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This invention relates to the treatment of cel-
lulosic textile materials and in particular to im-
proving the dyeing afinity of such materials.

It has already been proposed in British specifi-
cation No. 433,143 to treat cellulosic flbres with

formaldehyde condensation products obtained by

condensing formaldehyde with dicyandiamide,
guanidine or heat-treated urea and to dye the
treated fibre with wool or silk dyestuffs. It has
also been proposed in British specification No.
450,516 to produce differential colour effects upon

textile materials by locally impregnating with a-

nitrogenous synthetic resin and subsequently con-
densing to produce the synthetic resin on the
material and applying a dyestuff to the material.
Among the large number of synthetic resins cited
in the specification are the compounds of form-
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aldehyde with guanidine and its derivatives. In

my prior British patent specification No. 549,214
I have described the improvement of the dyeing
affinity of cellulosic textile material by treating
it with an aqueous solution containing formalde-
hyde and a guanidine salt of a long chain ali-
phatic dicarboxylic acid, either as such or in the
form of their water-soluble condensation product
and then heating the material to convert the

guanidine salt and formaldehyde into a water-
" insoluble condensation product. The affinity of
the material for many classes of dyestuffs is im-
proved by this process.

I have now found that the affinity of undyed
cellulosic textile material for chrome dyestuffs
applied by the “metachrome” or “after-chrome”
process and for such classes of dyestuffs as acid
wool, direct cotton, solubilized vat (i. e. sulphurie
ester salts of the leuco vat dyestuffs), aqueous
dispersions of insoluble amino- and hydroxy-azo
compounds and of insoluble amino- and acylami-
noanthraquinones is improved if the materia] is
treated prior to dyeing with an aqueous solution
containing formaldehyde and a guanidine salt of
an unsaturated carboxylic acid, such as an ali-
phatic or aromatic monobasic or dibasic acid
either as such or in the form of their water-
soluble condensation product and then convert-
ing to the water-insoluble condensation product.
The process can be carried out under acid, neu~
tral or alkaline conditicns, and if desired a cai-
alyst, such for example as ammonium thiocy-
anate, may be present. .

As examples of suitable guanidine salts which
may be used in carrying out the process of the
bresent invention I may mention guanidine acry-
late, guanidine methacrylate (salt of guanidine
and alpha-methylacrylic acid) guanidine styryl-
acrylate, guanidine alpha-chloroacrylate, guani-
dine maleate and guanidine cinnamate.

Cellulosic mterial when treated according to
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the present invention gives dyeings with chrom
dyestuffs of the same depth of shade as similar
dyeings on wool. A good affinity for chrome dye-
stuffs can be obtained on cellulosic material by
the process of the present invention even when
the impregnation with formaldehyde and the

" guanidine salt of an unsaturated carboxylic acid

is carried out under alkaline conditions whereas
in order to obtain a good affinity for chrome dye-
stuffs with other guanidine salts and formalde-
hyde the freatment must be carried out in pres-
ence of ammonium thioeyanate as acid catalyst.

Further the light-fastness of dyeings produced
by acid wool, direct cotton and chrome dyestuffs
on cellulosic material treated according to the
present invention is equal to or even better than
corresponding dyeings on wool.

The treatment according to this invention, in
addition to improving the affinity of the cellulosic
material for the dyestuffs hereinbefore men-
tioned, also imparts an improved, resilient, soft
handle, and this improved handle persists after
dyeing. Cellulosic material treated according to
the present invention possesses very good fast-
ness to crabbing, this is particularly the case when
the treating solution used is in the alkaline pH
range, for example, at a pH of 8.0.

The following examples illustrate the present

" invention without the invention being limited to
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these examples. The percentage of the com-
pounds used is based on the weight of the fibre
being treated.

Example 1

Guanidine-methacrylate
(HzN.%.NHr—-HO 0C.C (CH;)=CH:)
NH

is prepared at room temperature by the careful
addition over a period of 15 minutes of a con-
centrated aqueous solution of 1 mol of guanidine
carbonate to an ethanol solution of 2 mois of
methacrylic acid (stabilised with hydroquinone).
After filtering, the filtrate is concentrated and the
guanidine methacrylate obtained as an almest
colourless crystalline product, which is readily
soluble in warm water, ’

Viscose staple fibre is soaked at ordinary room
temperature in an aqueous solution, the pH of
which has been adjusted to 8.0, containing 3
parts of guanidine methacrylate and 16 parts of
40 per cent formaldehyde in 100 parts of solution.
After saturation, the staple fibre is hydroex-
tracted until it contains approximately its own
weight of liquid, then dried at under 100° centi-
grade and heated at 140° centigrade for 10 min-
utes. It is then entered at 60° centigrade along
with an equal weight of scoured wool, into 40
volumes of g dyebath containing 2 per cent of
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. Eriochrome Azurol B (Colour Index 720), 2 per
cent of potassium chromate and 4 per cent of
ammonium sulphate. The temperature of the
dyebath is then raised to 95° centigrade and dye-
ing continued at this temperature for 1% hours.
After removing from the dyebath, rinsing and

4 .

- which has been adjusted to 8.0, containing 3

drying it is found that both the animalized staple

fibre and the wool are dyed to apprommate]y the
same depth and a fast solid blue shade is ob-
tained.

Ezxample 2

- Guanidine aipha-chloroaqrylate
HaN.ﬁ.NHa—HOOC.C.C].:CHa)

NH ‘
is prepared at room temperature by the careful
addition over a period of 15 minutes of a con-
centrated aqueous solution of 1 mol of guanidine
carbonate to an ethanol solution of 2 mols of
alpha-chloroacrylic acid (stabilised with hy-
droquinone). After filtering, the filtrate is con-

centrated and guanidine alpha-chloroacrylate.

obtained as an almost colourless crystalline prod-
uct, readily scluble in warm water.

Viscose staple fibre is soaked at ordinary room
temperature in an aqueous solution, the pH of

which is 3.4, containing 3 parts of guanidine al--

pha-chloroacrylate and 16 parts of 40 per cent
formaldehyde in 100 parts of solution. After
saturation, the staple fibre is hydroextracted un-
til it contains approximately its-own weight of
liquid, then dried at under 100° centigrade, and
heated at 140° centigrade for 10 minutes. It
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is then entered, along with an equal weight of .

scoured wool, into 40 volumes of a dyebath at 60°
centigrade containing 6 per cent of Eriochrome
Black T (Colour Index No. 203) and 2 per cent
of acetic acid. The temperature of the dyebath
is raised to 95° centigrade and dyeing continued
at this temperature for 30 minutes. 2 per cent
of formic acid is then added and dyeing contin-
ued at the same temperature for a further 30
minutes. Finally, 2 per cent of sodium dichro-
mate is added and the dyeing completed after
another 30 minutes at 95° centigrade. A full
shade of black is obtained on both fibres which
are dyed to approximately the same depth.

Example 3

Styrylacrylic acid is prepared by refluxing 300
grams of cinnamic aldehyde, 300 grams of
malonic acid and 250 grams of pyridine essen-
tially as described by A. Riedel (Annalen, vol.
361, page 99)—ihis being a modification of
Doebner’s process (Berichte der deutschen
chemischen Gesellschaft, 1902, vol. 35, page
2137).

Guanidine styrylacrylate

(HzN.(l.l).NHz—}IOIO C.CH=CH.CH=CH.C§H§)
NH

is prepared at room temperature by the careful
addition over a period of 15 minutes of a concen-

trated aqueous solution of 1 mol of guanidine -

carbonate to an ethanol solution of 2 mols of
styrylacrylic acid. After filtering, the filtrate is
concentrated and guanidine styrylacrylate ob-
tained as a colourless crystalline product read-
. ily soluble in water but readily decomposed on
the addition of acid to its agueous solutions. For
this reason it is necessary to use formaldehyde-
guanidine styrylacrylate solutions in an alkaline
pPH range.

Viscose staple fibre is soaked at ordinary room
temperature in an aqueous solution, the pH of
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parts of guanidine styrylacrylate and 16 parts
of 40 per cent formaldehyde in 100 parts of so-
lution. After saturation the staple fibre is hy-
droextracted until it contains approximately its
own weight of liquid, then dried at under 100°-
centigrade and finally heated at 140° centigrade
for 10 minutes. The so-freated staple fibre along
with an equal weight of scoured wool is entered
at 60° centigrade into 40 volumes of a dyebath
containing 2 per cent of Solochrome Brown M.,
O. S. (Imperial Chemical Industries Ltd.), 2 per
cent of potassium chromate and 4 per cent of
ammonium sulphate. The temperature of the
dyebath is then raised to 95° centigrade and
dyeing continued at this temperature for 1%
hours. A deep shade of brown of practically the
same depth is obtained on both fibres.

Example ¢

Viscose staple fibre is soaked at ordinary room
temperature in an aqueous solution, the pH of
which is 4.5, containing 3 parts of guanidine cin-
namate and 16 parts of 40 per cent formalde-
hyde in 100 parts of solution. After saturation,
the staple fibre is hydroextracted until it con-
tains approximately its own weight of liquid,"
then dried at under 100° centigrade and finally
heated at 140° centigrade for 10 minutes. The
so-treated staple fibre is then entered at 60°
centigrade into 40 volumes of a dyebath con-
taining 1 per cent of Coomassiec Navy Blue
2RNS (Colour Index No. 289), and 2 per cent
of acetic acid based on the weight of fibre. The
temperature is raised over a period of % an hour
to 95° centigrade and dyeing continued for an-
other % an hour at this. temperature, when
0.25 per cent of potassium dichromate is added.
and dyeing continued for a further % an hour
at 95° centigrade. The staple fibre is dyed a full
navy shade of equal light-fastness to a similar
dyeing on wool.

What I claim is:

1. A process of improving the dyeing affinity
of cellulosic textile material and imparting a
soft silky handle thereto, which comprises treat-
ing the material before dyeing with an aqueous
solution containing formaldehyde and a guan-
idine salt of an alpha-beta unsaturated carbox-

ylic acid which is devoid of amino groups, and
thereafter converting the mixture to a water-
insoluble condensation product.

2. A process of improving the dyeing affinity
of cellulosic textile material and imparting a
soft silky handle thereto, which comprises treat-
ing the material before dyeing with an aqueous
Solution containing formaldehyde and a guan-
idine salt of an alpha-beta unsaturated carbox-
ylic acid which is devoid ¢f amino groups, in the
form of their water-soluble condensate and
thereafter converting the water-soluble conden-
sate into a water-insoluble condensation product.

: JAMES HUTCHISON MAcGREGOR.
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