".A method eccording to claim 1, wherein the
15 hydrophilic polymer is a naturallor synthetic polymer.
3. A method according to claim 1 or claim 2,

wherein the water soluble polymer or hydrophilic

polymer is the main component of the ink acceptor. -/
20 . S .
4.. .A method eccording to- any .preceding claim,
wherein the dye is elwater-soluble_dye. _ |
5, A method according to any of..claims 1 to 3,
25 wherein the dye isie disperse dye. |
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6. A method according to any preceding claim,

wherein the agueous jet-ink contains the dye at a

concentration of 0.1 to 15% by weight.

7. A method according to any preceding clainm,
wherein the adueous jet-ink contains water and a

water-soluble organic solvent.

8. A method according to any preceding claim,

wherein the cloth comprises synthetic fibres or a
mixture of synthetic and natural fibres as the major

component.

9. A method according to any one of the preceding
claims in which the ink acceptor is applied to the
fibres of the cloth before the fibres are made up into
the cloth.

10. A method of textile printing substantially as
described herein with reference to any one of the

Examples. -
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