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This invention relates to a dyeing process and more
particularly it relates to a process for dyeing synthetic
polymeric textile materials.

It is known that synthetic polymeric textile materials
can be dyed with disperse dyestuffs which are free from
sulphonic acid and carboxylic acid groups and which con-
tain at least one reactive halogen atom or other reac-
tive group which is capable of reacting with the synthetic
polymeric textile material so that the said disperse dye-
stuff is fixed to the synthetic polymeric textile material by
a chemical bond, whereby dyeings are obtained which
have excellent fastness to washing.

It has now been found that the fixation of such disperse
reactive dyestuffs to the synthetic polymeric textile mate-
rials is low when the dyestuffs are applied from a dye-
bath the pH of which is less than 7 but as the pH rises
fixation of the dyestuff rapidly increases. However at
pH'’s above 7 the uptake of the dyestuff onto the synthetic
polymeric textile material is uneven and level dyeings
are not obtained. It has now been found that this dis-
advantage can be overcome by commencing the dyeing of
the synthetic polymeric textile material with the disperse
reactive dyestuffs at a pH less than 7 and subsequently
raising the pH during the dyeing operation, whereby level
dyeings are obtained possessing excellent fastness to wash-
ing.

According to the invention therefore there is provided
an improved process for dyeing synthetic polymeric textile
materials with disperse reactive dyestufls, as hereinafter
defined, which comprises dyeing the synthetic polymeric
textile material with an aqueous dispersion of the said dye-
stuff at a pH less than 7 and subsequently raising the pH
during the dyeing process.

The process of the invention may be conveniently car-
ried out by immersing the syntheiic polymeric textile
material in an aqueous dispersion of the disperse reactive
dyestuff containing an acid or an acid-salt so that the
pPH of the aqueous dispersion is less than 7 and is pref-
erably between 3 and 5, heating the dyebath for a
period at a suitable temperature, for example at a tempera-
ture between 90° to 100° C., adding an alkali or an
alkaline salt to raise the pH of the dyebath, preferably
to a pH between 9 and 12, and heating for a further
period at a suitable temperature, for example at a tem-
perature between 90° and 100° C. The textile material
js then removed from the dyebath, rinsed in water and
dried.

If desired the process of the invention may be carried
oui at temperatures above 100° C., for example at
temperatures between 100° and '130° C. under super-
atmospheric pressure.

Alternatively the process of the invention can be carried
out at temperatures below 90° C., for example at tem-
peratures between 70° and 90° C., but, in order that
the resulting dyeings shall possess maximum fastness to
washing, it is preferred to subsequently subject the dye-
ing so obtained to a dry heat treatment at a tempera-
ture beween 160° and 230° C. This can be conveniently
carried out by placing the dyed synthetic. polymeric textile
materials in contact with a metal cylinder which is
maintained at a temperature between 160° and 230° C.

‘As examples of the acids or acid salts which may be
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used in the process of the invention there may be men-
tioned organic acids for example aliphatic organic acids
and in particular monobasic lower fatty acids such as
acetic acid and formic acid and inorganic acid salts such
as sodium dihydrogen phosphate, and as examples of the
alkalis or alkaline salts which may be used in the process
of the invention there may be mentioned inorganic alkalis
and inorganic alkaline salts such as sodium carbonate,
sodium hydroxide, trisodium phosphate, barium hydroxide,
lithium hydroxide, sodium silicate, potassium carbonate
and potassium hydroxide.

If desired mixtures of acids and/or acid salts and/or
mixtures of alkalis and/or alkaline salts may be used in
the process of the invention.

By the term “disperse reactive dyestuff” there is meant
a disperse or water-insoluble dyestuff which is free from
sulphonic acid and carboxylic acid groups and which con-
tains at least one reactive halogen atom or other reac-
tive atom or group, that is to say a halogen atom or other
group capable of reacting with the synthetic polymeric
textile material. Examples of classes of such disperse re-
active dyestuffs include water-insoluble dyestuffs contain-
ing a 1:3:5-triaziny] radical carrying one or two chlorine
or bromine atoms directly attached to the triazine ring,
disperse dyestuffs containing a pyrimidyl radical carrying
one or two chlorine or bromine atoms directly attached
to the pyrimidine ring, disperse dyestuffs containing at
least one v-halogeno-g-hydroxypropylaming group, dis-
perse dyestuffs containing at least one di-(y-halogeno-8-
hydroxypropyl)amino group, disperse dyestuffs contain-
ing at least one p-halogenoethylsulphamyl group, disperse
dyestuffs containing at least one g-halogenoethoxy group,
disperse dyestuffs containing at least one g-halogenothio-
ethane groups, disperse dyestuffs containing at least one
# - halogeno - 8 - hydroxypropylsulphamyl group, disperse
dyestuffs containing at least one chloracylaming group,
disperse dyestuffs containing at least one vinylsulphonyl
group and disperse dyestuffs containing at least one epoxy
propyl group. The disperse dyestuffs in these classes may
be for example nitro dyestuffs or dyestuffs of the azo,
anthraquinone or. phthalocyanine series which are free
from sulphonic and carboxylic acid groups.

It is - however preferred that the disperse reactive
dyestuff contains a monchalogenotriazinylamine group
such as a 4-chloro-6-amino-1:3:5-triazin-2-ylamino group,
or a v-halogeno-g-hydroxypropyl group such as a ~-
chloro-g-hydroxypropylamino group, or a p-halogeno-
alkylsulphamyl group such as a p-chloroethylsulphamyl
or a @-bromoethylsulphamyl group.

Disperse dyestuffs containing a dickloro or dibromo-
1:3:5-triazinyl radical may be obtained by reacting one
molecular proportion of a disperse dyestuff containing a
primary amino or secondary amino group with one molec-
ular proportion of cyanuric chioride or cyanuric bromide
Disperse dyestuffs containing a monochloro- -or mong-
bromo-1:3:5-triazinyl radical may be obtained by re-
acting one molecular proportion of a disperse dyestuff
containing a primary amino or secondary amino group

with one molecular proportion of a triazine of the for-
mula:
N
X———O/ \G——Y
N /&
(o)
x

wherein X is a chlorine or bromine atom and Y stands
for an alkyl, aryl or amino group or for an organic radical
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containing a nitrogen, oxygen or sulphur atom through
which it is linked to the triazine ring.

Disperse dyestuffs containing a pyrimidyl radical
carrying one or two chlorine.or bromine atoms directly
attached to the pyrimidine ring may be obtained by in-
teracting substantially equimolecular proportions of a
disperse dyestuff containing a primary amino or second-
ary amino group and a pyrimidine containing at least
two chlorine or bromine atoms in the 2, 4, or 6 posi-
tions of the pyrimidine ring. As examples of such
pyrimidines there may be mentioned 2:4:6-trichloro-
pyrimidine, 2:4 - dibromopyrimidine, 2:4 - dichloro - 6 -
methylpyrimidine, 2:4 - dichloro - 6 - methoxypyrimidine,
2:4-dichloro-6-phenylpyrimidine, 2: 4-dichloro-6-nitropy-
rimidine, 2:4-dichloro-6-hydroxypyrimidine, 2:4:6-tri-
chloro-5-nitropyrimidine’ and  2:4-dichloro-5-nitro-6-
methylpyrimidine.

Disperse dyestuffs containing at least one y-halogeno-g-
hydroxypropylsulphamyl or 8 - halogenoethylsulphamyl
group may be obtained by treating a disperse dyestuff
containing at least one sulphonchloride group with a
y-halogeno-g-hydroxypropylamine or a B-halogenoethyla-
mine respectively.

Disperse dyestuffs containing at least one B-halogeno-
ethoxy or g-halogenothioethane group may be obtained
by treating a disperse dyestuff containing at least one
B-hydroxyethoxy or g-hydroxythioethane group with a
halogenating agent.

Disperse dyestuffs' containing at least one v-halogeno-
B-hydroxypropylamino or di-(y-halogeno-g-hydroxypro-
pyl)amino group may be obtained by reacting a disperse
dyestuff containing one or more primary amino groups
with epichiorohydrin and separating the mixture of
products so obtained.

Disperse dyestuffs containing a propylepoxy group
may be obtained by reacting the corresponding dyestuffs
containing a +y-chloro-g-hydroxypropyl group with po-
tassium hydroxide.

Disperse dyestuffs containing a vinylsulphone group
may be obtained by treating with an alkali, for exampie
potassium hydroxide, the corresponding dyestuffs con-
taining a . g-sulphatoethylsulphonyl group, which may
themselves be obtained by sulphating the corresponding
dyestuffs containing a g-hydroxyethyl group.

Disperse dyestuffs containing at least one chloracyla-
mino. group may be obtained by treating the correspond-
ing dyeustff containing at least one amino group with
a chloroacyl chioride such as chloracetyl chloride.

Examples of disperse reactive dyestuffs which may be
used in the process of the invention are described in
British specifications Nos. 822,948 and 825,377, French
specification No. 1,177,851, Belgian specifications Nos.
563,862, 571,741, 571,742 and 571,743, and in United
States patent specification No. 2,258,977.

As specific examples of disperse reactive dyestuffs
which may be used in the process of the invention there
may be mentioned
2-hydroxy-5-methyl-4’~(4'":6"’-dichloro-1'":3"":5""-

triazin-2"’-ylamino)azobenzene,
2-chloro-4-ethanesulphony1-4’-N-ﬁ—hydwoxyethyl-N-B-

(47:6”"-dichloro-1"":3":5 "-triazin-2""-ylamino) -

ethylaminoazobenzene,
4-(4”:6”—dichloro-1":3”:5”~triazin-2”-y1amino)-2-

methylazobenzene,
2-hydroxy-5-methyl-4’-(4":6"-dibromo-1"":3":5""-
triazin-2"’-ylamino) -azobenzene,
2-hydroxy-5-methyl-4’-(4"-ch10r0-6"-,B-hydroxyethyla—
mino-17":3":5 "’-triazin-2""-ylamino) azobenzene,
2-hydroxy-5-methyl-4’-(4’’-chloro-6'"-anilino-1"":3": §"’-
triazin-2""-ylamino) azobenzene,
2-hydroxy-5-methyl-4’-(4"'-chloro-6""-amino-1"':3": 5"~
triazin-2"’-ylamino) azobenzene,
2-chloro-4—ethﬂanesulphonyl-4’-N-ﬁ-hydroxyethy1—N-,B—

(4”’-chloro-6"-hydroxy-1'":3"":5 "’-triazin-2""-ylamino)-

ethylaminoazobenzene,
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2-hydroxy-5-methyl-4'-(4”’-bromo-6""-N:N-di(3-hy-
droxyethyl) amino-1":3":5""-{riazin-2""-ylamino) azo-
benzene,
2-hydroxy-5-methyl-4’-(4""-chloro-6’"-phenyl-1":3": 5"'-
triazin-2’’-ylamino) azobenzene,
4-amino-4'-(4""-chloro-6""-phenoxy-1"":3"": 5" -triazin-2"’-

ylamino)azobenzene, .
1-4’-(4":6”-dichloro-1":3":5”-triazin-2”—ylamino)ani-

linoanthroquinone,
1-4’-(4’chloro-6""-phenoxy-1":3": 5" -triazin-2""-yl-

amino)anilinoanthraquinone,
4’-(4"7-6""-dichloro-1'":3"";5""-triazin-2""-ylamino ) 2 :4-
dinitrodiphenylamine,
4’-(4”-chloro-6"-methoxytriazin-2"-ylamino)-2:4-dini-
trodiphenylamine,
3'-(4"-chloro-6""-phenoxy-1":3"":5"-triazin-2""-yl-
anino)-2-nitro-4-trifluoromethyldiphenylamine,
2-hydroxy-5-methyl-4’-(4":6”'-dichloro-pyrimidine-2"'-
ylamino) azobenzene,
4’-nijtro-4-N:N-di(y-chloro-g-hydroxypropyl ) aminoazo-
benzene,
1:4-bis(y-chloro-g-hydroxypropylamine)anthraquinone,
4’-ﬁ-chloroethylsulphamylphenylazo-4-ﬁ-hydroxyethy1—
aminonaphthalene,
4-g-chloroethylsulphamyl-2"-methyl-5'-N-ethyl-N- B-hy-
droxyethylaminoazobenzene,
2-chloro-4-,8-chIoroethylsulphamyI-Z’-rnethyl-S’-di(beta—
hydroxyethyl)aminoazobenzene,
1-methylamino-4-g-chloroethylamino-anthraquinone,
1:4’-(4"":6""-dichloro-1"":3":5: :-triazin-2-ylamino) phen-
ylazo-2-naphthol,
1-amino-2--bromoethoxy-4-hydroxyanthraquinone,
‘1-arnino-4-hydroxy-2-ﬁ-(ﬁ’-chloroethoxy)ethoxyanthra—
quinoine and
1-amino-4-hydroxy-2-,3-(,B’—bromoethoxy)ethoxyanthra-
quinone.

As examples of synthetic polymeric textile materials
which may be dyed by the process of the invention there
may be mentioned nitrogen-containing synthetic textile
materials such as polyamide textile materials for ex-
ample textile materials comprising polyhexamethylene-
adipamide or the polymer of caprolactam, and modified
polyacrylonitrile textile materials.

By the process of the invention there are obtained
on the synthetic polymeric textile materials level dyeings
in a wide range of shades which have excellent fastness
to washing and to dry heat treatments,

The invention is illustrated but not limited by the
following examples in which the parts and percentages
are by weight:

Example 1

1 part of 2-hydroxy-5-methyl-4'-(4"-chloro-6"-di(g-hy-
droxyethyl)amino-1":3":5"-triazin-2""-ylamino)azobenzene
is dispersed in 20 parts of water and the dispersion so
obtained is added to 4,000 parts of water containing 4
parts of the condensate of ethylene oxide with a fatty
alcohol and 8 parts of sodium dihydrogen phosphate.
100 parts of polyhexamethylene adipamide textile ma-
terial are placed in the dyebath thus obtained which
is then heated to 95° C, and maintained at this tempera-
ture for 60 minutes. 9.2 parts of sodium carbonate are
then added and dyeing is continued for a further hour
at a temperature of 95° C. The dyed fabric is then
rinsed in water and dried. The polyhexamethyleneadip-
amide textile material is uniformly colored a yellow
shade possessing superior wash and dry heat fasteness
properties to polyhexamethyleneadipamide textile material
which was dyed as described above except that the sodium
carbonate was omitted from the dyebath.

Example 2
1 part of 1:4-di(7—chloro-ﬂ-hydroxypropylamino)an—
thraquinone is dispersed in 20 parts of water and the
dispersion so obtained is added to 4,000 parts of water
containing 4 parts of the condensate of cthylene oxide
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with a faity alcohol and 1 part of acetic acid. 100 parts
of polymerised caprolactam textile material are. placed
in the dyebath thus obtained which is heated to 95° C.
and maintained at this temperature for 60 minutes. 4
parts of barium hydroxide are then added and dyeing is
continued for 1 hour at 95° C. The dyed textile ma-
terial is finally rinsed in water and dried. The textile
material is uniformally dyed a blue shade and the fastness
properties to wet and dry heat treatments are substantially
better than the same fasiness properties of a dyeing
obtained as described above except that the 1 part of
acetic and 1 part of barium hydroxide were omitted from
the dyebath.
Example 3

1 part of 2’-methyl-4-g-chloroethylsulphamyl-4'-N:M-
di(g-hydroxyethyl)aminoazobenzene is dispersed in 20
parts of water and the dispersion so obtained is added to
4,000 parts of water containing 4 parts of the condensate
of ethylene oxide with a fatty alcohol and 4 parts of
acetic acid. 100 parts of polyhexamethyleneadipamide
textile material are immersed in the dyebath so obtained
which is heated to 95° C. and maintained at this tem-
perature for 45 minutes. 5 parts of sodium hydroxide
are then added and dyeing is continued for 1 hour at
95° C. The dyed textile material is then rinsed in cold
water and dried. The textile material is dyed a uniform
orange shade possessing superior wet and dry heat fast-
ness properties to polyhexamethyleneadipamide textile
material which was dyed as described above except that
the caustic soda was omitted from the dyebath.

Example 4

In place of the 1 part of 2-hydroxy-5-methyl-4’-(4"’-
chloro - 6’ - di(8 - hydroxyethyl)amino - 1’":3"":5"" - tri-
@azin-2""-ylamino)azobenzene used in Example 1 there is
used 1 part of 2-methyl-4'-g-chloroethylsulphamyl-4-N-g-
hydroxyethylaminoazobenzene. The polyhexamethylene-
adipamide textile material is coloured an orange shade
possessing excellent wash fastness properties.

Example 5

In place of the 1 part of 2-hydroxy-5-methyl-4’-(4-
chloro - 6 - di(B - hydroxyethyl)amino - 1:3:5 - triazin-
2-ylamino)azobenzene used in Example 1 there is used
1 part of 1:4-bis(y-bromo-g-hydroxypropylamino)an-
thraquinone. The polyhexamethyleneadipamide textile
material is coloured a blue shade possessing excellent
wash fastness properties.

Example 6

In place of the 1 part of 2-hydroxy-5-methyl-4"-(4"’-
chloro - 6" - di(8 - hydroxyethyl)amino - 17:3":5" - tri-
azin-2"’-yl-amino)azobenzene used in Example 1 there
is used 1 part of 2-methyl-2’-chloro-4’-g-chloroethyl-
sulphamyl - 4 - N:N - di(g-hydroxyethyl) aminoazoben-
zene. The polyhexamethyleneadipamide textile material
is coloured a scarlet shade possessing excellent fastness
to washing;

Example 7

1 part of 1:4-di-(y-chloro-g-hydroxypropylamino)an-
thraquinone is dispersed in 20 parts of water and the
dispersion so obtained is added to 4,000 parts of water
containing 8 parts of oleyl sodium sulphate and 8 parts
of sodium dihydrogen phosphate. 100 parts of “Acrilan,”
a modified polyacrylonitrile fibre manufactured by the
Chemstrand Corporation, are placed in the dyebath thus
obtained which is then heated to 95° C. and maintained
at this temperature for 60 minutes. 9.2 parts of sodium
carbonate are then added and dyeing is continued for a
further hour at a temperature of 95° C. The dyed fabric
is then rinsed in water and dried. The “Acrilan” is col-
oured a blue shade possessing excellent fastness to wash-
ing.
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Example 8

1 part of 1:4-bis(y-chloro-g-hydroxypropylamino)an-
thraquinone is dispersed in 20 parts of water and the
dispersion is added to 4,000 parts of water containing
4 parts of the condensate of ethylene oxide with a fatty
alcohol and 8 parts of a 30% aqueous solution of acetic
acid. 100 parts of polyhexamethyleneadipamide textile
material are placed in the dyebath thus obtained which
is then heated at 70° C. and maintained at this tempera-
ture for 30 minutes. A solution of 8 parts of sodium
carbonate in 50 parts of water is then added and dye-
ing is continued for a further 60 minutes at a tempera-
ture of 70° C. The fabric is then removed from the
dyebath, rinsed in cold water and dried. The dyed poly-
hexamethyleneadipamide textile material is then placed
in contact for 135 seconds with a metal cylinder which
is maintained at a temperature of 220° C.

The polyhexamethyleneadipamide textile material ds
coloured a blue shade possessing superior wash fastness
properties to polyhexamethyleneadipamide textile ma-
terial which was dyed s described above but was not
subsequently heated at 220° C,

Example 9

In place of the 1 part of 1:4-bis(y-chloro-g-hydroxy-
propylamino)anthraquinone used in Example 8 there is
used 1 part of 2-methyl-2’-chloro-4’-g-chloroethylsulph-
amyl - 4 - N:N - di(8 - hydroxyethyl )aminoazobenzene.
The polyhexamethyleneadipamide textile material is col-
oured a scarlet shade possessing superior wash fastness
properties ' to polyhexamethyleneadipamide textile ma-
terial which was dyed as described above but was not
subjected to the heat treatment at 220° C.

Example 10

In place of the 1 part of 1:4-bis(y-chloro-g-hydroxy-
propylamino)anthraquinone used in Example 8 there is
used 1 part of 2-hydroxy-5-methyl-4’-(4"'~chloro-6"'-di (8-
hydroxyethyl)amino - 1’/:3”7:5" - triazin - 2’" - ylamino)-
azobenzene, The polyhexamethyleneadipamide textile
material is thereby coloured a yellow shade possessing
superior wash fastness properties to polyhexamethylene-
adipamide textile material which was dyed as described
above but was not subjected to the heat ireatment at
220° C.

Example 11

In place of the 1 part of 1:4-bis(y-chloro-g-hydroxy-
propylamino)anthraquinone used in Example 8 there is
used 1 part of 2-methyl-4’-g-chloroethylsulphamyi-4-N:N-
di(g-hydroxyethyl) aminoazobenzene.

The polyhexamethyleneadipamide textile material is
thereby coloured an orange shade possessing superior
wash fastness properties to polyhexamethyleneadipamide
textile material which was dyed as described above but
was not subjected to the heat treatment at 220° C.

Example 12

In place of the 1 part of 1:4-bis(y-chloro-g-hydroxy-
propylamino) anthraguinone used in Example 8 there is
used 1 part of 1-g-hydroxyethylamino-4-[2'-chloro-4'-g-
chloroethylsulphamylphenylazo]-naphthalene.

The polyhexamethyleneadipamide textile material is
thereby coloured a red shade possessing superior wash
fastness properties to polyhexamethyleneadipamide tex-
tile material which was dyed as described above but was
not subjected to the heat treatment at 220° C.

Example 13

In place. of the polyhexamethyleneadipamide textile
material used in Example 8 there is used a textile ma-
terial comprising polymerised caprolactam, and instead
of heating the dyed textile material at 220° C. for 15
seconds, the dyed textile material is heated at 190° C.
for 45 seconds whereby the textile material is coloured a
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blue shade possessing superior wash fastness properties
to the polymerised caprolactam textile material which
was dyed.as described above but was not subjected to
the heat treatment at 190° C.

What I claim is:

1. Process for dyeing nitrogen-containing synthetic
polymeric textile materials selected from the class con-
sisting of synthetic linear polyamides and modified poly-
acrylonitrile textile materials, which process comprises
dyeing said synthetic polymeric textile material with an
aqueous dispersion of a disperse reactive dyestuff and
a member selected from the group consisting of an acid
and acid salt, and having a pH in the range of between
about 3 and 5, and subsequently, during the dyeing
process, adding to said dispersion a member selected
from the group consisting of an alkali and alkaline salt,
to raise the pH thereof to within the range of between
about 9 and 12.

2. Process as claimed in claim 1 wherein the dyeing
is carried out at a temperature between 90° and 100° C.

3. Process as claimed in claim 1 wherein the dyeing
is carried out at a temperature between 100° and 130°
C., under superatmospheric pressure.
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4. Process is claimed in claim .1 wherein the nitrogen-
containing synthetic polymeric textile material is a poly-
amide textile material. i

5. Process as claimed in claim 1 wherein the dyeing
is carried out at a temperature between 70° and 90° C.

6. Process as claimed. in claim 5 wherein the dyed
textile material is subsequently given a dry heat treatment
at a temperature between 160° and 230° C.
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