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[57] ABSTRACT

A process for the production of level dyeings on polymeric or
copolymeric acrylonitrile fibers by dyeing said fibers with a

dye liquor containing a basic dyestuff and as dye assistant a

quaternary ammonium compound of the formula
R,
l
R1—+N—R4—CH—CH2 X-
I \ S
Rs
_wherein

R, represents an aliphatic hydrocarbon radical with at
least eight carbon atoms,
R, represents a lower alkyl radical,
R; represents a lower alkyl radical optionally substituted
by hydroxyl and/or phenyl groups,
R, represents a lower alkylene bridge and
_X- represents the anion equivalent of an acid usch as,
orBris, described.
‘The dyeing process is distinguished from those using known
strong cationic retarders by its adequate retarding action
without any undue blocking effect.

- 9 Claims, No Drawings
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PROCESS FOR THE PRODUCTION OF DYEINGS ON
FIBER MATERIAL CONSISTING OF POLYMERIC OR
COPOLYMERIC ACRYLONITRILE

The present invention concerns a process for the produc-
tion of even dyeings on fiber material consisting of polymeric
or copolymeric acrylonitrile, the dye liquor applicable for the
process and the material evenly dyed therewith. ’

Hitherto, in order to dye polymeric or copolymeric
acrylonitrile by the exhaustion method with basic dyestuffs
and in level shades, a dye liquor has been used which, in addi-
tion to basic dyestuffs, contained as dye assistants tertiary,
mono- or bis-quaternary organic nitrogen compounds having
at least one higher alkyl radical per molecule. As a rule, these
assistants detrimentally affect the fastness to light of the dye-
ings obtained and “block” the fibers, i.e., as soon as a portion
thereof has been drawn onto the fiber, they reduce the absorp-
tion power of the fiber both for further basic dyestuff and for
further dye assistant.

This blocking effect on the fiber makes the re-dyeing and in
particular the cross dyeing of a shade already attained very
much more difficult. Since the blocking effect caused by the
known dye assistants on the polyacrylonitrile fiber affects the
individual basic dyestuffs present, for instance, in a conven-
tional mixed dye in different degrees, it is also generally im-
possible to attain or reproduce a desired shade with usually
preferred mixtures of basic dyestuffs. Finally the blocking ef-
fect has a varying influence on the rate at which the basic
dyestuffs draw onto the aforesaid type of fibers which, in prac-
tice, easily leads to uneven distribution of the dyestuff.
Moreover, since the hitherto used dye assistants which have
drawn onto the fiber are very difficult to remove, this blocking
effect is generally irreversible.

In contrast thereto, the claimed quaternary organic nitrogen
compounds, in addition to exhibiting the said “blocking ef-
fect,” are also effective “‘retarders,” that is they exert a rever-
sible restraining effect upon the rate at which the basic
dyestuff in the bath dyes the fiber. Consequently, the use of
such retarders leads to uniform dyeings from a bath which is
virtually exhausted at the end of the dyeing operation.

It has been found that fiber material consisting of polymeric
or copolymeric acrylonitrile can be dyed in even shades if this
material is dyed using an acid dye liquor, preferably acetic
acid dye liquor, which contains at least one cationic dyestuff
and a quaternary ammonium compound of the formula

1,21
R1—+I|Q‘—Rl— CE*/-' CH’
B 0O

x-

wherein

R, represents an aliphatic hydrocarbon radical with at least

eight carbon atoms,

R, represents a lower alkyl radical,

R; represents an lower alkyl radical optionally substituted

by hydroxyl and/or phenyl groups,

R, represents a lower alkylene bridge and

X~ represents the anion equivalent of an acid such as, e.g.,

Cl1-orBr~. '

The aliphatic hydrocarbon radical R, can be saturated or
unsaturated, straight or branched. It has at least eight and
preferably 12 to 14 carbon atoms. Examples for R, are the oc-
tyl, decyl, dodecyl or myristyl radical.

The lower alkyl radicals R, and R; — when the latter
represents an lower alkyl group — preferably have one to four
carbon atoms and, in particular, they represent the methyl or
ethy! radical. If R, contains hydroxyl and/or phenyl groups,
then these are preferably in the terminal (w-)position. Such
substituted lower alkyl radicals are, e.g., the g-hydroxyethyl,
v-hydroxypropyl and 8-hydroxy-8-phenylethyl group.

The alkylene bridge R, preferably has at most three carbon
atoms and represents especially the methylene group.
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In this specification including the claims the term “lower” is
used to denote an alkyl radical having at most five carbon
atoms.

The quaternary ammonium compounds, applicable accord-.
ing to the invention, are accessible in various ways, e.g., by
reacting 1,3-dichloro-propanol-2, 1,4-dichloro-butanol-3, 1,5-
dichloro-pentanol-4- or preferably epihalogen hydrins, such as
epibromohydrin or especially epichlorohydrin, with tertiary
amines such as N,N-dimethyl-N-octylamine, N,N-diethyl-N-
octylamine, N,N-dimethyl-N-dodecylamine, N,N-diethyl-N-
dodecylamine, N-methyl-N-isopropyl-N-dodecylamine, N-
methyl-N-benzyl-N-dodecylamine, N-methyl-N-g-phenyl-
ethyl-N-dodecylamine, N,N-dimethyl-N-myristylamine or
with tertiary amines which have been produced by addition of
equivalent amounts of alkylene oxide or styrene oxide to a
fatty amine having an aliphatic hydrocarbon radical and a
lower alkyl radical such as, e.g., N-methyl-N-octylamine, N-
methyl-N-dodecylamine, N-ethyl-N-dodecylamine, N-
isopropyl-N-dodecylamine, N-propyl-N-dodecylamine, N-
butyl-N-dodecylamine or N:methyl-N-myristylamine. The
reaction of the tertiary amines with e.g., epihalogen hydrins to
give the quaternary ammonium compounds is performed by
heating the components to temperatures between 50° and
100° C., optionally in organic solvents, preferably in the
presence of aluminum chloride, tin tetrachloride or boron
trifluoride. Suitable organic solvents are, optionally,
halogenated aromatic hydrocarbons, e.g., benzene, toluene or
xylols, chlorobenzene, dichlorobenzene or trichlorobenzene
as well as, optionally, halogenated aliphatic hydrocarbons
such as carbon tetrachloride, trichloro ethylene or methylene
chloride.

Of particular value as levelling agents are the quaternary
ammonium salts, applicable according to the invention,
wherein R, represents an alkyl radical with eight to 14 carbon
atoms, R; and R; each represent the methyl or ethyl group, R,
the methylene bridge and X~ the chlorine of bromine ion.

An excellent levelling action without the formation of froth
is exhibited by quaternary ammonium salts, applicable ac-
cording to the invention, which are derived from styrene ox-
ide, especially N-methyl-N-dodecyl-N-B-hydroxy-8-phen-
ylethyl-N-2,3-epoxypropyl ammonium chloride.

Suitable as cationic dyestuffs applicable according to the in-
vention are, advantageously, the technically easily accessible
salts and metal halides, e.g., zinc chloride double salts of the
known basic dyestuffs. These are, e.g., thiazines, oxazines,
diphenyl methane, triphenyl methane, rhodamines, azo- or
anthra-quinone dyestuffs and preferably monoazo, methine
and azomethine dyestuffs, all containing onium groups,
whereby as onium groups reference is made, above all, to am-
monium groups. : :

As fiber material consisting of polymeric and copolymeric
acrylonitrile, such fiber materials are suitable, the fiber-form-
ing substance of which consists of a synthetic, longchained
polymer containing at least 85 acrylonitrile. In the case of the
acid groups of copolymeric producing the dyestuff affinity,
suitable groups are primarily carboxylic acid groups, carboxyl-
ic acid amide groups or hydroxyl groups, and also sulphonic
acid groups.

The polyacrylonitrile fibers can be dyed, according to the
invention, in any desired form, e.g., as loose material or in the
form of slubbing, yarn, hank or on cheeses or as fabrics. They
can also be dyed according to the invention in admixture with
other fibers, e.g., with cellulose or polyamide fibers, especially
however with wool.

The dyeing of the fiber material is performed using the ex-
haust process from short, concentrated dyebaths
(goods/liquor' ratio 1:5), and also from long dyebaths
(goods/liquor ratio 1:100 at temperatures of preferably 60° to
100° C. The finished fiber material is finally rinsed and dried.

Depending on the desired depth of color, the contents of
quaternary ammonium salt, according to the invention, in the
dye bath is between 0.02 and 0.5 g. per liter of liquor. Less
levelling agent is required for deep dyeings than for light
shades.
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The acid reaction of the. liquor is adjusted preferably using
organic acid, especially acetic acid. For example, 40% acetic
acid is added in quantities of 0.5 to 5 ml. per liter of liquor. In
addition, in order to ensure pH values of the liquor of
preferably from 3.5 to 5, small amounts of sulphuric acid
and/or neutral salts, such as sodium sulphate or sodium
chloride, are added to the dye bath.

The dyeings obtained according to the invention on
polymeric and copolymeric acrylonitrile fibers are charac-
terized by a very good uniformity. Of particular advantage is
the fact that the quaternary ammonium salts applicable ac-
cording to the invention, compared with known cationic re-,
tarding agents of similar constitution, also have, in addition to
an adequate retarding action, a lower blocking action. They

are therefore very suitable for correcting faulty dyeings and; 15

for cross-dyeing, without impairing the dyestuff yield and the
fastness properties of the obtained dyeings.

The following Examples illustrate the invention, whereby
the temperature are given in degrees Centigrade C.1. denotes:
COLOR INDEX, Second Edition, 1956, published by The
Society of Dyers and Colourists, Bradford, England and The"
American Association of Textile Chemists and Colorists,
Lowell, Mass. USA.

EXAMPLE 1

25 g. of polyacrylonitrile yarn are introduced at 50° into a
liter of dye liquor containing 0 12 g. of the cationic dyestuff of
the formula

CHj, +
N
| I JOE |
§! C:Hs
CH,

0.05 g. of N,N-dimethyl-N- -dodecyl-N- 2 ,3-epoxypropy! am-
monium chloride and 0.5 ml: of 40% acetic acid. The tem-
perature of the dye bath is raised to boiling point and the dye
bath is held at this temperature for 1 hour. After cooling to
-60°, the dyed material is taken out and it is then rinsed with lu-
kewarm and cold water. . _

A red dyed yarn is obtained of excellent uniformity.

The N,N-dimethyl-N-dodecyl-N-2,3-epoxypropyl ammoni-
um chloride used in the first section can, for example, be
produced as follows:

68 g. of N,N-dimethyl-N-dodecylamine together with 0.1 g.
of aluminum chloride are heated to 98°-100°. 30 g. of
epichlorohydrin are then added dropwise within 30 minutes.
After stirring for 3 hours at 100°-105°, a thick brown paste is
obtained, which dissolves in water in a practically clear form.

EXAMPLE 2

25 g. of polyacrylonitrile fabric are introduced at 50° into a
liter of dye liquor containing 0.075 g. of the cationic dyestuff-
of the formula R

CH;0—, I/

J -

‘ chloride,

‘mula

\C_N=N’©—E—CH2QH20H ZnCl-.

4

-0 125 g. of N N dlmethyl-N -dodecyl-N-2 3-epoxypropyl am-
. monium chloride, 0.040 ml. of 98% sulphuric acid, 1.5 ml. of

40% acetic acid and 2.5 g. of anhydrous sodium sulphate. The -
temperature of the dye bath is raised to the boiling point and
dyeing proceeds at this temperature for 1 hour. The thus dyed :
material is then taken out and rinsed with lukewarm and cold |
water. A very uniform, blue dyeing on polyacrylonitrile fabric
is obtained.

If, instead of 0.125 g. of N,N-dimethyl-N-dodecyl-N-2,3-
epoxypropyl ammonium chloride, the same amounts are used
of N,N-diethyl-N-dodecyl-N-2,3-epoxypropyl ammonium
N-methyl-N-8-hydroxy-ethyl-N-dodecyl-N-2,3-
epoxypropyl ammonium chloride or N-methyl-N-y-hydrox-
ypropyl-N-dodecyl-N-2,3-epoxypropyl ammonium chloride,
using otherwise the procedure given in the example, dyeings
of good uniformity are obtained.

EXAMPLE 3

25 g. of polyacrylonitrile yarn are introduced at 50° into a
liter of dye liquor 85% 0.2 g. of the cationic dyestuff of the for-

a A
N\E)H-@g;ﬂ@

0.125 'g. of N-dodecyl-N-methyl-N-2,3-epoxypropyi-N-8-
hydroxy-B-phenylethyl ammonium chloride and 0.5 ml. of
40% acetic acid. The temperature of the dye bath is raised to
the boiling point and the dye bath is held at this temperature
for 1 hour. After cooling to 60°, the dyed material is taken out
and then rinsed with lukewarm and cold water.

A very uniformly red dyed polyacrylonitrile yarn is ob-
tained.

" . The N-dodecyl-N-methyl-N-2,3-epoxypropyl-N-g-hydroxy-
B-phenylethyl ammonium chloride used in the first section
can, for example, be produced as follows: 37 g. of styrene
;oxide are added dropwise at 45°-50°, while stlmng, to a solu-
tion of 60 g. of N-methyl-N-dodecylamine in 300 g. of
.chlorobenzene. The reaction mixture is heated to boiling and
is refluxed for 10 hours at boiling temperature. The
ichlorobenzene is then distilled off in‘vacuo and the residue is
idistilled under reduced pressure at B.P.g ;um 153°-155°.

¢ 76.8 g. of N-methyl-N-dodecyl-N-B-hydroxy-g-phen-
;ylethylamine are obtained in the form of a yellowish oil. 0.1 g.
lof aluminum chloride is added at 45° to 62 g. of N-methyl-N-
.dodecyl-N-gB-hydroxy-g-phenylethylamine. To this mixture
jare then added at 90°-95°, within 40 minutes, 18 g. of
1ep1chlorohydrm The temperature of 95°-100° is held for a
ifurther 6 hours, whereupon a viscous substance is formed
iwhich is dissolved in isopropyl alcohol and diluted with water.
IA stable, non-frothing emulsion is then formed.

Very uniform dyeings are obtained on polyacrylonitrile
fibers by using, instead 0of 0.125 g. of the N-dodecyl-N- methyl-
IN-2 3-epoxypropyl -N-B-hydroxy-B-phenylethyl ammonium
.chloride given in Example 3, but applying otherwise the same
procedure, corresponding amounts of quaternary ammonium

- ‘salts, which have been produced by reacting the tertiary

-amines given in column III of the following table 1, with
epichlorohydrin, using the method described in Example 3,

n
JCH 65 section 3, e
TABLE I
. Tertiary amlne of the formula
. Q. amounts Ri—N—Rs
of the |
q‘uaterxinary R; - ; N
ammonium Bo ngponto(te
salts Ri R; tertlary amine in ® C.
Example No.: ’ . R .
B 0.06 ~CiHy —CHy ~cn:—c|:n-© B.P.t.timm. 121-123
, oH
Bomnceoeoomn s 0125 —CyHw —GHs ... Q0 .l B.P. o.ttmam. 171-172°

101029 0417
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... Table | —Continued

Tertlary amine of It{he formula

Q. amounts R)—N—R;
of the |
quaternary R,
ammonium Boliling point of the
salts Ry R - Ry tertlary amine in © C.
Example No.: '
6 0.08 —CypHas —CaH;s . 0.18mm. 160-161
0.08 —CpHzs —(IEH-*CH: . 0.lmm. 163-166
CH;
- S 0.06 —CpHys —CHy;CH3;CH;s B.P. 0.7mm. 160-162
L S, 0.06 —CpsHys —C4Hy B.P. 0.2mm. 166~169
10 oo 0.05 —CnHss —CH; B.P. 0.01mm, 135-140
If, instead of 0.2 g. of the dyestuff given in example 3, cor- ings are obtained in the shades given in column III having
responding amounts of the dyestuffs listed in table II, column.  similar properties. e :

I1, are used, applying otherwise the same procedure, then dye- 20

TABLE II
I 1. 1
) ?bade im
lyacrylo-
Nr. Dyestuff nfo rile fibres
Weeooee. r 0 NH; Blue.
| CH;
+/
S—CHz—-CHr—-N<CHa
' CH; | Cl-
Y
0 NH
120 [0 CH, ) Red.
——é-cn, '
,L /cmcmm
. —CH=CE-©—N cr
N Z AN
’ +N ] CH;,
CH; .
B CH; o Yellow.
~CH=CH-NH \ or
N C—CH;
¢a,
n 8
b ¥ SU Do.
( CHy);N—CHy~0C —-N~—N—C
H\C—C cr
AN
| N
1. S ~ 0 NH
Blue.
S0,CHy
CH,;
@—OCH)CH:N(C:H;):
6o [ /\ 1~':H, ) ' E Do.
CH; LSOJCH{‘
’ CH—CH: .
| | : +1/ AN
o} NH: OCH20H2N\ /CH:
L . CH,—CH; J

101029 0418



3,652,201

T I U .
TABLE II
1. iL m
?hade i)n
Nr. Dyestuft ni)torl ea %rgrgs-
Voo r CH, C o T
CH, Orange.
/
AN /Q
C—CH=CH~—C N—CH; |~
N c
&H, ' @
L .
8o . - CH, - Do.
/CH,
Y 4 >
c1-
\C—CH=CH——C/ NH
\.~7 A4
*N c
L (EH,’ <|:H, .
Y. ~ CH, - Red.
'/CH'
c
/ CH;CH;C1
J/ c1-
C—CH=CH— N\
\ / CH;,3
+N
e éHx -
20 ... i CH; - Red.
cH, .
L
\ - CH;CH;C1
/ Cl-
l I /C—CH:CH—@N\
. CH,CH,
N\ H, P
- H; -
21 .. +
H;C—U=C—-®N—O—OC:H5 CHySO Violet.
. JJH; . ‘
- S - "CH; "Do.
C—\CH:
CH;00C
OH— ‘ cr-
/c CH cnﬂrfﬂocmcm
CHs
T
L CH;
S ~  CH;. -+
N Reddish
Iu“—, J‘ yellow.
N=
v or
éH:
i
. J.
75

101029 -
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TABLE II ‘

1. II. ) I
Shade on
lyacryle-

Nr. Dyestuft trile fibres

Hovncoees o T "Red. oo

P X +. ' Blue.
C SH350 C:Hs
C:Ha ZnCl-

N
(l.";Hz
L (IJHQ—C 0—NH,
26 .. Red.
CzHu
CH:— (o] H:—N< CH;
L. CH;,
b1 A = C1 Red.

CyHj

/

NO N=N —-N\
CH:——CH:—P? >

28 . B Violet.
i /CH:
N AN
| ’ CH;
. CH. o
. T o ' OCH: - < . Blue,
W aVal '
C:H; l or
AN
/N \ /CIHB
CiH; o N
: AN
L CyH.
30 B Yellow.
CH;—.
k) IO [ CsHs | : Blue.
0N =N —N_ ZnCl-
‘ - CsH3
3
NN
CHa
. Hj
;- T o CH; NH, : Orange.
— ZnCly-
CH;—N
|
CH, .
- SRR U
75

101029 0420
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n . 12
TABLE II ’
I 11 I
‘.l”sl'i:de fm
crylo.
Nr. Dyestuft nitrile fibres
B, - CH; cn.-r - _‘ - Blue.
N /
/N N\
CH;, ) - CH;
Cl-
-~ Cl1
Mo - CH; L Yellow. -
CH;
/
N\
C—CH=CH—HN: —O CH,
Pz . .
—N. .. |
. é"’ ... - CHs0
- ‘CHy - . - o B L -
— 8 =
CH;30— i
/ N=N—é©—N02 Cl-
H, .
o
L CH; -
35, .l g_nd Green.
CHy0—, CH:CHzOH :
/ N—N@ ZnCly-
.J. Basic Green 1 (42040 ............................................................................... 0.
. Basic BIue 4 (42140) _ et ———— oo e m e Blue,
. Basic Blue 1 (42028) i e e i 0.
Basic Orange 21 (48035) _. Orange.
Basic Orange 22 (48040) -Do.
Basic Red 13 (48015). ink.
Basic Violet 7 (48020) - Red-violet
gz;i; Yellow 12 (48065) . IY)’iehl!kow.
I Basnc'iilﬁéb’(&iiié)’.’.’iifIIIIZZZZIZIZIIII LI ZZIZZZIZIZZZZIZIZZZZZIZ Blue.
.I. Basic Yellow 3 (41005). - Yellow.
. Basic Green 4 (42000)._ - G;(elen.

I. Basic Red 1 (45160)____ ...

1. Process for the productlon of level dyeings on polymeric
or copolymeric acrylonitrile fibers, said fibers containing at

least 85% acrylonitrile, comprising dyeing this material with-

an acid dye liquor having a pH in the range between 3.5 t0 5
which contains at least one basic dyestuff and a quaternary
ammonium compound of the formula

1'1: .

" Ry—N3—R~—CH~—CHj; X~
| AV 4
Rs o

wherein
R, is an aliphatic hydrocarbon radical of at least eight car-
bon atoms,
R, is a lower alkyl radical,
R; is a lower alkyl radical any substituent of which is
. selected from hydroxy and phenyl and
R, is'a lower alkylene bridge and
X~ represents the anion of an acid.
2. A process as described in claim 1 wherein R, is —CH,—

3. A process as described in claim 1 wherein R, is alky! of '

from eight to 14 carbon atoms.

4.A process as described in claim 3 wherein R, is methyl or
ethyl..
S. A process as descnbed in claim 4 wherein R; is selected
. from methyl, ethyl, 8-hydroxyethyl, 'y-hydroxypropyl and 8-
" i hydroxy-g-phenylethyl group.

I

6. A process as described in claim 1 wherein in the formula
l of said compound R, is alkyl of from eight to 14 carbon atoms,

5leach of R, and Ry represents methyl or ethyl and X represents
chlorine or bromine.

7. A process as described in claim 1 wherein said compound
is . N-methyl-N-dodecyl-N-g-hydroxy-S-phenylethyl-N-2,3-
60 epoxy-propyl-ammonium chloride.

8 A process as described in claxm 6, wherem sand com-
'pound is - N,N-dimethyl-N-dodecyl-N-2,3-epoxypropyl-am-
monium chloride.

9. An acid dye liquor for level dyeing on polymenc or
.copolymeric acrylonitrile - fibers containing at least 85%
-acrylonitrile, which liquor contains at least one basic dyestuff
:for coloring said fibers, and as a dye assistant a quaternary

. compound of the formula as described in claim 1.
70 - R B T U

65

75
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