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l 
PROCESS FOR DYEING OF 

POLYACRYLONITRILE FIBERS . 

The present invention relates to the dyeing of poly 
acrylonitrile ?bers with cationic dyes. _ 

It is known that polyacrylonitrile ?bers are dyed in 
general utilizing cationic dyes such as those for exam 
ple of the series of triaryl methane, oxazine, etc. 
The use of these dyes in general .permits obtaining 

polyacrylonitrile ?bers of brilliant and intense colors 
having good general strengths. 
The application of cationic dyes onto the polyacrylo 

nitrile ?bers can be accomplished by different dyeing 
processes. However, in the bath dyeing, that is by ex 
hausting dye baths, the taking up and the ?xation of the 
dye into the ?ber can be correctly obtained only at 
temperatures less than those in the vicinity of the boil 
ing point of water. v 

It is known that at these temperatures, and generally 
starting at 80°C, the exhaustion of the cationic dye 
baths by the polyacrylonitrile ?ber is produced too rap 
idly. The result of this rapid exhaustion of the dye baths 
is manifested frequently in practice according to the 
intensity of the colors obtained, by a lack of uniformity 
of the color of the material. It is for this latter reason 
that the dyeing of polyacrylonitrile ?bers often necessi 
tates the use of a retarding agent so as to restrain the 
speed of taking up of the dyes by-the ?ber and to obtain 
better uniformity. } _ 

The present invention more particularly relates to the 
use of new retarding agents in the .dye baths with the 
cationic dyes. 

It has been found that the use in the dye baths of 
products resulting from the. cationization of polyamide 
resins having free hydrogen amines in the chain by salts 
of the type: halogenated epoxy propyltrialkyl ammo 
nium corresponding to generic Formula I hereafter, 
permitted reduction of the velocity of taking up of the 
cationic dyes into the polyacrylonitrile ?ber and to ob 
tain thereby a good uniformity of the dyed material. 
The salts of epoxy propyl trialkyl ammonium which 

serve to cationize the polyamide resins have the follow 
ing formula: 

FORMULA I 

> in which R’, R” and R'” are alkyl radicals, identical or ' 
di?‘erent, having one to three carbon atoms; 
X represents groups such as the halide (Cl'), nitrate 

(NOJ), sulphate (804“), etc. 
Suitable polyamide-resins for the ‘preparation of the 

products used according to the present invention are 
the polyamides derived from polymeric fatty acids and 
polyalkylenespolyamines. ~ 

The polyalkylenes-polyamines have a generic for 
mula: ' 

FORMULA ll - 

' HZN-(R-NmLH 

in which at is at least equal to one; , 
R is an alkylene radical having one to ?ve carbon 

atoms, such as ethylene, propylene, butylene, etc. _ 

10 

20 

25 

30 

35 

40 

P45 

50 

3,854,872. 
2 

These polyamines should in addition contain at least 
four atoms of reactive hydrogenper molecule as, for 
example, ethylene diamine (E.D.A. ), diethylene triam 
line (D.E.T.A.), triethylene tetramine (T.E.T.A.), etc. 

. The composition of the quatemized polyamino 
amide compounds which are known and used accord 
ing to the present invention can be schematically repre 
sented by the following ~generic formula: 

FORMULA Ill 

in which n is a number between one to twelve. 
The quantities of cationic polyamide resin added to 

the dye. bath for the‘ polyacrylonitrile ?bers to obtain 
the desired retarding effect are variable between large 
limits. It has been established, however, that a paiticu- ' 
'larly suitable amount of the resin expressed as dry ma 
terial is between 0.2 and 5 per weight of the fabric to 
be dyed. ‘ - 

The following examples which are given in an illus- . 
trative manner only, show how the invention can be put 
into practice. Examples 1-4 illustrate the qualities of 
uniformity of dyeing given in the presence of the cati 
onic resins whereas Examples 5 and 6 show the equaliz 
ing effect of these resins in the dyeing, by migration of 
cationic dyes from a sample already dyed to a white 
sample. _ 

l 

A sample of polyacrylonitrile fabric was introduced 
into an-aqueous solution at 60°C containing 0.5% of 
blue dye, “C.l. (Color Index) basic blue 54,” 4% of 
acetic acid (40%) and 0.5% of quatemized polyamino 
amide, the percentages given being calculated with re 
spect to the weight of the ?ber to be dyed. The propor 
tion of dyeing bath was from one to twenty (that is, 20 
ml of bath per i g. of material to be dyed). 
The temperature was brought in 30 minutes to 

100°C, then the dyeing was maintained at this tempera 
, ture for an hour. After-this period, the bath was practi 

_ cally exhausted. The sample wasthen subjected to a. 

55 
rinsing and then a drying. - 
There was obtained a blue shade having very good ‘ 

uniformity. . 

The polyamino amide utilized in the example was ob 
i tained' by condensation of a fatty diacid (EMPOL' 

60 1024) with ethylene diamine, followed by quatemiza tion by the .chloride of epoxypropyltrimethyl ammo 
nium. 

65 

EXAMPLE 2' 
. A sample of polyacrylonitrile fabric .was' introduced * 
into an aqueous-solution at 60°C containing 1% of vio 
let dye, “C.I. (Color‘lndex) basic violet 2'2,” 4% of 
acetic acid (40%) and 1% of quatemized polyamino 
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amide, the percentages being calculated with respect to A 
the weight of the fabric. The proportion of the bath was 
1 to 20. ' ‘ 

The conditions of dyeing were identical to those of 
Example 1, and there was obtained a violet color hav 
ing an excellent uniformity. 
The polyamino amide utilized was identical to that 

used in Example 1. ' 

EXAMPLE 3 
Asample-of polyacrylonitrile fabric was dyed with 

the dye and under the same conditions as Example 1. 

The polyamino ‘amide was obtained by condensation 
' of a fatty acid (EMPOL 1024) with diethylene triam 
ine, then. quatemized by the chloride of epoxypropyl 
trimethyl ammonium. 

10 

There is obtained a blue shade having perfect uni- ' 
_ formity. 

EXAMPLE 4 

A sample of polyacrylonitrile fabric was dyed utiliz 
ing the dye and under the identical conditions as in Ex 
ample l. 
The polyamino amide utilized was obtained by con 

densation of a fatty acid (EMPOL 1024) with triethyl 
ene tetramine, followed by quatemization by the chlo-‘ 
ride of epoxypropyl trimethyl ammonium. 

There was obtained'a blue color having good uni 
, formity. ' ' 

v _ EXAMPLE 5 

A sample of polyacrylonitrile fabric was dyed, for the 

20 

'25. 

in which R’,_R" and R'” are alkyl' radicals, identical or’ I ‘ 
30 

first time, under the same conditions and with the same " 
products as in Example 1. 7 ~ ' 

After rinsing and drying, the blue sample, of fabric 
was introducedsimultaneously with a white sample of 
the same material of the same weight into an aqueous 
bath free of dye containing 4% of acetic acid (40%), 
10% of NaCl and 4% of the quatemized polyamide of‘ 
Example 1, the percentages being calculated in parts 

1 with respect to the bath. The proportion of bath was 
one to ten. - 

After treatment for 1 hour at 100°C followed by rins 
ing and drying of the samples, it was discovered that the 
initially white sample had taken on- an intense blue col 
oration whereas in a comparative test effected under 
the same conditions but in the absence of the quater 
nized polyamide in the bath, it was found that the white 
sample had taken on a bluish tint, the color being very 
light and less sustained than that of the sample treated 
in the presence of the equalizer adjuvant of the present 
invention. 

EXAMPLE 6- y 

A sample of polyacrylonitrile fabric was dyed under 
the‘condition's of Example 1 except that the fabric was 
found to have numerous spots after dyeing, for exam 
ple, caused by a poor rinsing. " - ' - 

The color was treated exactly as in Example 5 in a 
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bath free of dye and containing the quatemized poly- I 
amide simultaneously with a white sample. 7 

it was found that both the blue and the white samples 
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treated had taken on a beautiful uniform blue color, 
demonstrating a perfect migration and equalization of 
the initial dye. . . 

It will be obvious to those skilled in the art that vari 
ous changes may be made without departing from the 
scope of the‘ invention and the invention is notvto'be 
considered limited to what is described in thespeci?ca 
tron. '- ‘ r . 

What is claimed is: a 
l. A process for dyeing polyacrylonitrile fabrics in an 

aqueous bath containing a cationic colorant comprising 
adding to the bath as a retarding and equalization of ' 
dyeing agent, a quatemized polyamino amide obtained 
by the condensation of a fatty diacid with a polyamide 
having at least four reactive hydrogen atoms per mole 
cule having the formula ’ ‘ 

in which x is at least equal to 1 and R is an alkylene rad 
ical containing one to five carbon atoms, the polyamino 
amide then being quatemized by a salt of epoxy propyl . . 
trialkyl ammonium of the formula V 

different, having one to three carbon atoms,‘ and X is 
a radical selected from‘ the group consisting of Cl‘, 
N03’ and S011 . . 

2. A process‘ according to claim 1 wherein the pro- 
portion of the quatemized polyamino amide added to 
the dye bath is between 0.2 and 5% per weight of the 
fabric to be dyed based on the dry material. 

3. An aqueous dyeing bath for polyacrylonitrile fab 
rics comprising a cationic dye, and as a retarding and 
equalization of dyeing agent, a quatemized. polyamino 
amide obtained by, the condensation'of a fatty diacid 
vwith a polyamine having at least four reactive hydrogen 
atoms per molecule haying the formula 

lhN-(R-NHF-l-l 
in which x is at least equal to l and R is an alkylene rad 
ical containing one to five carbon atoms, the polyamino . 
amide then being quatemized by a salt of epoxy propyl 
trialkyl ammonium of the formula‘ ' ~ 

in which R’, R" and R’” are alkyl radicals, identical or 
different, having one to three carbon atoms, and X is 
a radical selected from the group consisting of Cl‘, 
N03- and S04“. 7 

4. An aqueous dyeing bath according to claim 3 
wherein the proportion of the quatemized‘ polyamino 
amide in the dye bath is between 0.2 and v5% per with 
of the fabric to be dyed based on, the dry material. 

* * * * * 


