DI SPERSE DYE COMPOSI TI ONS The invention relates to disperse dye &
conposi tions which remain stable during dyeing. It has, up-until now, been
difficult to prepare conpositions of disperse dyes giving a yellow to :
yel |l ow- brown nuance at hi gh dye concent r1aLi ons and . at the sam;_r%_i me g.
produci ng a stable dispersion in the dyebath. Such di sper%i\o’-ﬁé'- &d g
remai n stabl e under dyeing conditions so that dyestuff is not separated by
filtration effects during dyeing, for exanple in cross wound spool dyeing.

For the preparation of such highly concen- trated di spersions the choice of
the dyestuffs in the m xture becones inportant. The invention provides a

di sperse dye conposition conprising a) 20-55 % by wei ght of a dyestuff of
formula | [err] [err] in which Ris halogen; b) 5 to 40 % by wei ght of at

| east one dyestuff of forrmula II [err] in which [err] is as above

defined and [err] is hydrogen,

DISPERSE DYE COMPOSITIONS

The invention relates to disperse dye compositions which
remain stable during dyeing. It has, up until now, been difficult
to prepare compositions of disperse dyes giving a yellow to yellow-
brown nuance at high dye concentrations and at the same time
producing a stable dispersion in the dyebath. Such dispersions
should remain stable under dyeing conditions so that dyestuff is
not separated by filtration effects during dyeing, for example in
cross wound spool dyeing. For the preparation of such highly concen-
trated dispersions the choice of the dyestuffs'in the mixture
becomes important. '

-

The invention providés a disperse dye composition comprising
a) 20-55 % by weight of a dyestuff of formula I

NO N=N—@—NH'\IOZ (1) : | '

in which R1 is halogen;

b) 5 to 40 % by weight of at least one dyestuff of formula II




-€O[err] or -€O C6H5 ; and c¢) 30 to 60 % by-weight of one or nore. ' 6529
di‘spersi ng agents and any'other additives that may be present; conponents
a\.b) and c) form ng. 100 % dry weight of the conposition (when the

dyestuffs I"and Ilare in pure form. Were any syibol appears nore t han

once. in a fornmula the 5|gn|f|canceszﬂee%ndependent'of one anot her. By the

t er reshal ogen is nmeant chlorine, bromi ne @nd i odine. The conposition nmay be
prepared as a solid formor as a liquid concentrate, 40 to 60 % by wei ght

of concentrate being water in aqueous dispersion form Preferably [err] is
chlorine or bromne, nore pgeferably chlorine. Preferably [err] is . '
hydrogen, -[err] or -CO C6 1m)re prefer Wy Gierenl i s hydrogen, . [err] or

propionyl nost preferab droe ?’rezferably in a perse dye
conposi tions accor diNg @ on éqg? formula Il

ne or two conpound
are present. Preferably Yme: dlsperse dyeQb@HE -Dkaﬂ according'to the _
“invention conprises 30 to 55 % by wei ght of oneht a), 5 to 30 %by
wei ght of conponent b) and 35 to 50 @6by wei ght of conponent c) ' :

_ . " in which R1 is as above defined and R2 is throqen,
<é;§ B ;:.n_ ;CO“(Ci;aalkyl) or -C0- 06 5 3 ~and .

| 5)7'30 to 60 % by weight of one or more dispersing agents and
any other additives that may be present;

;?fﬁj_ S o . components a), b) and c) formlng 100 % dry we1ght of the
g composition (whﬂn the dyes+affs I and Ilare inpure forn).

Where any symbol anpears ‘more than once in a formuTa the
' 's1gn1f1cances are 1ndependent of one anatnnr. By the term haloaen
is meant chlor1ne brom1ne and iodine. -

~ The compos1t1cn may be orepared as a =011d form or as a ’1qu1d
concentrate, 40 to 60 % by weight of concentrate b°1ng water 1n

: aqueous daspers1on form.

Preferab]y R1 is chlorine or brom1ne, more preferably

chlorine.

. , _ Preferably R2 is hydrogen, -C0- CH3, 'COCZHs’ -COCHZCH CH
B el' - | or -CO- C6H5’ more preferab]y R2 is hydrogen, COCH3 or proplonyl
- most preferably hydrogen or -CUCH3. : : :

Preferably in a disperse dye compositions according to the
- invention one or two compounds of formula II are present.

Preferab1v the d1sperse dye comp051t10n accord1ng to the
invention comprises 30 to 55 % by weight of component a}, & to
30 % by weight of ‘component b) and-35 to 50 % by wc1ght of
component c) : :



' ' > di : I ti ding to the N
: re preferably the disperse dye conposition accor \
gg%iohbcongrises 35 to 55 % by wei ght of conponent a),.5 to'25 z&by SJ
-~ wei ght of conponent b) and 35 to 50 % by Eelght OL co;pggegtegérez e
o ds of formula | and Il per se gqre known and ma
--;gggfgpng to known net hods. Di sperslng agents of conponent c) a[e those &/
t'generally known for use in disperse dye conpositions, for exanple s used
“Jllgnlnsulphonate or synthetic products. ExanplestoIhdlngizlgglg%eg |
" Ish Patent: 1,114, 433. Anpngs es _
| g?ﬂogel Lgmgg ﬂ{; tEFséﬁ?ths ofe&nthe, SuR O spmpastents xaluand tif i5VED do nor e. Known
~anioni c dlsﬁ5debyamn$h$U|table for use in the conposition of the }nventlon
are for exanple condensates fronlnaphthalene sul phonic acids and form

| honat es), esters of sul phonat ed
- -al dehyde (especi ﬂJ,,Lé/ qié YiEY necél S nateslaesters. o o
~succinic acjd, Turk p ? and i?&(eé'l F SPmROF It g

he 1nventlon conpr1ses 35 to 55 % by welght of component a),
5 to 25 % by ue1ght of component b) and 35 to 50 % by weight of , -
component c). - o . o . SR jk\\

icé? with the provi so tnat t he sum of, conponents a) and b) is 50 to 65 %mby
v

The compounds of formula I and II per se are known and may
be prepared according to ‘known methods,

D1soers1ng agenis of component c) are those generally known
for use in disperse dye compos1t1ons for examp]e 119n1nsuxphonate
or synthet1c products.

Examp]es of d1spers1ng agents used can be found in Br1t1sh

- Patent 1,114,433, Amongst these are anionic orronqon1c d1soersan+s
often in the form of mixtures of two or more.Known anionic dis- _
persants suitable for use in the composition of the 1nvent1on are
for example condensates from naphthalene su]phon1c aC1dS and .orn~_
aldehyde (espec.a11y d1naphthy7methaned1su1phonates) esters of
sulphonated succinic acid, Turkey red 0il and aTka]1 metal salts
of su]phur1c aC1d esters of fatty alcohols, for examp]e sodium
lauryl sulphate, sod1um cety1 sulphate, sulphite cellulose waste
Yiquor or alkali metal salts thereof, soaps or alkali metal
su1phates of monoglycerides of fatty acids. Examples of known and . A
'partxcu]arly suitable non-.on1c d1spersants are the adducts of S
3 to 40 mols of ethyléne oxide with alkyl pheno]s fatty alcohols. - _ p.o}_
or fatty amines and neutra] sulphuric esters thereof. ' '

)

Examp1es of- the conpounds that- may ma Ke up component c) in
addition to the dispersing agents are water-so]ub]e salts ;
(which also have a buffering effect); one or more further dyestuffs

- to control the nuance (these dyes will make up 0.5 to 2 % by -
we1ght of the total composition if present): agents to d1sso1ve



of ‘sul phuric acid esters of fatty al cohols; for exanple sodiumlauryl
sul phat €, sodi um cet yl sul.phate, sulphite cellulose waste |iquor or alKkal
metal salts thereof, .soaps or alkali netal sul phates of npnoglycerides of
fatty acids’ Exanples of known and particularly suitable non-lonic

di spersants are the adducts of 3 to 40-mgls of ethylene oxide with alkyl
phenets, fatty al cohols or fatty ami:nes @and. neutral sul phuric esters

't her eof . Exanples of the conpounds that Tay make up component c) .
addltlon to the dispersing agents are water-soluble salts (which also have '
a buffering eff e e ance .
(these dyes w I']ed?ﬂa‘{(a&r} d%fng?..% ftﬂy/o%{é%ttsd%ﬁ?w‘%é&hkﬂe Féiﬁlgr}gggﬁwon | f
present): agent@ama)ngil(siothmcomPOSUHON Hérﬁnv@dﬂé?d (f@ﬁ@);lqrsf‘"% OBWH s to
prevent the co E-HOI% Eﬂﬁﬁipf)??ﬁ‘oﬂgli' ih toeidcesmpsi tion ks in liquid form
or fromformng P conp05|t|on Is in solid forn) Exanpl es -of

dyest Uffs_ of corrpone&amp]es %%ed)?esstu *% \Q!Sconuponal't c% ale as foﬂows

2HCOO(CH

where R is C1 4a1Py|, n 1s a number rram 1 to 4 and R1 is
' -:“def1ned above,_-

ot

-'l*_ .
-
=Y

2)n

2)

'where R1 to R are as def1ned above.

‘The dyes of the d1sperse dye composition accord1ng to the
o - invention exhaust extremely well from aqueous d1spers1on on
: textiie material of fully synthetic or semi synthetic hydrophobic’
h1gh molecular weight fibres. Part1cu1ar1y preferred fibres for
dyeing, printing or. padd1ng with the dyes. of a disperse dye
- composition according to the: invention are 11near aromatic
epo]yesters cellulose tr1acetate, celluiose 2 /2 acetate and -
-synthetic polyamides. ' o B

Dyexng,padd1ng or pr1nt1nr can be carr1ed out accord1ng 1o
Br tish Patent 1 114,433 _ C :
In the fol?ow1ng Exanp1es ali parts and percentaaes are by
ieight and all temperatures are in °C unless indicated to the con-
“trary. ' | - ' ' '



Nwhere [err] is [err] alkyl, nis a,nunber froml to 4 and R i’'s defined
bo\/e 2) [err] [err] where R toR 'are as defined above. The dyes of theu
di sperse dye composition according to the jinvention exhaust extrenely mell
~from aqueous dispersion on textile material of*fully synthetic or seni
~synthetic hydrophobic high nol ecul ar weight fibres. Particularly prefem{gd
- fibres for dyeing, printing or padd‘ﬁg with the dyes of a disperse dye
* conposition according'to the invention-are |linear aromatic pol yesters,
~cellulose triacetate,” cellulose 2 /2 acetate and synthetic polyam des.
. Dyeing, padding or printing can be carried out according to British Patent
“1,114,433.EﬁﬁhﬁﬁLﬁollomﬁng Exanples all" parts and percentages are by
wei ght and all tenperatures are in [err] unless indicated to the con-

trary. 80 Parts of a dyestuff of the formula (1)

N=NNHN02' () - ~

as component a)

40 parts of a dyestuff of the formula (i)

. -l /CHZCHZC'\I _
- o CHpCHp0C0CH; |
'as.component b)

~and 80 parts of a mixture of commercial Tigninsulphonate as
component ¢) in 100 to 200 parts water with 600 parts by volume
of siliquarzite beads are placed in a 1500 cc beacker and are
stirred for about 6 hours at 2000-2500 turns per minuue with a LWO
plate stirrer. The mixture is then_th1nned with about 200 partis
water and filtered through a glass filtering flask under vacuum.
The resulting disperse dye combdsitibn“remaining on the siliquarzite
beads is washed into the flask with a 1itt1e-watef.'The so-formed
dispersion is then brought to a pH 8 with addition of phosphoric
acid and thnn atomised (with a 1aboratcry spray drier - air
temperature 130° ‘and inner tenperature 55-60°). The d1sperse
dye composition has a good.d1spers1qn stability in water. - '



‘5 -~ EXAMPLE I 80 Parts of a dyestuff of. the formula (i) 1 [err] 14 as
corrponent a) 40 parts of. a dyestuff of the fornmula (ii) [err] as conpone
bBy~and 80 parts of a m xture of commercial |igni nsul phonate as conponent C
in 100 to 200 parts water with 600. parts-;by vol ume of siliquarzite beads
are placed in a 1500 .cc beacker and a¢@ stirred for about. 6 hours at
2009< 2500 turns per minute with a two pltate stirrer. The mixture is then
thinned with about 200 parts water and filtered through a glass filtering
flask under vacuum The resulting disperse dye conposition remaining on the
- siliquarzite g)%ﬁhs shed into the flask wwth a little water. The -

so-fornmed di ' '"ESS?% En brought to-a pH 8 with addition of phosphoric
acid and then atoni sed (with a Iaboratorfy spray drier - air tenperature
1300 and inner tenfesenddng foeths methed @ifs peampdedy &fusshgyosiispasischake a good

di sper sion Sté‘&ﬁdo'swwd% ¥e¢dHding to the invention may be formed as set out
o ' in the Table  below, In the Table -

- .'Comp'ounds of formuia Ia are of the formula

| Ry o
o N'.-._N'-"— 'q <CHQCH2LN o



NRLES 2 to 14 Accordlng to the nmethod of Exanple | further dlsperse dye
Ch¢95|t|ons according to the invention may be formed as set out in the

-Tabt' e below. In the Table Conpounds ‘of fornula la are of-.the formula '
[err] 2 and conpounds of fornula 1l are of the fornula R CH CN [err] |
Lerr] | R ¥
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-9 - Dyefng Procedure 10 Parts of the disperse dye conposition of Exanplfiéga

-1,are dispersed in 1000- parts of- water and this is then introduced into

137000 parts of a circulating |iquor;at:s60-in a dyeing autoclave. The
Ilquor conprises 30 parts of anmoni‘uf sulphate arid 0.3 parts of formic acid
to puffer the solution. A cross wound spoal that has been precl eaned and

-pressed (the spool having 1000 parts of PE Yarn on a plastic frame) is then
imrersed-in the liquor and then the dyeithg autoclave is closed and the

l i quor is then heated from60 to [err] over 35 mnutes. After 15 minutes at-

[err] the autoclavd i S[COOIEd TO [€ErT] ﬁnd Then e riquor Ts—drarmgd. The
dyed spool .is mashedc{ oroughly wi th colid watjer, finsed and dried. An '
approxi mat el y 2/1'stan amd'Hepth of dyeijng, llevel {and pure i s obtai ped
~having a yelIQM/nucnge andafree of side]prodycts. {The dyeing so prodluced
has very good wet flagt 695|and rubbi ng gr dber}- 2ids.3The backwater is
- practically colourl *andras t he dyei ng appqratui shows no retenti¢n of
dye it is imediatgly iree gor Turtner ST - |
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A di sperse dye cohposition conprising a) 20 to 55 @Gby-hefght

dyestuff of fornmula | [err] in which - is halogen b) 5.to 40,% by \)

'.jfb t- of a dyestuff of formula Il [err] in which

i s as above defi ned

_ is hydrogen, [err] or CO-C6H5; and ¢) 30 to 60 % by wei ght of one.
| mor e di spersing agents and any other additives that may be present, \[
components a), b) and c¢). forming 100 $&dry wei ght of the conposition. 2. A

di sperse dye conposition as clained in daimi1, in which R
~ brom ne. 3.

is chlorine or
A. dlsperse dye conp05|t|on as clalned in daim1l or

Dyexng Procedure

10 Parts of the disperse dye campos1t1on of Examp]e 1 are
dispersed in 1000 parts of water and th1s is then introduced into
- 13,000 parts of a c1rcu1at1ng 11qaor at 60° in a dyeing autocTave.-
The liquor comprises 30 parts of ammonium su]phate and 0.3 parts = N
- of formic acid to buffer the solution.

A’Cross-Woﬁnd spoel that has béen precleaned and pressed
(the spool having 1000 parts of PE Yarn on a plastic frame) is then
immersed in the 11quor and ‘then ‘the dyeing autoclave is closed and
" the liguor is then heated from 60 to 130°C over 35 minutes. After
15 minutes at 130° the autoclave is cooled to 80° and then the

liquor is drained. The dyed spool is washed thoroughly with cold .
. water, rinsed and dr1ed.

- An approx1mate1y 2/1 standard depth of oye1ﬂg, 1eve] and pure

is obtained having a yeliow nuance and free of side products. The

dyelng so produced has very good wet fastness and rubbing proper-
‘ties. The backwater is practically colourless and as the dyeing

| apparatus shows no retention of dye it is immediately free for

further use. - ' o '



"daim2, in which R is hydrogen, [err] or [err] 4. A disperse dye : <
conposition as clained in Caim 3, in; mhlch R IS—EVHTTEEﬁr%¥;4Jﬂ;J\ﬁ_ A
-ﬁﬁr@perse dye COHDOS{tlon as claimed in any one of dlng cl ai s -
which 30 to 55 % by wei ght of conponent a), mi m’,
‘component b) -and 35 to 50 % by wei ght ﬁ% conponent*c)ca mnth the
provi so that the sum of- conponent s a) db) is 50 to 65 % 6.° A di sperse’
dye conposition as clainmed in any one of the preceding clainms, in which
conponént c¢) includes an anionic or non-ionic dispersant. 7. A disperse
dye conposition as claimed in Caim6, in which conponent c) includes one
or nore di sPAlMSnt s sel ected from condensat es fron1naphtha|ene sul phoni ¢
aci ds and formardehyde, esters of sul phonat ed succinic acid, Turkey red. oi

~-and al kali netal salts of sulphuric acjd esters of fatty alcohols sul phite
cel ful ose waste rqdbdispensecdye compasitiont commrdsing , soaps or al kali metal

sul phat es oh) magogh 55eEi BAewedbht it ¥ Ms@&ffaﬂdrahﬁum 13 to 40 nols of -

et hyl ene oxide with al kyl phenols, fatty alcohols or fatty am nes and

'neutral sul phuric esters. thereof. 8. A disperse dye conposition as clained

4n any one of the : ' o : '
Ry

._ o _. N=N—@“NHOZ

“in which R, is halogen,
) ) . '

b) 5 to 40 % by weight of a dyestuff of formula 11
| /CH CH, cm | o e
| N02 e _@_\ - m |
cnzcu -o R -

| in which Ry is as above def1ned and R2 is hydrogen, -CO(C1 4)a1ky]
or C0-CcHes and

- ¢) 30 to 60 % by weight of one or more dlspers1ng aoents and any
other additives that may be- present

components a), o) and c) form1ng 130 g dry WEIth of the
composxt1on -

2. A d1sperse dye composxt1on as c1a1med in C1a1n 1, in
whxch R1 is chlorine or brom1ne

3. A disperse dye composition as claimed in Claim 1 or



4

eding clainms in mhich_conponent-o) includes in addition to the :

-gifspersi ng agents one or nore. of water squbIe'saLLs_Q_S_LQ_Z_QQQX_!@ight
~of fhe total conposition of one or nore further dyestuffs, agents to

“Wi'ssol ve hard water deposits and agents to prevent ﬂuﬂﬁmw |from

..foam when the conposition is in liquid ﬁornror age i
formati on when the conposition is in“sdtid form 9. A drspérsé dye :

- conposition-as clainmed in Caim8 including 12 - in:conponent c) a
dyestuff of the formula [err] [err] where [err] is Cl [err], n is a nunber
from1l to 4 and R is halogen, and/or a dyestuff of the fornula [err] [err]
‘where [err] Gmde&ane uls’lcdieﬂénedhadmgen,l-mom pr066§l$§, F%CH&)@HC
substrate Cojp ? q&bcontactrng t he substrate mnth drsperse dye
;conposrtron as C d. in any one of : o . _

E

4, A d1sperse dye compos ition as c1a1med in-Claim 3, in which
R2 is hydrogen or ~COCH3 '

| 5. _A disperse dye composition as ciaimed'fn'any one of the
~ preceding claims in which 30 to 55 % by weight of component a), 5 to
30 % by weight of component b) and 35 to 50 % by weight of component
c) are present, with the proviso that the sum of components a) and b)
is 50 to 65 %.

6. A d15perse dye compos1t1on as claimed in any one of the
preceding claims, in which component c) 1nc1udes an anuonrc or
- non-1on1c dispersant.

7. A disperse dye composition as claimed in Claim 6, in
wh1cb component ¢) includes one or more dxspersants selected from
~ condensates from naphthalene sulphonic ac1ds and forma]dehyde esters
of sulphonated succinic acid, Turkey red 0il and alkali metal salts
of sulphuric acid esters of fatty alcohols, sulph1te cellulose waste
liquor or alkali metal salts thereof, scaps or a]ka]z metal su]phates
of monoglycerides of fatty acids, adducts of 3 to 40 mols of
ethylene oxide with alkyl phenols, fatty alcoho]s or fatty amines and
 neutral sulphuric esters thereof.

8. A disperse dye composition as claimed in any one of the
preceding claims in which component c) includes in addition to the
' dispersing agents one or more of water soluble salts 0.5 to 2 % by
weight of the total composition of one or more further dyestuffs,
agents to dissolve hard water depos1ts and agents to prevent the
compos1t10n from foam when the composition is in liquid form or

agents to prevent dust formation when the compos1t*on is in solid
form, '

9. A disperse dye'composition as claimed in Claim 8 including

o/

oy



. the precedi ng claims. 11. A substrate when dyed: QT?E_E~HT§B€T§€“HV€“
- conposition as clained.in any one of ‘d ai ms lto QEunﬂu mmm
_acenp05|t|on as claimed in-daiml substan- tially ﬂﬂ[
" reference to any one of Exanples 1 to 14. 13. A proces§ ab cWaJ%ed |n d ai m

_ 1G-substant|ally as herein descrlbed_wqth reference to the dyeing Exanple

| in component c) a dyestuff of the formuia

R

hHCOO(CHZ) OR

. here R, is C1_4a1ky1, n is a number from 1 to 4 and R, is halogen,
“and/or a dyestuff of the formula ' |

cs”é'—

where-R1 and Ro-are-as defined above.

10, A proCess'for'dyeing a substrate comprising contacting _
- the substrate with a disperse dye compos1t1on as claimed in any one of -
the preced1ng c1a1ms. ' '

11. A substrate when dyed with a d1sperse dye compos ition as
- claimed in any ‘one of Claims 1 to 9. :

. 12. A disperse dye composition as claimed in Claim 1 substan-
- tially as herein described with reference to any one of Examples 1
to 4. ' -

‘*“'f .

e

13. A process as ciaimed in Claim 10 substantial]y as herein
described with reference to the dyeing Example. '




