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024 874 B SPECIFICATION                                 65 acid with one of
the olefinic monomers stated After treatment of cellulosic fibres dyed with
above. Copolymers of acrylic acid with methacrylic reactive dyes
acid may also be used. Copolymers of maleic anhydride which may be The
present invention relates to a process for  used according to the invention
are those obtained 5dyeing or printing a substrate consisting of or  70 by
copolymerization of maleic anhydride with an comprising cellulosic fibres
with fibre-reactive  ethylenically unsaturated monomer such as dyestuffs.
In general it is necessary to submit a          ethylene., propylene,
isobutylene, vinyl esters of ([err]) carboxylic acids, e.g. vinyl acetate
or substrate which has been dyed or printed with a   propionate, vinyl
ethers, e.g. alkyl ([err]) vinyl 10 fibre-reactive dyestuff to a washing
treatment  75 ethers such as methylvinyl ether, or styrene. subsequent to
the fixation and rinsing steps in   Preferred copolymers of maleic
anhydride contain order to remove the hydrolysed and unfixed       the
maleic anhydride and the other reactive dyestuff and thereby to improve the
copolymerizable monomer in a substantially fastness of the dyeings and
printings, particularly  equimolar proportion. 15 the wet and rubbing
fastnesses. However, the  80    The most preferred polymers according to
the inorganic or organic detergents which are usually  process of the
invention are polyacrylic acid, poly- employed in the washing step are
neither able to  a-hydroxyacrylic acid, ethylene/maleic anhydride prevent a
reexhaustion of the unfixed and         copolymer and methylvinyl
ether/maleic anhydride hydrolysed reactive dyestuff onto the substrate,
copolymer. 20 nor efficient enough to wash all of it off. Moreover, 85
As will be appreciated, the copolymers of most of these detergents give
rise to an excessive  maleic anhydride must be at least partially and
undesired foaming, and washing agents based   hydrolysed to yield
carboxylic acid groups which on phosphates have become more and more
are further at least partially neutralized in the salt unacceptable for
ecological reasons.             form. The present invention provides a
process for  90   According to the invention, the polycarboxylic dyeing or
printing with a fibre-reactive dyestuff a  acid is used in an at least
partially neutralized substrate consisting of or comprising cellulosic
form, i.e. in the form of a polymer in which from fibres, which process
comprises treating the dyed  one to the whole number of carboxylic acid
groups or printed substrate, at a temperature from 20 to  are in salt form.
Preferably, all the carboxylic 30 1 05 [err]C with an aqueous solution of a
polymer  95  groups present in the polymer are in salt form. containing
carboxylic acid groups) at least partially  However, when a polymer with a
high. molecular neutralized in salt form.                         weight,
e.g. above 1,000,000, particularly a cross- Suitable polymers according to
the invention   linked polymer, is used at the highest are polycarboxylic
acids containing carboxylic acid  concentration rate as indicated full
neutralization 35 groups at least partially neutralized in the salt    100
of this polymer may not be appropriate since it form, with a molecular
weight from 500 to        could increase the viscosity of the aqueous
5,000,000, preferably from 1,000 to 1,000,000,    solution containing such
polymer and such an more preferably from 1,000 to 500,000 They
increase of the solution viscosity may be may be linear and/or crosslinked
and may contain,  undesirable for technical reasons. Preferably, the 40 in
addition to the carboxylic acid groups, further   105  process is carried
out with a water-thin solution of functional groups, preferably such which
are      the polymer. derived from the carboxylic acid function.
Suitable polymer salts are obtained by partial or Examples of suitable
polycarboxylic acids      full neutralization of the polycarboxylic acid
with a include homopolymers of acrylic acid, methacrylic  basic compound,
e.g. an inorganic base such as 45 acid, [err]-hydroxy-acrylic acid,
crotonic acid or iso-  110  ammonia or an alkali metal hydroxide, e.g.
sodium, crotonic acid, and copolymers of acrylic acid,    potassium or
lithium hydroxide, an organic base methacrylic acid or maleic anhydride
with one or  such as an amine, e.g. methylamine, triethylamine more further
ethylenically unsaturated   --       or triethanolamine, or an alkali salt
such as sodium compounds. The copolymers of acrylic acid or      or
potassium carbonate. The polycarboxylic acids 50 methacrylic acid with
ethylenically unsaturated    115 are preferably used in sodium salt form,
i.e. at comonomers may contain up to 80% by weight of    least one of the
carboxylic acid groups is in *   the latter monomers, preferably from 1 to
20% by  sodium salt form, more preferably all the weight. As examples of
ethylenically unsaturated  carboxylic acid groups are in sodium salt form.
monomers, copolymerizable with acrylic or           The amount of polymer
to be used depends on 55 methacrylic acid, may be given ethylene,     120
various factors, particularly on the liquor to goods propylene,
isobutylene, butadiene, alkyl [err]  ratio. In general, satisfactory
results are obtained or hydroxyalkyl [err] acrylate, alkyl([err] or  when
there is used an aqueous solution hydroxyalkyl  [err]methacrylate, alkyl
[err]  containing, per liter, from 0.1 to 10 g, preferably
hydroxy-acrylate, acrylamide, methacrylamide,    from 1 to 5 g of polymer,
the liquor to goods ratio 60 acrylonitrile, methacrylonitrile,
divinyldioxane,    125 being from 3:1 to 40:1, preferablyfrom 5:1 to
divinylbenzene, vinyl ethers, vinyl esters of     20:1. Depending on the
degree of neutralization of [err] carboxylic acids, etc.. Preferred
the polymer and the concentration of the polymer, copolymers are those
obtained by                  the pH of the aqueous solution may be from 5
to copolymerization of acrylic acid or methacrylic   12,preferably from 6
to 8.    2 



GB 2 024 874 B    2 The cellulosic substrate is dyed or printed with
EXAMPLE  2 a cold-dyeing or hot-dyeing fibre-reactive dyestuff  65 By
following the procedure po in accordance with known methods. Preferably
using an ueous solution containing 1 glier of a the dyeing is effected
according to known             using an aqueous procedure 5 exhaustion
methods, particularly with a fibre-  hydrolysed and fully neutralized
ethylene/maleic anhydride copolymer (50:50 molar ratio) having a reactive
dyestuff  having   a  high  degree  of  anhydride copolymer (50:50molar
ratio)having a reactive dyestuff having a high degree of molecular  weight
of  5,000, sim ilar  good    results substantivity towards the substrate.
Fixation of the  70 are obtained. dyeings or printings is effected in known
manner. After rinsing, the dyed or printed substrate is   EXAMPLE 3 10
treated with aqueous solution of a Polymer as     A knitted cotton
substrate is dyed in a liquor Stated above conveniently for 5to 60 minutes,
ratio of 5:1 with 16 g/l  of C.l Reactive Blue 79. Preferably 5 to 30 min.,
this treatment being  according to the "all-in" dyeing process. Directly
after the dyeing , the substrate prefereably carried out at a temperature
from 5 to Preferably  carried out at a  temperature from 50 to after the
dyeing, the   substrate   is  rinsed, first at 105 [err]. During the
treatment with the Polymer,    60 [err] then cold,and subsequently washed
at substrate and/or of the bath is boiling temperature with aqueous
solution necessary; therefore, it is appropriate to carry out  containing 1
g/liter of polyacrylic acid sodium salt the treament in a conventional
washing machine          having a molecular weight of 500.000. dyeing.
Subsequently, the                         Subsequently the substrate isthe
submxee  col rinsed and drMe d Subsequently, the substrate is submitted  is
rinsed at 60then 20 to further rinsing and dried in accordance with
The substrate is treated with each bath for 10 know  methods.h cplye
hsbenprvoul T         mhe t podes of theinentio is  ua       minutes, at a
liquor to goods ratio of 5:1. boili g  t mpera res     ofth e  in vuenio ns
soluit a fo r  A    dark   navy   blue   dyeing    is   obtained    with
good dyeing or printing cellulosic fibres, e.g. natural or    85 wet
fastness. regenerated cellulose, particularly cotton, blends 25 thereof or
blends with synthetic fibrous materials.  EXAMPLE 4: The5 m ol rxrti o; s
bt rats copo ym ber    has   a n   co nve nt onlarol w n h e p o e u e o E
a p e 3 b t form, e.g. fibres, threads, filaments, knitted, woven  using,
instead of the polyacrylic acid sodium salt, and finished goods.
1 hsliter of   30yg/hd of Cal.   acid sodium salt The dyeings and printings
obtained according    90 with a molecular weight of 5,000, equally good 30
to the invention exhibit notable wet-fastness, e.g.  results are obtained.
wash, water, sea water and perspiration fastness. In the process, the
unfixed and hydrolysed fibre-  EXAMPLE 5: reactive dyestuff is washed off
and does not re-    A cotton substrate is dyed in a liquor ratio of
exhaust.   the substrate. The process is          5:1 with 5 g/l of C.l.
Reactive Orange 11, 5 g/l of ground, the staining of the background being
Particularly advantageous for Printing on a white 95   C.l. Reactive Red 55
and g/l of C/l. Reactive Blue Prevented. Furthermore no significant foaming
substrate is submitted directly after the dyeing to appears during the
treatment with the polymer         the following treatment: and therefore
the process may be effected in    The dyed substrate is rinsed first at 60
[err] then machines operating with a short bath ratio.  100 cold and
subsequently washed at boiling The following Examples further serve-to
temperature with an aqueous solution containing p       ~~~illustrate the
invention. In the Examples the    1g/liter of a hydrolysed copolymer of
maleic Percentages are by weight and the temperatures        anhydride and
ethylene (50:50 molar ratio) having are in degrees Centigrade .
a molecular weight of 1   5,000. The aqueous 105 solution of the copolymer
has been previously neutralized to pH 7 with a concentrated solution of 45
EXAMPLE 1:                                         sodium  hydroxide.
Subsequently to the washing, A knitted cotton substrate is dyed in a
liquor--  the substrate is rinsed at 60 [err], then cold rinsed and ratio
of 20:1 with 4 g/l of C.l. Reactive Red 86  dried. according to the
"all-in" dyeing process. Directly   110  The substrate is treated with each
bath for 10 after the dyeing, the substrate is rinsed, first at 50 60 [err]
then cold, and subsequently washed at         minutes at a liquor to goods
ratio of 5:1. boiling temperature with an aqueous solution         A dark
brown dyeing is obtained with good wet containing 1g/liter of a hydrolysed
copolymer of     fastness. maleic anhydride and ethylene in a substantially
EXAMPLE 6: 50:50 molar ratio; this copolymer has a molecular  115    A
white mercerised cotton satin is printed with 55 weight of 15,000 and the
aqueous solution a paste containing 30 g/kg of C.l. Reactive Blue thereof
has been previously neutralized to pH  7   18. After the printing has been
fixed according to with caustic soda. Subsequently to the washing,   known
methods, the substrate is cold rinsed for 5 the substrate is rinsed at 600,
then cold rinsed and  minutes and then washed at boiling temperature
finally dried.                              120  for 10 minutes with an
aqueous solution 60    The substrate is treated with each bath for 10
minutes, at a  liquor to goods ratio of 20:1.    containing  1 g/l a
hydrolysed ethylene/maleic anhydride copolymer (50:50 molar ratio) having a



A  deep red dyeing is obtained with good water  molecular weight of 2,000.
Before use this aqueous solution has been neutralized with    GB 2 024 874
B         3 sodium hydroxide to pH 7. Subsequently, the           10. A
process according to any one of Claims 1 treated substrate is cold rinsed
for3 minutes. The  to 4, in which the polymer containing carboxylic liquor
to goods ratio is 40:1 in each rinsing and  acid groups at least partially
neutralized in the salt washing bath.
form is a copolymer of maleic anhydride with an 65    There is obtained a
turquoise printing on a  65  ethylenically unsaturated comonomer, the white
unstained ground, with good wet fastness.    copolymer having been at least
partially In analogous manner to the procedures            hydrolysed.
described in Examples 1 to 6 above a hydrolysed       11. A process
according to Claim 10, in which and fully neutralized methyl vinyl
ether/maleic    the copolymer contains the maleic anhydride and anhydride
copolymer (50:50 molar ratio;        70 the ethylenically unsaturated
comonomer in a molecular weight of 10,000) is employed.
substantially equimolar proportion. 12. A process according to any one of
Claims CLAIMS                                             10 and 1 1, in
which the ethylenically unsaturated 1. A process for dyeing or printing
with a fibre-  comonomer is ethylene, propylene, isobutylene, reactive
dyestuff a substrate consisting of or  75 vinyl acetate, vinyl propionate,
an alkyl [err] 15 comprising cellulosic fibres, which process         vinyl
ether or styrene. comprises treating the dyed or printed substrate,     13.
A process according to Claim 12, in which at a temperature from 20 to 105
[err] with an         the ethylenically unsaturated comonomer is aqueous
solution of a polymer containing           methylvinyl ether. carboxylic
acid groups at least partially neutralized   80    14. A process according
to any one of the in salt form, the substrate and/or the bath being  .
preceding Claims, in which the carboxylic acid agitated during the
treatment.              groups present in salt form in the polymer are in
2. A process according to Claim 1, in which the  form of an alkali metal,
ammonium or an amine polymer containing carboxylic acid groups at least
salt. partially neutralized in the salt form has a   85    15. A process
according to Claim 14. in which 25 molecular weight from 500 to 5,000,000.
all the carboxylic acid groups present in the 3. A process according to
Claim 2, in which the  polymer are in salt form. molecular weight is from
1,000 to 1,000,000.          16. A process according to any one of Claims
4. A process according to Claim 3, in which the  14 and 15, in which the
carboxylic acid groups in molecular weight is from 1,000 to 500,000.     90
salt form are sodium carboxylic acid salt groups. 30    5. A process
according to any one of the            17. A process according to any one
of the preceding Claims in which the polymer containing.  preceding Claims,
in which the ratio of the carboxylic acid groups at least partially
neutralized  polymer containing liquor to goods is from 3:1 to in the salt
form is polyacrylic acid, polymethacrylic  40:1. acid,
poly-a-hydroxy-acrylic acid, poly-crotonic  95    18. A process according
to Claim 17, in which 35  acid or poly-iso-crotonic acid.
the liquor to goods ratio is from 5:1 to 20:1. 6. A process according to
any one of Claims 1       19. A process according to any one of the to 4,
in which the polymer containing carboxylic    preceding Claims, in which
the aqueous solution acid groups at least partially neutralized in the salt
contains, per liter, from 0.1 to 10 g of the polymer. form is a copolymer
of acrylic acid or methacrylic   100   20. A process according to Claim 19,
in which 40  acid with one or more ethylenically unsaturated     the
aqueous solution contains, per liter, from 1 to comonomers.
5 g of the polymer. 7. A  process according to Claim 6, in which the    21.
A process according to any one of the copolymer contains up to80% byweight
of the         preceding Claims, in which the dyed or printed ethylenically
unsaturated comonomer.           105 substrate is treated at a temperature
from 50 to 45  8. A process according to Claim 7, in which the copolymer
contains from 1 to 20% by weight of         22. A process according to any
one of the the ethylenically unsaturated comonomer.        preceding
Claims, in which the dyed or printed 9. A process according to any one of
Claims-6       substrate is treated for a period of from 5 to 60 to 8, in
which the polymer containing carboxylic    110 minutes. 50 acid groups at
least partially neutralized in the salt  23. A process according to any one
of the form is a copolymer of acrylic acid or methacrylic   preceding
Claims, in which the dyed or printed acid with ethylene, propylene,
isobutylene,         substrate is rinsed after the treatment with the
butadiene, alkyl [err] or hydroxy alkyl [err]  polymer. acrylate, alkyl
[err] or hydroxyalkyl (C,-C4)    115    24. A process according to any one
of the 55  methacrylate, alkyl [err] a-hydroxy-acrylate,     preceding
Claims substantially as hereinbefore acrylamide, methacrylamide
acrylonitrile,           described with reference to any one of Examples 1
methacrylonitrile, divinyldioxan, divinylbenzene, a  to 6. vinyl ether or a
vinyl ester of a [err] carboxylic  25. Dyed or printed textiles whenever
obtained acid; or a copolymer of acrylic acid with           by a process
according to any one of Claims 1 to 60  methacrylic acid.
24. Printed for Her Majesty's Stationery Office by the Courier Press,
Leamington Spa, 1982. Published by the Patent Office. 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained.   
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3 sodium hydroxide to pH 7. Subsequently, the         10. A process
according to any one of Claims 1 treated substrate is cold rinsed for 3
minutes. The  to 4, in which the polymer containing carboxylic liquor to
goods ratio is 40:1 in each rinsing and  acid groups at least partially
neutralized in the salt washing bath.
form is a copolymer of maleic anhydride with an 5   There is obtained a
turquoise printing on a  65  ethylenically unsaturated comonomer, the white
unstained ground, with good wet fastness.   copolymer having been at least
partially In analogous manner to the procedures          hydrolysed.
described in Examples 1 to 6 above a hydrolysed     1 1. A process
according to Claim 1 0. in which and fully neutralized methyl vinyl
ether/maleic  the copolymer contains the maleic anhydride and 10 anhydride
copolymer (50:50 molar ratio;        70 the ethylenically unsaturated
comonomer in a molecular weight of 10.000) is employed.
substantially equimolar proportion. CLAIMS    12. A process according to
any one of Claims CLAIMS                                            10 and
11, in which the ethylenically unsaturated 1. A process for dyeing or
printing with a fibre-  comonomer is ethylene, propylene, isobutylene,
reactive dyestuff a substrate consisting of or  75 vinyl acetate, vinyl
propionate, an alkyl [err] 15 comprising cellulosic fibres, which process
vinyl ether or styrene. comprises treating the dyed or printed substrate,
13. A process according to Claim 12, in which at a temperature from 20 to 1
050C with an        the ethylenically unsaturated comonomer is aqueous
solution of a polymer containing          methylvinyl ether. carboxylic
acid groups at least partially neutralized   80    14. A process according
to any one of the 20 in salt form, the substrate and/or the bath being
preceding Claims, in which the carboxylic acid agitated during the
treatment.                    groups present in salt form in the polymer
are in 2. A process according to Claim 1, in which the  form of an alkali
metal, ammonium or an amine polymer containing carboxylic acid groups at
least  salt. partially neutralized in the salt form has a  85    15. A
process according to Claim 14, in which 25 molecular weight from 500 to
5,000,000.            all the carboxylic acid groups present in the 3. A
process according to Claim 2, in which the  polymer are in salt form.
molecular weight is from 1,000 to 1,000,000.         16. A process
according to any one of Claims 4. A process according to Claim 3, in which
the  14 and 15, in which the carboxylic acid groups in molecular weight is
from 1,000 to 500,000.    90 salt form are sodium carboxylic acid salt
groups. 30    5. A process according to any one of the           17. A
process according to any one of the preceding Claims in which the polymer
containing  preceding Claims, in which the ratio of the carboxylic acid
groups at least partially neutralized  polymer containing liquor to goods
is from 3:1 to in the salt form is polyacrylic acid, polymethacrylic  40:1.
acid, poly-a-hydroxy-acrylic acid, poly-crotonic  95    18. A process
according to Claim 17, in which 35 acid or poly-iso-crotonic acid.
the liquor to goods ratio is from 5:1 to 20:1. 6. A process according to
any one of Claims 1     19. A process according to any one of the to 4, in
which the polymer containing carboxylic  preceding Claims, in which the
aqueous solution acid groups at least partially neutralized in the salt
contains, per liter, from 0.1 to 10 g of the polymer. form is a copolymer
of acrylic acid or methacrylic   100    20. A process according to Claim
19, in which 40  acid with one or more ethylenically unsaturated   the
aqueous solution contains, per liter, from 1 to comonomers.
5 g of the polymer. 7. A process according to Claim 6, in which the   21. A
process according to any one of the copolymer contains up to 80% by weight
of the     preceding Claims, in which the dyed or printed ethylenically
unsaturated comonomer.         105 substrate is treated at a temperature
from 50 to 45    8. A process according to Claim 7, in which the  105
[err]. copolymer contains from 1 to 20% by weight of  -     22. A process
according to any one of the the ethylenically unsaturated comonomer.
preceding Claims, in which the dyed or printed 9. A process according to
any one of Claims 6   substrate is treated for a period of from 5 to 60 to
8, in which the polymer containing carboxylic   110 minutes. 50  acid
groups at least partially neutralized in the salt  23. A process according
to any one of the form is a copolymer of acrylic acid or methacrylic
preceding Claims, in which the dyed or printed acid with ethylene,
propylene, isobutylene,       substrate is rinsed after the treatment with
the butadiene, alkyl [err] or hydroxy alkyl [err]  polymer. acrylate, alkyl
[err]or hydroxyalkyl [err] )    115    24. A process according to any one
of the 55  methacrylate, alkyl [err] a-hydroxy-acrylate,     preceding
Claims substantially as hereinbefore acrylamide, methacrylamide
acrylonitrile,         described with reference to any one of Examples I
methacrylonitrile, divinyldioxan, divinylbenzene, a  to 6. vinyl ether or a
vinyl ester of a [err] carboxylic  2 5. Dyed or printed textiles whenever
obtained acid; or a copolymer of acrylic acid with    120  by a process
according to any one of Claims 1 to 60  methacrylic acid.
24. Printed for Her Majesty's Stationery Office by the Courier Press.
Leamington Soa. 1982. Published by the Patent Office. 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained.    


