REACTIVE PRINTING DYE AND ITS AQUEOUS COMPOSITION APPLICATION BACKGROUND
OF THE INVENTION 1. Field of the Invention 5 The present invention relates to reactive dye
composition and, more particularly, to a reactive printing dye composition and/ or an aqueous
reactive printing dye composition, which is suitable for printing of cellulose fibers. 2. Description of
Related Art 10 US Patent No. 6,780,229 disclosed a dye composition in which an organic buffer is
used for keeping the pH value in a range of from 4 to 8. A dye composition, including at least one
reactive dy&EAICPIMENBIN TENEF 3P NImAdWR A pHrdl@bieOlss GEMROMTE PN ent No.
6,015,454. The dye composition disclosed by US Patent No. 6,015,454 15 exhibits improved color
strength and fixation, but poor storage stab#iyLIKCAIHMAMN US publication No. 2003/0172840
disclosed a dye composmon WhICh mcludes a reactive dye, sulfolane and a buffer system and has
improved stetdg & Ihfgftuhk Keal®leaching fastness, build up (strength) and
solubility are not satlsfylng 20 Thereby for those skilled in the art, it is an important objective to
provide a réaEiwkd grintiregldyeromposition having excellent properties, such as high pH value
stability, low degradation in dyeing strength, high build up (strength) and high dye concentration. |
SUMMARY OF THEhNyENanON Tt isjee] afothtopresednt indgatinmipas frovidad, reactive printing

particularly, to a reactive printing dye composition and/ or an agqueous
reactive printing dye composition, which is suitable for printing of cellulose
fibers.
2. Description of Related Art

10 US Patent No. 6,780,229 disclosed a dye composition in which an
organic buffer is used for keeping the pH value in a range of from 4 to 8. A
dye composition, including at least one reactive‘ dye and 1,2-propylene
glycol or N-methyl-2-pyrrolidone, was disclosed in US Patent No.
6,015,454, The dye composition disclosed by US Patent No. 6,015,454

15 exhibits improved color strength and fixation, but poor storage stability. In
addition, US publication No. 2003/0172840 disclosed a dye composition,
which includes a reactive dye, sulfolane and a buffer system and has
improved storage stability. Unfortunately, its chlorine bleaching fastness,
build up (strength) and solubility are not satistying.

20 Thereby, for those skilled in the art, it is an important objective to
‘provide a reactive printing dye composition having excellent properties,
such as high pH value stability, low degradation in dyeing strength, high

build up (strength) and high dye concentration.



dye composition and/or an aqueous reactive printing dye composition, which is capable of being used
in printing or digital spray printing of 5 cellulose fibers or other fiber blend fabrics, and is advantageous
in high pH value stability, enhanced storage stability, and reduced degradation in dyeing strength.
The present invention provides a reactive printing dye composition, which includes: 10 (a) at least one
reactive dye in an amount of 45 to 99.85 parts by weight; (b) an organic buffer in an amount of 0.05 to
10 parts by weight, and (c) a mlrablllte sodium sulfate) or a dispersant in an amount of 0.1 15 to 50
parts by wexghiidAire ke hN et BYbvides an aqueous reactive printing dye composition,
which includes: (a) at least one reactlve dye in an amount of 1 to 50 parts by weight; (b) an organic
buffer in an amountiéforiBact XU pagtPrEswdightycnt amds(Ep Wwatsr fieh i9aiive GFiTieg08.95 parts
by weight. In the reactive printing dye composition and/or the aqueous reactive printing dye
compositiofl ¥ cortippsoting madét invepturome poasibilitypoftiytzolsi poasiitighoups of the
reactive dye can be reduced so as to 2 resolve the problem of dyeing strength degradation, such that
the advantageshsicivapableednbeoigr swedgth, poodis®ragedgibilitsphatyibitsa preipitation and
improved printing stability, can be provided.

5 cellulose fibers or other fiber blend fabrics, and is advantageous in high pH

value stability, enhanced storage stability, and reduced degradation in
dyeing strength.
The present invention provides a reactive printing dye composition,
which includes:
10 (a) at least one reactive dye in an amount of 45 to 99.85 parts by
weight;
(b) an organic buffer in an amount of 0.05 to 10 parts by weight;
and
(c) a mirabilite ( sodium sulfate) or a dispersant in an amount of 0.1
15  to 50 parts by weight.
Further, the present invention provides an aqueous reactive printing
dye composition, which includes:
(a) at least one reactive dye in an amount of 1 to 50 parts by weight;
(b) an organic buffer in an amount of 0.05 to 10 parts by weight;
20  and
(c)water in an amount of 40 to 98.95 parts by weight.
In the reactive printing dye composition and/or the aqueous reactive
printing dye composition according to the present invention, the possibility

of hydrolysis in reactive groups of the reactive dye can be reduced so as to
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The printed cloth prepared by the reactive printing dye composition 5 and/or the aqueous reactive
printing dye composition according to the present invention exhibits excellent properties. For
convenience in printing, the reactive printing dye composition of the present invention may be
prepared in an aqueous form. In the reactive printing dye composition and/or the aqueous reactive 10
printing dye composition according to the present invention, the above-mentioned component (a), the
reactive dye, may be water-soluble and has a monochlorotriazinyl derivative moiety. Its exemplary
cases are Eedreasthsiomialesrmofasdyaing (stus)gtHsgadagpo vuchi tiay Mik=N / NH--k
NH H3CH2C f N SO3H OH HOTS 15 (1-1), CH2-SO3H CI O CH3 N N SO3FI N N=N/NHJ ILNH
H3CH2C NedyRRSS, 3 Nhcre¢i@ et oolor strength, good storage stability,

inhibited precipitation and improved printing stability, can be provided.
The printed cloth prepared by the reactive printing dye composition
5 and/or the aqueous reactive printing dye composition according to the
present invention exhibits excellent properties.
For convenience in printing, the reactive printing dye composition
of the present invention may be prepared in an aqueous form.
In the reactive printing dye composition and/or the aqueous reactive
10 printing dye composition according to the present invention, the
above-mentioned component (a), the reactive dye, may be water-soluble
aﬁd has a monochlorotriazinyl derivative moiety. Its exemplary cases are

shown as following Formulas (I-1) to (I-16),
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CH3HH O 11'N ((3C CH3 SO3H IC7 SO3H (50313 CuPC H SO2-N OCH3 N-1H Nz Cl 5 Such
reactive dyes may be selected from the Color Index, for example, C.l. Reactive Red 3:1, C.l. Reactive
Red 31, C.I. Reactive Red 33, C.I. Reactive Red 24, C.I. Reactive Red 45, C.I. Reactive Red 218, C.I.
Reactive Violet 5, C.I. Reactive Yellow 2, C.I. Reactive Yellow 18, C.I. 10 Reactive Yellow 33, C.I.
Reactive Yellow 85, C.I. Reactive Yellow 95, C.l. Reactive Blue 15, C.I. Reactive Blue 5, C.l. Reactive
Blue 49, C.I. Reactive Blue 71, C.I. %eac%yp Blue 176, C.I. Reactive Orange 5, C.I. Reactive Orange
12, C.I. Reactive Orange 13, C.I. Redlctive] Ora%g 99, C.I. Reactive Green 19, C.l. Reactive Brown
17, C.I. Reactive Black 8 or C bi ack 5. The reactive dyes in the reactive printing dye
composition and/or 7 the aqueg . n@tﬂpg lgjye compgsition according to the present
invention may be used individually or d wit theNaboMe mgntioned reactive dyes or the salts of an

iX

alkali metal or ammonium thereof If the ;- Y Y
N _N
HaC CH;
SO3H Ci SO:H
(I-14),
——(503H)
CuPC H

———80;-N OCH;

5 (1I-15).

Such reactive dyes may be selected from the Color Index, for
example, C.I. Reactive Red 3:1, C.I. Reactive Red 31, C.I. Reactive Red 33,
C.1. Reactive Red 24, C.I. Reactive Red 45, C.I. Reactive Red 218, C.1.
Reactive Violet 5, C.I. Reactive Yellow 2, C.I. Reactive Yellow 18, C.L
10 Reactive Yellow 33, C.I. Reactive Yellow 85, C.I. Reactive Yellow 95, C 1.
Reactive Blue 135, C.1. Reactive Blue 5, C.I. Reactive Blue 49, C.1. Reactive
Blue 71, C.I. Reactive Blue 176, C.I. Reactive Orange 5, C.I. Reactive
Orange 12, C.I. Reactive Orange 13, C.1. Reactive Orange 99, C.I. Reactive
Green 19, C.I. Reactive Brown 17, C.I. Reactive Black 8 or C.1. Reactive

15 Black 5.

The reactive dyes in the reactive printing dye composition and/or



composition is aqueous, the amount of the added salts should be low. In 5 other words, based on the
weight of the reactive dye, preferably, the salt content is less than 0.5 wt%. The salts produced during
processes and diluents additionally added can be removed by, for example, membrane separation,
ultra-filtration, reverse osmosis, or dialysis. In the reactive printing dye composition and/or the aqueous
reactive 10 printing dye composition according to the present invention, the example of the
component (b), the organic buffer, is N,N-bis(2-Hydroxyethyl)-2-aminoethanesulfonic acid (BES), and
its structurthés shuaovastrcfovengaigitiny d@e--<oSPasitiNHatcosding) tanthive peestive printing dye
composition and/or the aqueous reactive printing dye composition according to the present invention,
the dispersantentayrbenBerbel Ri¢dDerdovig8allsvenativxed LevdnchT ybimtdsmantioited thereto. 20
In the reactive printing dye composition according to the present invention, based on the total weight
of the dye ceauppasitidpe therainewal of dhamealitale dyetahay ramgadminmd Shettoctd 9B 8Eavt%, the
amount of the 8 organic buffer may range from 0.05 wt% to 1.0 wt%, and the amount of the mirabilite
or the dispersantovidiorangedueois] thtatos0nytod. refeddoly, stiesashouhd dfeheveabtive dye
ranges from 45 wt% to 99.8 wt%, the amount of the organic buffer ranges from 0.1 wt% to 5 wt%, and

the anfountédii¢hewords, based on the weight of the reactive dye, preferably, the salt

10

15

20

content is less than 0.5 wt%. The salts produced during processes and
diluents additionally added can be removed by, for example, membrane
separation, ultra-filtration, reverse osmosis, or dialysis.

In the reactive printing dye composition and/or the aqueous reactive

printing dye composition according to the present invention, the example of

the component (b), the organic bufter, is
N,N-bis(2-Hydroxyethyl)-2-aminoethanesulfonic acid (BES), and its

structure is shown as the formula (If-1),

SOsH
\/\NI

HO

HO

(T1-1).

In the reactive printing dye composition and/or the aqueous reactive
printing dye composition according to the present invention, the dispersant
may be Demol RN, Demol SS, Levenol V, or Levenol TD, but is not limited
thereto.

In the reactive printing dye composition according to the present
invention, based on the total weight of the dye composition, the amount of

the reactive dye may range from 45 wt% to 99.85 wt%, the amount of the
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5 mirabilite or the dispersant ranges from 0.1 wt% to 50 wt%. More preferably, the amount of the
reactive dye ranges from 47 wt% to 99.7 wt%, the amount of the organic buffer ranges from 0.2 wt%
to 3 wt%, and the amount of the mirabilite or the dispersant ranges from 0.1 wt% to 50 wt%. Most
preferably, the amount of the reactive dye ranges from 47 wt% to 90 10 wt%, the amount of the
organic buffer ranges from 0.2 wt% to 3 wt%, and the amount of the mirabilite or the dispersant
ranges from 9.8 wt% to 50 wt%. However, the amounts of the components are not limited thereto. In

the aqueous gaactvibfartimg dyargenivositiOnlacedfding idtva %oresehtlvventimmbabéeon the total
weight of the aqueous dye composition, 15 the amount of the reactive dye may range from 1 wt% to
50 wt%, thenarabilnteobitithediapér saurffenmayaape drivan 001061060 O Owtdo, Ruadicttad Igmount of
water may range from 40 wt% to 98.95 wt%. Preferably, the amount of the reactive dye ranges from 3
Wt% to 45 dtemnhetarnoflithetthetivedyic tauff@srfoge < from %. 1ovit9%& 018 4t % camoh thsramount of
water 20 ranges from 47 wt% to 96.9 wt%. More preferably, the amount of the reactive dye ranges
from 3 wt%efoids entdaniicbarffenntngtsefongadicl buifs trafgetrpand. thetamoBitnedotlend the
amount of water ranges from 47 wt% to 96.8 wt%. Most preferably, the amount of the reactive dye
range$ fromibabi¥t¢o 4P o, direpansaunt efriheworfanic Bufferrtiriges froth weQ vidote 8 wt%, and
the amount of water ranges from 52 wt% to 94.8 wt%. However, the amounts of the components are
not limited girefetably,thecreantivatprintirgrdyetcoenppsitiorpan dionthé7agueo tis P&attive’grinting dye
composition according to the present invention, all of the 5 above-shown compounds are expressed
as free acitdh®racinatly chéhe organic buffer ranges from 0.2 wt% to 3 wt%, and the
amount of the mirabilite or the dispersant ranges from 0.1 wt% to 50 wt%.
Most preferably, the amount of the reactive dye ranges from 47 wt% to 90
10 wt%, the amount of the organic buffer ranges from 0.2 wt% to 3 wt%, and
the amount of the mirabilite or the dispersant ranges from 9.8 wt% to 50
wt%. However, the amounts of the components are not limited thereto.
In the aqueous reactive printing dye composition according to the
present invention, based on the total weight of the aqueous dye composition,
15  the amount of the reactive dye may range from I wt% to 50 wt%, the
amount of the organic buffer may range from 0.05 wt% to 10 wt%, and the
amount of water may range from 40 wt% to 98.95 wt%. Preferably, the
amount of the reactive dye ranges from 3 wt% to 45 wt%, the amount of the
organic buffer ranges from 0.1 wt% to 8 wt%, and the amount of water
20 ranges from 47 wt% to 96.9 wt%. More preferably, the amount of the
reactive dye ranges from 3 wt% to 45 wt%, the amount of the organic buffer
ranges from 0.2 wt% to 8 wt%, and the amount of water ranges from 47

wt% to 96.8 wt%. Most preferably, the amount of the reactive dye ranges

from 5 wt% to 40 wt%, the amount of the organic buffer ranges from 0.2

9



compounds used in the reactive printing dye composition and/or the aqueous reactive printing dye
composition according to the present invention may be metal salts or ammonium salts, and preferably
are alkaline metal salts or ammonium salts. The dye composition of the present 10 invention can be
prepared by mixing the above components in water according to general procedures. The reactive
printing dye composition and/or the aqueous reactive printing dye composition according to the
present invention can be applied to printing on material containing cellulose fibers such as cotton,

hemp, 15 vefflosel sytithetindibleesyammiiniaté s ooraagisgryar &d/Mitdér o 1040 velletive printing
dye composition and/or the aqueous reactive printing dye composition according to the present
invention, thie pessihijlitye ahhydnsysiStinereantipegrotparef o henidivbtipeetan be reduced so as to
resolve the problem of dyeing strength degradation, such that the 20 advantages, such as excellent
color strength, gookhstheagea ctatsljtyintmhghidsd prenipitsticrnanulioptbestprotisg saability, can be
provided. The printed cloth prepared by the reactive printing dye composition and/or the aqueous
reactive printingidyedamposifmsdtmordigptaihg pretiemtpresenionresdibitnexellleft groperties, such
as strong fiber-dye 10 bond stability, clear features (high resolution), high miscibility and good color
strengfh, aatlgandifastnessotmfighhesd avet, dapexssagleasvaShimgacichtePrbritieatbydydiag, moisture,
chlorinating, rubbing, hot pressing and pleating. 5 BRIEF DESCRIPTION OF THE DRAWINGS None
compounds used in the reactive printing dye composition and/or the
aqueous reactive printing dye composition according to the present
invention may be metal salts or ammonium salts, and preferably are
alkaline metal salts or ammonium salts. The dye composition of the present
10 invention can be prepared by mixing the above components in water
according to general procedures.
The reactive printing dye composition and/or the aqueous reactive
printing dye composition according to the present invention can be applied
to printing on material containing cellulose fibers such as cotton, hemp,
15 cellulose, synthetic fibers, and materials containing hydroxyl fibers.
In the reactive printing dye composition and/or the aqueous reactive
printing dye composition according to the present invention, the possibility
of hydrolysis in reactive groups of the reactive dye can be reduced so as to
resolve the problem of dyeing strength degradation, such that the
20 advantages, such as excellent color strength, good storage stability,
inhibited precipitation and improved printing stability, can be provided.
The printed cloth prepared by the reactive printing dye composition

and/or the aqueous reactive printing dye composition according to the

present invention exhibits excellent properties, such as strong fiber-dye
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT The following examples are used
to illustrate the present invention, and many other possible modifications and variations can be made
without 10 departing from the spirit of the present invention according to various concepts and
-applications. The following examples are exemplified for a more concrete description, and the scope
of the present invention should not be limited thereto. Without specific explanations, the unit of the
parts and percentages used in the examples is calculated by weight, and the 15 temperature is
representetdydCa ik e griess (@htTHes rdtagibnrbeoheeanihdipdntsroypaieitiby sndltigopdrts by
volume is just like the relation between kilogram and liter. Example 1 50 parts of Compound (I-1), 50
parts of Comporntr¢bthamndqoad festsaskwatérgire anited thofonghigniplewedsly agjusting the
pH value to a range of from 5.5 to 8.5. Through reverse osmosis, the salts are controlled to be less
than 0.5 witatSribsemeentlyd2qiags of@smpmucidl Gitittres, addeu teprbtd, fokesieg Bostirring and
adjusting the pH value to a range of from 6.0 to 8.5. Finally, the solution is spray dried so as to obtain
the 11 reapliestprinting dye composition of the present embodiment. Example 2 1.00 parts of
Compound (1-3) and 300 parts of water are mixed thoroughly, followed by adjusting the pH value to a
range 5f fra3REEF 1SS CR BHEIQIWifishtiDH S Ip&s WthAfhound (11-1) and 30 parts of mirabilite are
added thereto, followed by stirring and adjusting the pH value to a range of from 6.0 to 8.5. Finally, the
solution is spray driddis® as to obtain the

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The following examples are used to illustrate the present invention,
and many other possible modifications and variations can be made without
10 departing from the spirit of the present invention according to various
concepts and applications. The following examples are exemplified for a
more concrete description, and the scope of the present invention should not
be limited thereto. Without specific explanations, the unit of the parts and
percentages used in the examples is calculated by weight, and the
15 temperature is represented by Celsius degrees (°C). The relation between
the parts by weight and the parts by volume is just like the relation between
kilogram and liter.
Example 1
50 parts of Compound (I-1), 50 parts of Compound (I-2) and 300
20  parts of water are mixed thoroughly, followed by adjusting the pH value to
a range of from 5.5 to 8.5. Through reverse osmosis, the salts are controlled
to be less than 0.5 wt%. Subsequently, 2 parts of Compound (II-1) are
added thereto, followed by stirring and adjusting the pH value to a range of

from 6.0 to 8.5. Finally, the solution is spray dried so as to obtain the

11



reactive printing dye composition of the present embodiment. Example 3 10 100 parts of Compound
(1-4) and 300 parts of water are mixed thoroughly, followed by adjusting the pH value to a range of
from 5.5 to 8.5. Through reverse osmosis, the salts are controlled to be less than 0.5 wt%.
Subsequently, 2 parts of Compound (11-1) and 20 parts of Demol RN are added thereto, followed by
stirring and adjusting the pH value to a range of 15 from 6.0 to 8.5. Finally, the solution is spray dried
SO as to obtain the reactive printing dye composition of the present embodiment. Example 4 The

reactive printingi siyeocontipgsition afiheosiésent £ thisopimsenttisnpbephreddccording to the method
described in Example 2, except that 20 Compound (I-3) is replaced by Compound (1-5). Example 5
The reactieéxwimdjslg @ye composition of the present embodiment is prepared according to the method
described in Example 2, except that Compound (1-3) is replaced by Compound (1-6). 12 Example 6
The reactive printingd8yeaampdsifiompithedrdséntanibddithentrts pfeparied aceordingdo the method
described in Example 2, except that Compound (1-3) is replaced by Compound (1-7). 5 Example 7

The reactiviprintigigl dyotlompabiip a dfithigngs ekenilé mbhbne atiisn peepbifeoadccorting, fo the method
described in Example 2, except that Compound (1-3) is replaced by Compound (1-8).

5 After purification, 5 parts of Compound (II-1) and 30 parts of mirabilite are
added thereto, followed by stirring and adjusting the pH value to a range of
from 6.0 to 8.5. Finally, the solution is spray dried so as to obtain the
reactive printing dye composition of the present embodiment.

Example 3
10 100 parts of Compound (I-4) and 300 parts of water are mixed
thoroughly, followed by adjusting the pH value to a range of from 5.5 to 8.5.
Through reverse osmosis, the salts aré controlled to be less than 0.5 wt%.
Subsequently, 2 parts of Compound (II-1) and 20 parts of Demol RN are
added thereto, followed by stirring and adjusting the pH value to a range of
15 from 6.0 to 8.5. Finally, the solution is spray dried so as to obtain the
reactive printing dye composition of the present embodiment.
Example 4
The reactive printing dye composition of the present embodiment is
prepared according to the method described in Example 2, except that
20  Compound (I-3) is replaced by Compound (I-5).
Example 5
The reactive printing dye composition of the present embodiment is
prepared according to the method described in Example 2, except that

Compound (I-3) is replaced by Compound (1-6).

12



Example 8 10 The reactive printing dye composition of the present embodiment is prepared according
to the method described in Example 2, except that Compound (1-3) is replaced by Compound (1-8).
Example 9 The reactive printing dye composition of the present embodiment is 15 prepared according
to the method described in Example 2, except that Compound (1-3) is replaced by Compound (I-10).
Example 10 20 parts of Compound (1-13), 80 parts of Compound (1-14) and 300 parts of water are
mixed thoroughly, followed by adjusting the pH value to 20 a range of from 5.5 to 8.5. After
purificationfZ pargglefiCompound (11-1), 10 parts of Demol RN and 30 parts of mirabilite are added
thereto, followed by stirring and adjusting the pH value to a range of from 6.0 to 8.5. Finally, the
solution is spray driEdesreastiveobtairtitne dyactivenposiimgrdgs denpesitivneotihdipresémn
embodiment. 13 Example 11 The reactive printing dye composition of the present embodiment is
prepared apeepdirgitathemathotbddserivedlind denpieb2de xnepixtatp Rothpexnep(l-Biis replaced by
Compound (I-15). 5 Example 12 The reactive printing dye composition of the present embodiment is
prepared aCkanghogitel e Ihétheg desd ibedJompampie(2; Except that Compound (1-3) is replaced by

Compound (1-16). Example 13
S Example7
The reactive printing dye composition of the present embodiment is
prepared according to the method described in Example 2, except that
Compound (I-3) is replaced by Compound (I-8).
Example 8
10 The reactive printing dye composition of the present embodiment is
prepared according to the method described in Example 2, except that
Compound (I‘-B) is replaced by Compound (I-8).
Example 9
The reactive printing dye composition of the present embodiment is
15 prepared according to the method described in Example 2, except that
Compound (I-3) is replaced by Compound (I-10).
Example 10
20 parts of Compound (I-13), 80 parts of Compound (I-14) and 300
parts of water are mixed thoroughly, followed by adjusting the pH value to
20 arangeoffrom 5.5 té 8.5. After purification, 2 parts of Compound (II-1), 10
parts of Demol RN and 30 parts of mirabilite are added thereto, followed by
stirring and adjusting the pH value to a range of from 6.0 to 8.5. Finally, the

solution is spray dried so as to obtain the reactive printing dye composition

of the present embodiment.
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10 According to the method described in Example 10, 2 parts of Compound (11-1) and 0.2 part of
Procex| are added thereto, followed by stirring and adjusting the pH value to a range of from 6.0 to
8.5. Finally, water is added thereto until the solution reaches 100 parts so as to obtain the agueous
reactive printing dye composition. 15 Example 14 3.2 parts of Compound (1-13), 12.8 parts of
Compound (1-14) and 60 parts of water are mixed thoroughly, followed by adjusting the pH value to a
range of from 5.5 to 8.5. Through reverse osmosis, the salts are controlled to be less than 0.5 wt%.
Subsequenilxadigs¥ésidf Compound 20 (1I-1), 1 part of Urea and 0.2 part of Procex!| are added thereto,
followed by stirring and adjusting the pH value to a range of from 6.0 to 8.5. Finally, water is added

thereto until the solifienreaachespiiftpartd we ast@obidintiod thqyeessieantvedirintingislye
composition. 14 Comparative Example 1 100 parts of Compound (I-1) and 100 parts of water are

mixed thorpughlye dlipweddiyadiysfing thethbdvaluedatetangelot fiomld. 3 foeR cepT Mtaatgh reverse
osmosis, the salts are controlled to be less than 0.5 wt%. 5 Subsequently, 2 parts of disodium

phosphate @oarZfd pady bEDémebRit adebpdiisdthrratb( falldyved by stirring and adjusting the pH
value to a range of from 6.0 to 8.5. Finally, the solution is spray dried so as to obtain a dye
compasitiol Xaenpirdtlve Example 2 10 50 parts of Compound (1-13), 50 parts of Compound (1-14)
and 300 parts of water are mixed thoroughly, followed by adjusting the pH value to
The reactive printing dye composition of the present embodiment is
prepared according to the method described in Example 2, except that
Compound (I-3) is replaced by Compound (I-16).
Example 13
10 According to the method described in Example 10, 2 parts of
Compound (II-1) and 0.2 part of Procex! are added thereto, followed by
stirring and adjusting the pH value to a range of from 6.0 to 8.5. Finally,
water is added thereto until the solution reaches 100 parts so as to obtain the
aqueous reactive printing dye composition.
15  Example 14
3.2 parts of Compound (I-13), 12.8 parts of Compound (I-14) and
60 parts of water are mixed thoroughly, followed by adjusting the pH value
to a range of from 5.5 to 8.5. Through reverse osmosis, the salts are
controlled to be less than 0.5 wt%. Subsequently, 2 parts of Compound
20 (II-1), 1 part of Urea and 0.2 part of Procexl are added thereto, followed by
stirring and adjusting the pH value to a range of from 6.0 to 8.5. Finally,

water is added thereto until the solution reaches 100 parts so as to obtain the

aqueous reactive printing dye composition.
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a range of from 5.5 to 8.5. After purification, 2 parts of disodium phosphate, 10 parts of Demol RN and
30 parts of mirabilite are added thereto, followed by stirring and adjusting the pH value to a range of
from 6.0 to 8.5. Finally, 15 the solution is spray dried so as to obtain a dye composition. Comparative
Example 3 100 parts of Compound (1-4) and 300 parts of water are mixed thoroughly, followed by
adjusting the pH value to a range of from 5.5 to 8.5. Through reverse osmosis, the salts are controlled
to be less than 0.5 wt%. 20 Subsequently, 20 parts of Demol RN are added thereto, followed by
stirring andCadjusting the kaapde¢d a range of from 6.0 to 8.5. Finally, the solution is spray dried so
as to obtain a dye composition. Comparative Example 4 100 parts of Compound (1-4) and 300 parts of
water are mixed 13 ¢fbroaghly fdllowgbhyddjlistingtide HB0vahréstad ramtrr oiftomix&dto 8.5.
Through reverse osmosis, the salts are controlled to be less than 0.5 wt%. Subsequently, 2 parts of
disodiurn ptiasphatilandaibpaststof BéimatiRNtheep Hodald theretoa figlowet Gy stiditg Suid adjusting
the pH value to a range of 5 from 6.0 to 8.5. Finally, the solution is spray dried so as to obtain a dye
compositiof Hzonylarative Exasnpia s, 101 pailts e € cmpooticdltd)bant:800hparts.6f wtter are mixed
thoroughly, followed by adjusting the pH value to a range of from 5.5 to 8.5. 10 Through reverse
osmosss, tHedaltsjarntgnaecdso bdiksditharphospititeSutbaquemtty, X haeta of RN aiethylaniline
sulfonic acid (DEAS) and 20 parts of Demol RN are added thereto, followed by stirring and adjusting
the added thereto, followed by stirring and adjusting the pH value to a range of

from 6.0 to 8.5. Finally, the solution is spray dried so as to obtain a dye
composition.
Comparative Example 2
10 50 parts of Compound (I-13), 50 parts of Compound (I-14) and 300
parts of water are mixed thoroughly, followed by adjusting the pH value to
arange of from 5.5 to 8.5. After purification, 2 parts of disodium phosphate,
10 parts of Demol RN and 30 parts of mirabilite are added thereto, followed
by stirring and adjusting the pH value to a range of from 6.0 to 8.5. Finally,
15  the solution is spray dried so as to obtain a dye composition.
Comparative Example 3
100 parts of Compound (I-4) and 300 parts of water are mixed
thoroughly, followed by adjusting the pH value to a range of from 5.5 to 8.5.
Through reverse osmosis, the salts are controlled to be less than 0.5 wt%.
20  Subsequently, 20 parts of Demol RN are added thereto, followed by stirring
and adjusting the pH value to a range of from 6.0 to 8.5. Finally, the
solution is spray dried so as to obtain a dye composition.
Comparative Example 4

100 parts of Compound (I-4) and 300 parts of water are mixed

15



pH value to a range of from 6.0 to 8.5. Finally, the solution is spray dried so as to obtain a dye
composition. 15 Comparative Example 6 100 parts of Compound (1-4) and 300 parts of water are
mixed. thoroughly, followed by adjusting the pH value to a range of from 5.5 to 8.5. Through reverse
osmosis, the salts are controlled to be less than 0.5 wt%. Subsequently, 2 parts of
N-morpholinolpropanesulfonic acid (MOPS) are 20 added thereto, followed by stirring and adjusting
the pH value to a range of from 6.0 to 8.5. Finally, the solution is spray dried so as to obtain a dye
compositiofhaongitmtied loxerddny adiosang dfaqurhyeling (@ ayasgpaftsrencdmpeudhd.(1-2) and
300 16 parts of water are mixed thoroughly, followed by adjusting the pH value to a range of from 5.5

to 8.5. Thrdlyionglersy osmesis) s stie sadisongolivairolsd [Eadthiess Branok, arttien the pH
value is adjusted to a range of from 6.0 to 8.5. Finally, the solution is spray dried so as to obtain a dye

5 composithirbegupaiativeExtndid 8 adiuamhospontp omdd2( payio@ pemet Bdhgsund (1-14)

and 60 parts of water are mixed thoroughly, followed by adjusting the pH value to a range of from 5.5
to 8.5. Throdgledethess@sfnsis;afd dsatirtirecond cithio g the (pEE vadneos atwnSubsequently,
0.2 part of Procexl is added thereto, followed by stirring and adjusting the pH value to a range of from
6.0 to 8.5. fFinall§, thtosBIGtidrimmbprathdried woes to eptai drigé sonapositiohtaCompative
Example 9 .
composition.
Comparative Example 5
100 parts of Compound (I-4) and 300 parts of water are mixed
thoroughly, followed by adjusting the pH value to a range of from 5.5 to &.5.
10 Through reverse osmosis, the salts are controlled to be less than 0.5 wt%.
Subsequently, 2 parts of N,N-diethylaniline sulfonic acid (DEAS) and 20
parts of Demol RN are added thereto, followed by stirring and adjusﬁng the
pH value to a range of from 6.0 to 8.5. Finally, the solution is spray dried so
as to obtain a dye composition.
15 Comparative Example 6
100 parts of Compound (I-4) and 300 parts of water are mixed
thoroughly, followed by adjusting the pH value to a range of from 5.5 to 8.5.
Through reverse osmosis, the salts are controlied to be less than 0.5 wt%.
Subsequently, 2 parts of N-morpholinolpropanesulfonic acid (MOPS) are
20  added thereto, followed by stirring and adjusting the pH value to a range of
from 6.0 to 8.5. Finally, the solution is spray dried so as to obtain a dye

composition.

Comparative Example 7

50 parts of Compound (I-1), 50 parts of Compound (I-2) and 300

16



The dye composition of the comparative example is prepared 15 according to the method described in
Example 13, except that Compound (11- 1) is replaced by N,N-diethylaniline sulfonic acid (DEAS).
Comparative Example 10 The dye composition of the comparative example is prepared according to
the method described in Example 13, except that Compound 20 (1I-1) is replaced by N-(2-hydroxy
ethyl)-piperazine ethane sulfonic acid (HEPES). Comparative Examples 11 to 13 The dye
compositions of these comparative examples are prepared according to the method described in
Example 1passcehviatermyenicehfoormnghly,iéltewe theyeadinstom pheanbb wlampre 11,
Compound (lI-1) is replaced by SEAS in Comparative Example 12, and Compound (lI-1) is replaced
by HEPE SadnaDgmpdraue Exabaptedl 3 15 reghresase nIDyesGothsosilicrard etHd@lecéompositions
according to the above-mentioned Examples and Comparative Examples, after adding 2% of the dye
compositioto ductesirigao B prekerandvdetothamdbvalbfaisadlinated hagpnae ¢édhamercially

provided), the changes between pH values before and after spray drying at high temperature and then
storage aré@ctrd&8din Finbldyl. thudisohuiigntris reprars idtieslcageast 40divlgiaiBogoflife dye
composition according to the present invention and 0.5% of disodium phosphate (commercially
providid) avenshogitiémTable 2. 15
Comparative Example 8
3.2 parts of Compound (I-13), 2.8 parts of Compound (I-14) and 60
parts of water are mixed thoroughly, followed by adjusting the pH value to
arange of from 3.5 to 8.5. Through reverse osmosis, the salts are controlled
10 to be less than 0.5 wt%. Subsequently, 0.2 part of Procex! is added thereto,
followed by stirring and adjusting the pH value to a range of from 6.0 to 8.5.
Finally, the solution is spray dried so as to 6btain a dye composition.
Comparative Example 9
The dye composition of the comparative example is prepared
15 according to the method described in Example 13, except that Compound
(T1-1) is replaced by N,N-diethylaniline sulfonic acid (DEAS).
Comparative Example 10
The dye composition of the comparative example is prepared
according to the method described in Example 13, except that Compound
20 (1I-1) is replaced by N-(2-hydroxy ethyl)-piperazine ethane sulfonic acid
(HEPES).
Comparative Examples 11 to 13

The dye compositions of these comparative examples are prepared

according to the method described in Example 14, except that no

i7



((Table 1)) Change between pH values before and after spray drying and then storage pH value pH
value pH value Item before spray after 60C pH after 70C A pH drying *1W *1W Example 9 6.8 6.76
-0.04 6.3 -0.5 Comparative 7.6 7.27 -0.34 6.6 -1.0 Exam le 1 Example 10 7.0 6.3 -0.7 5.63 -1.37
Comparative 7.6 6.87 -0.73 6.09 -1.51 18 Exaln le 2 ((Table 2)) Change between pH values before
and after spray drying and then storage Item pH value before pH value after pH spray drying spray
drying Example 3 7.0 6.6 -0.4 Comparative 1 7.05.2 -1.8 Example 3 Comparative 7.3 6.7 -0.6
Example 4Comparatléli-0)6sadded thereto in Comparative Example 11, Compound

(II-1) is replaced by DEAS in Comparative Example 12, and Compound

(I1-1) is replaced by HEPES in Comparative Example 13.

5 Test Results
A. Dye Composition
For the dye compositions according to the above-mentioned
Examples and Comparative Examples, after adding 2% of the dye
composition according to the present invention and 2% of disodium
10 phosphate (commercially provided), the changes between pH values before
and after spray drying at high temperature and then storage are recorded in
Table 1. Additionﬁliy, the results in the case of adding 0.5% of the dye
composition according to the present invention and 0.5% of disodium
phosphate (commercially provided) are shown in Table 2.
15
{Table 1) Change between pH values before and after spray drying and

then storage

pH value pH value pH value
Item before spray | after 60°C s pH |after70°C| & pH
drying *1TW *1TW
Example 9 6.8 6.76 -00.04 6.3 -0.5
Comparative
7.6 7.27 -0.34 6.6 -1.0
Example 1
Example 10 7.0 6.3 -0.7 5.63 -1.37

Comparative 7.6 6.87 -0.73 6.09 -1.51
18




Example 5 (1) 6 pH means the difference between pH values before and after test. 5 (2)1 A pHl is the
smaller the better. B. Screen Printing: 50-100 parts of urea, 10-20 parts of reduction inhibitor agent,
10-30 parts of sodium bicarbonate, 60 parts of sodium alginate or 400-600 parts of 10 thickening
agents (containing 4-12 % of sodium alginate), and warm water, in a sum of 1000 parts, are mixed to
obtain an assisting paste. 3 parts of C.I. Reactive Orange 13 spread in 97 parts of the assisting paste
and then rapidty—stirred:—A-twilt-halftonmegf45degreesand-100 mestjes goes overa mercerized
cotton twill, @ixwhipkhetle color paste is then brushed through a 15 printer. The fadric is then dried in an
oven at 100C for 5 min. The dried 19 fabric is then steamed with 102-105C saturated steam in a
steamer at normal pressure for 5-15 rains. Finally, the dyed fabric is washed with cold water, boiling
water for 10 fains, boiling non-ionic detergent for 10 rains, and cold water once to twice, and then
dried. A|tem§ﬁ?\?éﬂﬁ, dr nigatls veear P ERN Huersbg forayandgaftesisprrss g pafhmeter and
relative strength of the above-mentioned dried fabric are measured through ICS GAIN
Spectrophéﬁﬁﬂe‘t@?@E (Commission International del'Eclairage) L*a*b* and CMC 2.00:1 Color 10

Test Systefms with D65 standard light source. The Fesults according to]the "dye compositions of the
present invention attirComparatpld Exhimpesere |sholdrvalmbled, and the’dydd fabrig provided by
using the dye stored in a coldstorage is used as a standard., .
spray drying spray drying
Example 3 7.0 6.6 0.4
Comparative
7.0 52 -1.8
Example 3
Comparative
7.3 6.7 -0.6
Example 4
Comparative
7.0 6.6 -0.4
Example 5

(1) 4 pH means the difference between pH values before and after test.

5 (2)f 2 pH| is the smaller the better.

B. Screen Printing:

50-100 parts of urea, 10-20 parts of reduction inhibitor agent, 10-30

parts of sodium bicarbonate, 60 parts of sodium alginate or 400-600 parts of

10 thickening agents (containing 4-12 % of sodium alginate), and warm water,
in a sum of 1000 parts, are mixed to obtain an assisting paste. 3 parts of C.L
Reactive Orange 13 spread in 97 parts of the assisting paste and then rapidly
stirred. A twill halftone of 45 degrees and 100 meshes goes over a
mercerized cotton twill, on which the color paste is then brushed through a

15  printer. The fabric is then dried in an oven at 100°C for 5 min. The dried
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((Table 3)) Changes between properties before and after spray drying Printing strength after high
Change in relative Item Solubility temperature storage strength (70C*72hrs) Str Example 3 99.6%
-0.4% Comparative 90.8% -9.2% Example 3 Comparative 94.6% -5.4% Example 4 Comparative
-0 96.2% -3.8% Example 5 Comparative 99.4% -0.6% 20 Printing strength after high Change in
relative Item Solubility temperature storage strength (70C*72hrs) Str Example 3 99.6% -0.4%
Example 6 o : excellent solubility (it can be dissolved after adding water and then slightly stirring) O :
good solubfhifyriit danthendistspivsztiafatiaddiiy Wetee asat tiretedtindagh 5in agcaisaably salubility (its
velocity is higher and long time for ] _ o i
normal pressure for 5-15 mins. Finally, the dyed fabric is washed with cold
water, boiling water for 10 mins, boiling non-ionic detergent for 10 mins,
and cold water once to twice, and then dried. Alternatively, dry heat fixation
5 also can be used for dyeing.
[Color Test]
Each parameter and relative strength of the above-mentioned dried
fabric are measured through ICS GAIN Spectrophotometer, CIE
(Commission International del’Eclairage) L*a*b* and CMC 2.00:1 Color
10 Test Systems with D65 standard light source. The results according to the
dye compositions of the present invention and Comparative Examples are
shown in Table 3, and the dyed fabric provided by using the dye stored in a

cold storage 1s used as a standard.

{Table 3) Changes between properties before and after spray drying

Printing strength after high |Change in relative
Item Solubility temperature storage strength
(70°C*72hrs) & Str
Example 3 © 99.6% -0.4%
Comparative
© -4 90.8% -9.2%
Example 3
Comparative
g © -4 94.6% -5.4%
Example 4
Comparative
©-© 96.2% -3.8%
Example 5
Comparative © 99.4% -0.6%
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stirring is required to dissolve it) A Str: difference between strengths before and after the test (the
value after minus is the smaller the better since it represents less degradation in strength) 10 C.
Storage Stability Test The dye compositions according to Examples and Comparative Examples are
placed in a weather meter. The temperature is set at 60C to observe the changes in each property
after storage at high temperature for 1 15 week. The results are shown in Table 4. Additionally, the

temperatu
property of

ltem 13 EX

gis cycted between from =107 C and 50C for 2 mornths-to-observe the changes inea
the dye compositions according Rrinxampieegth Cherdagtive Etampten 26]14(Tad
Storage stability at high temperature (60C* 1W) 21 Example Comparative Comparative Compg
ampl&8Example®iiniple 10 pH (RRReFf6re 8et¥59 7.0 7.0 7.0 pHIGBEIS after
* - - - - [= i
IW6.6256.25.6 pH-0.4-45-0.8-1.4 Increas%a&lp%ultngg)%Q +5033 +160 #192,. anion

ch

le 4))
arative
60 C

ppm)

Precipitaticn-Ne-Yes-No-Ne

Example 3 © 99.6% -0.4%

Example 6

10

15

20

@ : excellent solubility (it can be dissolved after adding water and then
slightly stirring)
G : good solubility (it can be dissolved after adding water and then

stirring)

A 1 acceptable solubility (its velocity is higher and long time for

stirring is required to dissolve it)
& Str: difference between strengths before and after the test (the value
after minus is the smaller the better since it represents less degradation in

strength)

C. Storage Stability Test

The dye compositions according to Examples and Comparative
Examples are placed in a weather meter. The temperature is set at 60°C to
observe the changes in each property after storage at high temperature for 1
week. The results are shown in Table 4. Additionally, the temperature is
cycled between from -10°C and 50°C for 2 months to observe the changes
in each property of the dye compositions according to Examples and

Comparative Examples.

{Table 4) Storage stability at high temperature (60°C*1W)

21



Relative strength (%) 99.9% 22.7% 99.8% 93.2% Str -0.1% -77.3% -0.2% -6.8% (1) pH: the
difference between pH values before and after the test (I pHI is the smaller the better); (2) increased
amount of anion: the value is the smaller the better (it represents less hydrolysis of reactive groups); 5
(3) Str: the value after minus is the smaller the better (it represents less degradation in strength).
((Table 5)) Storage stability at high and low temperature (from -10Cto 50 C*2M) Item Comparative

e7.07.0

Comparatiye Comparative Exampte T4 Example I Example 12 Exampie 13 JpH vaiue befo
7.0 7.0 test pH value after -10C-50C}2Ex@ij316.6 C@npanttis 2 quhip@rat B ed@orrdhirndreased
amount of pnlism*29 +74 +35 +181 (ppm) Precipitation Small No No No
13 Example 8 | Example 9 | Example 10
pH value before test 7.0 7.0 7.0 7.0
pH value after 60°C
6.6 2.5 6.2 5.6
*IW
4 pH -0.4 -4.5 -0.8 -1.4
Increased amount of]
+69 +5035 +160 +192
anion (ppm)
Precipitation No Yes No No
Relative strength (%) 99.9% 22.7% 99.8% 93.2%
4 S -0.1% -77.3% -0.2% -6.8%

(1) 2 pH: the difference between pH values before and after the test (| 2

pH| is the smaller the better);

(2) increased amount of anion: the value is the smaller the better (it

represents less hydrolysis of reactive groups);

(3) & Str: the value after minus is the smaller the better (it represents less

degradation in strength).

{Table 5) Storage stability at high and low temperature (from -10°Cto 50

°C*2M)

Hem

Example 14

Comparative

Example 11

Comparative

Example 12

C

Example 13

omparative

pH value before

months

7.0 7.0 7.0 7.0
test
pH value after
-10°C-50°C*2 7.0 6.7 6.6 7.3
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articles Relative 100.6% 99.6% 98.8% 95.0% strength (%) Sir +0.6% -0.4% -1.2% -5.0% Although
the present invention has been explained in relation to its preferred embodiment, it is to be
understood that many other possible modifications and variations can be made without departing from
the scope 5 of the invention as hereinafter claimed. 23 WHAT IS CLAIMED IS: 1. A reactive printing
dye composition, comprising: (a) at least one reactive dye in an amount of 45 to 99.85 parts by

weight; 5 (b) an
sulfate) or a disp

prganic buffer-in d.l}l amount of 0

érsahk in an amoupt of gL to 50

05to-10parts

partiy weig

by-weight;—ar

Jht. 2.-{JlHe reactive peiing dye

d~(c)-amirabitite ( sodium

composition as @

component (c) r
claim 2, wherei
the component (

l[aimed in claim 1
to 99.8 wt%, thelaewnasedf the component (b) ranges from 0.1

ﬁes from 0.1.wt? t%. 3. The
GHY

Yioth ?Bf‘%
Eﬁﬁges from 0.2

to 50
com ent
wt% to 3 wit?

,szlo wherein t

ne amount of t

ctive
a) range from
h, and the amc

printi

47 m?‘f(g

he component
wt% to 5 wt%4,
ye campo
to 99
bunt of the component (c) rarpges from

(a) ranges from 45 wt%
and the amount of the
n as claimed in

7 wt/ 5 the amount of

0.1 wt% to 50 Wq/u.

Precipitation Small
No No No _
patticles
Relative
100.6% 99.6% 98.8% 95.0%
strength (%)
A Str +0.6% -0.4% -1.2% -5.0%

Although the present invention has been explained in relation to its

preferred embodiment, it is to be understood that many other possible

modifications and variations can be made without departing from the scope

5

of the invention as hereinafter claimed.



4. The reactive printing dye composition as claimed in claim 3, wherein the amount of the component
(a) ranges from 47 wt% to 90 wt%, the amount of the component (b) ranges from 0.2 wt% t(_) 3 wt%,
and the 20 amount of the component (c) ranges from 9.8 wt% to 50 wt%. 5. The reactivg prlntlng.dye
composition as claimed in any one of the preceding claims, wherein the component _(a) is a reactive
dye as shown in any one of the following formulas (I-1) to (1-15), its combination or its salt, 24
C112-SO3H CI O CH3 N N N=N / NBYHMA' HSCH2E&INIEIBHSOH HO3S \ (I-1), CH2-SO31H ¢l O
CH3 N NHY SO3H N=,/JLNHH3CH2C'N N OH HOS3S 5 (1-2), NH2 Cl C2H5 N”N N~Nr HOyNO
—-NFl- NH '-NH N:Nl - 5eactrve printing dye composition, comprising:
(a) at least one reactive dye in an amount of 45 to 99.85 parts by
weight;
5 (b) an organic buffer in an amount of 0.05 to 10 parts by weight;
and
(c) a mirabilite ( sodium suifate) or a dispersant in an amount of 0.1
to 50 parts by weight.
2. The reactive printing dye composition as claimed in claim 1,
10 wherein the amount of the component (a) ranges from 45 wt% to 99.8 wt%,
the amount of the component (b) ranges from 0.1 wt% to 5 wt%, and the
amount of the component (c) ranges from 0.1 wt% to 50 wt%.
3. The reactive printing dye composition as claimed in claim 2,
wherein the amount of the component (a) ranges from 47 wt% to 99.7 wt%,
15 the amount of the component (b) ranges from 0.2 wt% to 3 wt%, and the
amount of the component (c) ranges from 0.1 wt% to 50 wt%.
4. The reactive printing dye composition as claimed in claim 3,
wherein the amount of the component (a) ranges from 47 wt% to 90 wt%,
the amount of the component (b) ranges from 0.2 wt% to 3 wt%, and the
20 amount of the component (c) ranges from 9.8 wt% to 50 wt%.
5. The reactive printing dye composition as claimed in any one of
the preceding claims, wherein the component (a) is a reactive dye as shown

in any one of the following formulas (I-1) to (I-15), its combination or its

salt,
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"CINNC HOH,,,so SO3HOH CH3V AN=N HZN\~NiN N SO3H SO3H 10 CI 25 C2H5 CINN
Ny SO3H OH NH N=N &I-- 6|-H03S SO3HH CH3 ICYNN Y | NyN SO3H OH NH/IN=N/I\
-1403S SO3H CH2CH3

CHiy~SOsH ji
NH—L J—Nii—©\
chifzcﬁ ﬁ SO;H
HO;8
(I-I)D
CHy—S05H Cl
0 CHs /J\ SO,H
N N=N NH-]\ J—NU»@
H.CH,C” ﬁ
OH  HO;8
S (1—2):
NH C1 (‘32H5
i HO. N_ _O
NTON YT
i il
it T . =N i i
Cl/R\N/» -~ NF{ fl\IIJ\ /—N}I N=N \/\%/NH’)
! i
HO;S HOSS SO3H CH; O
(I' 3 ) 3
SOsH
0H
U € N=N OO
Ny
| SO.H SO;H
NYN
10 Cl
(1_4)3
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CINNNN SO3H Oil NIl Nr.N / ( HO3S S03Il HCOOH CI__NAY /N\'N YI SO3H SO3H OH NH 10
/' HO3S SO3H 26 NH2 (SO3H)3 HN4 "N CuPC -0 N S02-NZ3 ~ ~ CI HO3S 5 SO3H NHz OH HO3S
N=N N=N NHz HO03S 1103S S03H N--- H N CI 1-103S SO3H NOz /

(|32Hs
c1\[//NYN
i
N YN
NH

SO4H OH

HO,8 SO;H

(1'5)9

Na N
= SO;H

SO;H NH

OH
HO5S SO.H

26
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OIN --N N Z~-NijC/0 112N\ N~ OO NH--~NN==\1z 02N HD3S~~/--S0;3HH 10 27| EU3S\/
A/SC3HNO2N NNilOCrcl 0O_.NO\L.... NHZ N 02N HO 3S SO3,H 0 NH2 S03lIl VACH3HIl 0
N/NV'NNH'7YN,NH3CACH3Y SO3H SO3H CI

(I -8 ) »
B NH,
g N
——(S03H); Nl N
CuPC N=(
— L S0,-NH ¢l
= HO:S
(I - 9 ) >
5
SO.H NH, OH HO4S
ey NN NI,
-
1048 HO,S SOsH /NM</ \N
H N:<
¢
(I-10),
i -1
HO S5 SOsH .
Cl N
—N I ! T/ =
N NH O
) e
\ X \ (|: O/ —<C‘
FN ] ;
| ™, NSt
//\\)\)\ N:<
—N i/ ﬂ = NHy
HO SA\/\/\SO,@H
B
10 (I-11),
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50NH2 S03H VACH3HYIl Oll-NNy,NNN\ H3C CH3 SO3H cl SO3H (I 14), and 28 (SO3H)3
CuPCH SO,-N OC-]3N NN H N=~Cl 6. The reactive printing dye composition as claimed in any

~ one of the preceding claims, wherein the reactive dye of the component (a) is 5 selected from the
group consisting of C.I. Reactive Red 3:1, C.I. Reactive Red 31, C.l. Reactive Red 33, C.I. Reactive -
Red 24, C.I. Reactive Red 45, C.I. Reactive Red 218, C.L. Reactive Violet 5, C.l. Reactive Yellow 2,
C.I. Reactive Yellow 18, C.I. Reactive Yellow 33, C.I. Reactive Yelloy85, C.I. Reactive Yellow 95,
C.l. Reactive Blue 15, C.I. Reacti iWe’Blue 49,/C.I. Reactive Blue 71, C.1.
Reactive Blue 176, C.1.

SO3H
O“ CH; H H
N
i \I/ \l/ 7
HaC CHa Y

SO4H C1 SO;H

(1-14), and
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Reactive Orange 5, C.I. Reactive Orange 12, C.I. Reactive Orange 13, C.I. Reactive Orange 99, C.I.
Reactive Green 19, C.I. Reactive Brown 17, C.l. Reactive Black 8, C.I. Reactive Black 5 and a mixture
thereof. 7. The reactive printing dye composition as claimed in any one of 15 the preceding claims,
wherein the component (b) is an organic buffer as shown in the following formula (11-1) or its salt,
HO~~ SO3H HO™ (II-1). 29 8. An aqueous reactive printing dye composition, comprising: (a) at least
one reactive dye in an amount of 1 to 50 parts by Wweight; (b) an organic buffer in an amount of 0.05 to
10 parts by weight; and 5 (c) yater in an amount-¢f4®t0)98.95 parts by weight. 9. The aqueous
reactive printing dye compositjon as ¢ %d in claim 8, Wﬂereln the amount of the component (a)
ranges from 3 wt% to 45 wt% the amount of the component (b) ranges from 0.1 wt% to 8 wt%, and
the amount of the component (c) ranges from 47 wt% to 96 Q wt% ‘(f Hhe agueous reactive
printing dye composition as claimed in claim 9, wierein the a e component (a) ranges from
3 wt% to 45 wt%, the amount of the component (b) ranges frgm A) to 8 wt%, and the amount of
the component (c) ranges from 47 wt% to 96.8 wt%. 11. The aqueous reactive printing dye
composition as claimed in 15 claim 10, wherein the amount of the component (a) ranges from 5 wt%

to 40 wt%, the amount of the component (b) rar(mggﬁ §r9m 0.2 wt% to 8 wit%,

6. The reactive printing dye composition as claimed in any one of

the preceding claims, wherein the reactive dye of the component (a) is

5 selected from the group consisting of C.I. Reactive Red 3:1, C.I. Reactive

Red 31, C.I. Reactive Red 33, C.I. Reactive Red 24, C.I. Reactive Red 45,

C.I. Reactive Red 218, C.I. Reactive Violet 5, C.I. Reactive Yellow 2, C.L

Reactive Yellow 18, C.I. Reactive Yellow 33, C.I. Reactive Yellow 85, C.L

Reactive Yellow 95, C.I. Reactive Blue 15, C.I. Reactive Blue 5, C.I.

10 Reactive Blue 49, C.I. Reactive Blue 71, C.I. Reactive Blue 176, C.L

Reactive Orange 5, C.I. Reactive Orange 12, C.1. Reactive Orange 13, C.1.

Reactive Orange 99, C.1. Reactive Green 19, C.I. Reactive Brown 1 7, C.L
Reactive Black 8, C.I. Reactive Black 5 and a mixture thereof,

7. The reactive printing dye composition as claimed in any one of

15 the preceding claims, wherein the component (b) is an organic buffer as

shown in the following formula (II-1) or its salt,

HO SO;H
\/\NI 3
/_/

HO
(II-1).
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and the amount of the component (c) ranges from 52 wt% to 94.8 wt%. 12. The aqueous reactive
printing dye composition as claimed in any one of claims 8 to 1.1., wherein the component (a) is a
reactive dye as 20 shown in any one of the following formulas (1-1) to (1-15), its combination or its
salt, CH,-SO,HCi O CH3 NN N NH H,CHhCN /--~"N-NH SO03H OH HO3S (1-1), 30 C112-SOIFI CI
O CH3 N'J~N\ SO3H N N=N/NHY N H3CHZC YNH/ OH HO3S \ N112 CI C21-I5 NON N~N 110N

O CI~N~NH --NH-18- A}, aquUeMHN-MCNH25ID10850¥0 88§08 HI @HTOmBeRINGOH CHs V A N-N /
/' HZN NI (a) at least one reactive dye in an amount of 1 to 50 parts by weight;
(b) an organic buffer in an amount of 0.05 to 10 parts by weight;
and
5 (¢) water in an amount of 40 to 98.95 parts by weight.

9. The aqueous reactive printing dye composition as claimed in
claim 8, wherein the amount of the component (a) ranges from 3 wt% to 45
wt%, the amount of the component (b) ranges from 0.1 wt% to 8 wt%, and

the amount of the component (¢) ranges from 47 wt% to 96.9 wt%.

10 10. The aqueous reactive printing dye composition as claimed in
claim 9, wherein the amount of the component (a) ranges from 3 wt% to 45
wt%o, the amount of the component (b) ranges from 0.2 wt% to 8 wt%, and
the amount of the component (¢) ranges from 47 wt% to 96.8 wt%.

11. The aqueous reactive printing dye composition as claimed in

15 claim 10, wherein the amount of the component (a) ranges from 5 wt% to
40 wt%, the amount of the component (b) ranges from 0.2 wt% to 8 wt%,
and the amount of the component (¢) ranges from 52 wt% to 94.8 wt%.

12. The aqueous reactive printing dye composition as claimed in
any one of claims 8 to 11, wherein the component (a) is a reactive dye as

20 shown in any one of the following formulas (I-1) to (I-15), its combination

or its salt,

CHamSO;H Cl

e
HCH,C N= ;Q_NHMK /L NH SOsH

HO5S

(1"1):
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Y YN/SO,HSO03H N/NCI 1012H5 CINN~Y /iN YN\ SO3H OH NH N-N HO3S SO3H (1-5), 31
H CH3 C1INNYNb SO4H OH NH 5N=N55 HO3S SO3H (I-6), CI-I,Cll, CINYN Y /NV'N\ SO3H OH
~NI-I N=N b:t: HO3S SO3H H COON CIN N o

CF 12““803” Cl

/j\ SO-H
NH NH4©/
HCH,C ﬁ _L ).
OH  HOsS
(1-2),
NH; cl
NF N N/KN
CI/LN | Nlﬁ/\i”'“Nl"l“ = WNH—(\‘—NJN
I
5 HOys~ S HO.8 S ™80
(I-3),
$0,H
OH
N, N, D OO N OO
Z
N
NYN
9
(I“ 4) s
10
Cziis
Ll\l/N
|
Na N
SO;H oH NI
HO3S SO.H
(I" 5 ) D
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Ny N SO3BH SO3HOH NH/I\N-N/I\v/HO3sv/SO3H NH, (SO3H)3 HN ~j\\ CuPC N S02-NH CI
10 HO,S 32 SO3H N112 OH HO3S N=N N=N NHy H03S HO,S SOH N-~ AN N=~cl p-\V o HNO2
Ct~NN NNION!c, 00 NH--~N N=~ W NHz 07Z 02N HO3S SO1H H

H o O
U\T¢N\T/h
I
NQT/N
SO,H OH NH
HO3S SOsH
(I-6),

(Ej’lzCI‘I:;

Cl N N
SNg
=
T
NH

?03}; OH NH
HO,S SO5H
5 (I-7),
. COOH
Cl. N_ _N
-
U
L*T/ SOH
SO;H OH NH
SOnpd e
HO,S SO;H
(I-8),
_ NH,
H N
—(SOH
{SO3H} \N—</ \N
CuPC Ne={
—l50,-NH 1
10 - HO5S
(1'9)5
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51103s SO31-INO3 ~NN\NH O N cl- Cl H2N ~ 00 NH N NH3 02N I-103S> SO,~H 10 33 0 NH2
SOH CH-1HH OH'NNNN', YYNNH3CCH3Y SO3H SO03H CI (1- 13 ), O NH3 CK/ SO3H
CH,HHN/ OII'N/NYNYIPH3C\C[INYN\

SOsH NHg HO58
HO,S HO, S SOsH
Cl
(I -10 ) H
_ T --1
HO 58 SOH NOg
Cl “ Nl )
%N% TN N
N NH O
y i s}
p \F()/ ci
FEN 7 N \<
07 | o N
- 2N s S N=<
N B NH,
ON HOus T g0 »
5 L i
(I-11)
_ -1
i HO S\‘//\‘/\E/SO‘;H NO,
cl o \;
—N = 1/ NéN g_
N NH O ‘
y, o
Y S b ‘<Ci
i%, 7 N
o \o \TH~</ N
= ,\T ‘ ; \L<
W N \/\\J/\ Ny
O N E—iO:;SM%%O H 1
H
(I -12 ) s
10
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SO03H CI [ISO3H 5 (I-14), and (SO03H)3 CuPCH --S02-N'O CH3 N N-N H N CI 13. The aqueous
reactive printing dye composition as claimed in 10 any one of claims 8 to 12, wherein the reactive dye
of the component (a) is selected from the group consisting of C.l. Reactive Red 3:1, C.I. Reactive

Red 31, C.I. Reactive Red 33, C.I. Reactive Red 24, C.I. Reactive Red 45, C.l. Reactive Red 218, C.I.
Reactive Violet 5, C.I. Reactive Yellow 2, C.l. Reactive 34 Yellow 18, C.l. Reactive Yellow 33, C.I.
Reactive Yellow 85, C.I. Reactive YIIOWNEE C I. Reactive Blue 15 C.l. Reactive Blue 5, C I. Reactive
Blue 49, C.I. Reactive Blue 7
12, C.I. Reactive Orange 13, {
17, C.I. Reactive Black 8, C.I.
printing dye composition as claimed in _am,

e

organic buffer as shown in the foIIowm'@' for

; né{*a mlxturéf thereof 14. The aqueous reactive

felaims 3 nherein the component (b) is an
1-2)or it salt~SOSH
CH, Y SO3H

SO;H Cl

(I-13),

SO;H
“ CH;y H }FI

N
H
HyC CH; Y
SOsH i SOsH
5 (I-14), and
=== 303H)3
CuPC H
——80y-N OCH
N,
_ N
B \ {

(I-15).
13. The aqueous reactive printing dye composition as claimed in
10 any one of claims 8 to 12, wherein the reactive dye of the component (a) is
selected from the group consisting of C.I. Reactive Red 3:1, C.I. Reactive
Red 31, C.I. Reactive Red 33, C.I. Reactive Red 24, C.I. Reactive Red 45,
C.I. Reactive Red 218, C.I. Reactive Violet 5, C.I. Reactive Yellow 2, C.IL

Reactive
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10 HO~ (11-1). 35

10

Yellow 18, C.I. Reactive Yellow 33, C.I. Reactive Yellow 85, C.I. Reactive
Yellow 95, C.I. Reactive Blue 13, C.I. Reactive Blue 5, C.I. Reactive Blue
49, C.I. Reactive Blue 71, C.I. Reactive Blue 176, C.1. Reactive Orange 3,
C.I. Reactive Orange 12, C.I. Reactive Orange 13, C.I. Reactive Orange 99,
C.I. Reactive Green 19, C.I. Reactive Brown 17, C.1. Reactive Black 8, C.L
Reactive Black 5 and a mixture thereof.

14. The aqueous reactive printing dye composition as claimed in
any one of claims 8 to 13, wherein the component (b) is an organic buffer

as shown in the following formula (II-1) or its salt,

HO SO3H
\/\NI
HO/J
(I1-1).

35



