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12 Claima.

 This invention relates to the dyeing, printing,
. or stencilling of artificial threads, yarns, fabrics,

No Drawins'.

films or other products made with or containing
cellulose acetate or other organic esters of cellu-
lose or made with or containing cellulose ethers.
This invention relates more particularly to the
dispersion of relatively Water insoluble coloring
matter or dyes.

- It is an object -of this invention to produce -

superior dispersions of substantially insoluble
coloring matters and organic compounds. A fur-

- ther object is to devise a process whereby cellulose

derivatives may be colored readily and efficiently.

- .. . A still further object is to produce a more satis-
- 15

factory process for imparting. substantially in-
soluble coloring materials and organic compounds

"~ to textile materials containing cellulose deriva-

- tives,
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and in particular containing cellulose

ethers or esters. A still further object is to pro-

vide an improved process for producing an -
- agueous dispersion of substantially insoluble
" dyes to be used in the dyemg of cellulose acetate |

textile materials.

These objects are attained according to the
herein described invention wherein cellulose de-
rivatives are colored by treating. with a disper-
sion of a substantially insoluble coloring mate-
rial or organic compound and a compound which
upon dissociation gives a positively charged sur-
face active ion. In a more restricted sense it per-
tains to the colering of textile materials contain-
ing a cellulose, derivative by immersion in an
aqueous dispersion of a substantially insoluble
dve and a compound which upon dissociation

gives a positively charged surface active ion, in
" parts of boiling water and added, through a sieve .
if necessary, to 2500 parts of cold water.
parts of cellulose acetate silk are entered at about.
80° C. and the temperature slowly raised to 75°
C. and the dyeing being continued until the req-
uisite shade of orange is obtained. The goods

particular a quaternary ammonium, quaternary

phosphonium, . or tertiary sulfonium compound

containing at least 10 carbon atoms. In its pre-
ferred embodiment this invention pertains to the

coloring of cellulose acetate textiles by immersing
said textiles in an aqueous dispersion of a sub-
stantially insoluble dye and a quaternary am-
monium derivative having the following general

formula:
- . R:

Ri—

p:t
/

wherein Ri1 rep'resents'_a hydrocarbon radical of

at least 6 carbon atoms, Rz, Ra and R4 represent

hydrocarbon radicals which may be externally
joined to form a heterocyclic ring, and X repre-.

sents an anion usually possessing. practically
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negligible surface active properties.
The invention may be more readily understood

- liquor to a total of 30,000 parts.

finished as desired.

-monium bromide.

orange shade is obtained

(CL 8—5)

by a consideration of the following illustrative

examples in which the quantities are stated in
parts by weight: ‘ , |

E;cample 1

One part of the combination: p-nitro-aniline—a
- xylidine having the following formula: :

CHy - .

o> :—-'Oa

¢m

is dispersed (apparently dissolved) by stirring in
- 100 parts of & 10% water solution of cetyl tri-

methyl ammonium bromide heated to the boiling
point. Boiling water is then added to make the

The dyebath is
raised to 40-50° C. and 100 parts of cellulose ace-

tate silk yarn in hank form are entered, the dye-
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ing temperature being raised to 65~75° C. during
half an hour and maintained at that tempera- -

ture for one hour. The goods dyed an orange
shade are lifted, rinsed and dried or otherwise

Example 2

One part of the combination: p-nitro-aniline—

toluidine having the following formula: =
| | | CH,

is pasted with one part of hexadecyl betaine and
one part of water. The paste is diluted with 200

100

are then rinsed and dried |
Ea:ample 3
5 parts of the combination p- mtro-—anﬂineﬂ

| aniline having the f oliowing formula:

are ground with 1 part of cetyl trimethyl am-
This mixture is pasted with 1.
part of water and then 3000 parts of water are
added. The dyeing of the cellulose acetate (100

An

parts) is carried out in the usual manner.
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“bromide.
.and the dye bath heated to 60° C. 200 parts of

2 _
E:cample £

One part of a 509% paste of the combination: 4’-
nitro-2’ -methcxy-4 (dimethylamino) 8zo ben-
zene is pasted with one part of cetyl pyridinium
3000 parts of warm water are added

cellulose acetate silk are dyed a red shade.
o - Example § :
2 parts of the combination: p-nitro-aniline—

. cresidine having the following formula:

16
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diluted with 3000 parts water.
1s raised to 60° C. 200 parts of cellulose acetate
silk in hank form are entered and dyved in the

OCH,

1s ground with 1 part of N—Stenyl betaine.
mixture is pasted with 1 part of water and then

, customary manner to cbtain a scarlet shade.’
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Example 6

One part of 1,4-diazrnnc anthraquinone is
milled with 1 part of cetyl trimethyl ammonium
bromide. This mixture is pasted with 5 parts

- of water and then 3000 parts of water are added.

300 parts of cellulose acetate are dyed a violet
shade. '

E:mmple 7

One part of 1,4,5,8-tetra amino anthraquincne
is treated in the same manner as Example 6.
300 parts of cellulose acetate are dyed 8 blue
shade | .

Exdmple 8

2 parts of amino azo toluene are mﬂled with 1
part of cetyl trimethyl ammonium bromide and
14 parts of dextrin. 'This mixture is pasted with
10 parts of water and then diluted to 6000 parts
with water. 200 parts of cellulose acetate are
dyed a bright yvellow shade.

Example 9
40 parts of dianisidine, 9 parts of dextrin and 1

' part of cetyl trimethyl ammonium bromide are

50
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milled together and then warmed to 60° C. with
450 parts of water. One part of this mixture,
diluted with 500 parts:of water is suitable for the
treatment of 200 parts of cellulose acetate to be
followed by development methods.

It is to be understood that the aforementioned

examples are illustrative merely of a few of the

many processes of carrying into practical operg.-
tion the present invention. The materials treat-

 ed, the treating agents, the dispersing agents, the
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proportions of the various agents and the condi-

tions of treatment may be varied within wide
limits without departing from the scope hereof.
In place of cellulose acetate silk other fibers
composed of cellulose derivatives may be selected.
For example, cellulose esters and ethers and cel-
lulose derivatives generally. such as cellulose pro-
bionate, cellulose butyrate, benzyl celluiose, amino
cellulose and the numerous cellulose derivatives
heretofore used in place of or in combination
with cellulose acetate are contemplated. 'These
cellulose derivatives may be in the form of arti-
ficial threads, yarns, fabrics, films, and the like.
They may be used alone, in conjunction with one

ancther, and/or in combination with natural silk,
cotton, wool and the various materials with which

cellulose acetate and related substances are com-
bined in the industrial arts

This
When the bath

- nitro-diphenylamine derivatives; -
‘bases for use in the prcductlcn of azo dyes such .

3,128,740

Organic compcunds or cclcrlng materials which
are contemplated herein are understood to in-
clude those orgarnic ccmpcunds and coloring ma-
terials which have been used or are capable of
use in the treatment of the aforementioned cellu-

‘lose derivatives or products containing such cel-

lulose derivatives. These materials are ordinarily
either dyes or dye intermediates. They are in-
soluble or Taractically insoluble in water, and are
referred tc. in the present description and claims
as substantially insoluble. In their practical ap-
plication they may be used for dyeing, printing or
stenciling of the materials comprised herein. In

general, dyes or dye intermediates for the color~
ing of cellulose acetate silk are preferred.. A few

representative classes of materials from this

‘group are: substantially insoluble azo dyes, such

as diazotized nitro amiines coupled with amines,
N - dialkylamines, N - alkyl - (hydroxy - alkyl) -
amines, N-di-(hydroxy-alkyl)-amines and the
reduction products of such combinations:
derivatives of the anthraqumcne series, such as

amino - anthraquinones, aminohydroxy -~ anthra~
1-hydroxy-

quinones, or their derivatives such as
4-para-tolylamino-anthraquinone, and the .like:
simple amino

as dianisidine, etc. It is, of course, to be under-

- stood that the aforementioned dyes and interme-
diates are illustrative merely of the compounds

whieh are to be used in the treatment of cellu-
lose derivatives as defined herein. . Other com-
pounds related thereto or widely differing there-
from but which are capable of use in this con-

hection are also contemplated.

The aforementioned dyes, intermediates and
related materials may be dispersed by mixing
them in finely divided form with the dispersing
agent or agents described herein. Mixing may he
accomplished in the dry phase or before drying.
The mixture may be heated under atmospheric
pressure or under either superatmospheric or
subatmospheric pressurg, in the presence or ab-
sence of water. Where the cclcring agents are

‘azo dyes, they may be coupled in the presence of a

dispersing agent or mixture thereof and the
resulting mixture subsequently dried. Moreover,
the dye may be dissolved in a solvent and the
resulting solution poured into an aqueous solution
of the dispersing agent or mixture thereof. This

~ aqueous solution may or may not contain protec-
- tive  colloids.

may be treated with a combination of the dispers-

The substantially insoluble dye

ing agent and an auxiliary solvent. The dis-
persed modification of the coloring material may

~ be utilized for the dyeing of cellulose derivatives

generally and cellulose acetate in particular by
simply treating such dispersed modification with
hot or ccld water, filtering or pouring into the
dye bath, which bath may be acid, neutral or
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basic
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alkaline, and conducting the dyeing in the cus-

- tomary manner.

Dispersing agents contemplated herein are
those compounds -which upon dissociation give a

- positively charged surface active ion. Com-

pounds which are particularly adapted for this

purpose are quaternary ammonium, quaternary

phosphonium, and tertiary sulfonium compounds

containing a posifively charged surface active ion.
Tinose compounds are preferable which contain at

least 10 carbon atoms. Where the aforemen-
tioned or related ccmpcunds contain a hydro-

carbon chain of at least 6 carbon atoms, and

preferably from 12 to 18 carbon atoms, they have

- been found to be quite satlsfactcry In the case
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- and the like.

| 20 salt forming group such as the carboxylic acid or

-an alkali.
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of the quaternary ammonium compounds the.w;r
may be represented by’ ‘the following general
formula: o

o /’

- Rr—N—R;

wherein Ri represeni;s a hydrocarbon radlcal of

~at least 6 carbon atoms, Rs, R3 and R« represent

hydrocarbon radicals which may be externally
joined to form a heterocyclic ring, and X repre-
sents an- anion possessing practically negligible
surface active properties. In the above formula
X is preferably chlorine or bromine; R: is prefer-
ably an aliphatic hydrocarbon radical containing
at least 6 carbon atoms and in particular a

straight chain aliphatic hydrocarbon radical con- .

taining from 12 to 18 carbon atoms; Rz, R3 and Ra

are preferably hydrocarbon radicals of open chain

or cyclic derivation, for example, Rz, R3 and R4
may represent methyl or ethyl groups or their
highet homologues, or they may be externally
joined to form a heterocyclic ring in which the
nitrogen nucleus is a hetero atom. The afore-
mentioned heterocyclic ring may represent pyri-
dine, quinoline, isoquinoline, partially or com-
pletely reduced quinoline, piperidine, morphcllne
Where Ri, Rz, R3 or R4 contains

sulfonic acid group it is contemplated that inner
salts analogous to the betaine type may be pro-
duced thereirom, for instance by treatment with
Compounds of the betaine type are
described in considerable detail in a copending

- -applicatmn Serial No. 13,664, filed by Downing

~and Johnson of even date herewith. The in-

45

- sulfonium

structions of said application when modified in
accordance with the present invention are to be
considered as a part hereof in the same manner
as if they were incorporated herein.

In place of the above described quaternary

ammonium compounds or in addition thereto
quaternary phosphonium compounds may be used.
A few of the many compounds which are con-

templated for use herein as dispersing agents will -
- now be given. These compounds are principally

guaternary ammonium compounds and tertiary
compounds. However, attention Iis
called to the fact that several of the compounds

".contain hydrogen in place of the alkyl groups of

- 8 quaternary ammonium compound.
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- Cetyl trimethyl ammonium bromide

Octadecyl trimethyl ammonium chloride
~ Distearyl dimethyl ammonium bromide
7 Cetyl pyridinium bromide

-—

stearic acid4-trimethylamine)
N-stearyl alpha betaine (from stearyl di-
. methylamine--chloracetic acid)
N-dimethyl stearyl alanine |
Octadecyl cyclohexyl dimethyl ammonlum
. bromide
Condensation product of 2 moles of stearyl
dimethyl-amine-4+1 mole of 1,3-dichloro
propanol-2
N-lauryl alphsa betaine ~
N-stearyl methyl alpha hetaine

N-stearyl choline sulfate)

- .N-lauryl beta betaine sulfate (inner salt of
-~ . N-lauryl choline sulfate)

N-stearyl beta betaine

N-stearyl beta hydroxy gamma betaine sul-
fonate

Hexadecyl betaine (from alphs halogenated |

N-stearyl beta betaine sulfate (inner salt ci‘_

- N-stearyl beta. hydrcxy gamma betaine sul-
- fate -
Cetyl trimethyl ammcnium chloride
Beta diethyl amino ethyl oleyl amide acetate
Beta diethyl amino ethyl oleyl amide hydro-
chloride !

- Trimethyl ammonium methyl ‘sulfate cf*

amino oleyl ethylene diamine |

Trimethyl eic¢osyl ammonium iodide

Octadecyl pyridinium bromide

- Trimethyl dodecyl ammonium bromide
. Trimethyl dodecyl ammonium iodide

Octadecyl beta hydroxyethyl morpholinium
bromide

Cetyl beta hydroxyethyl morpholinium brc-—
mide

Triethyl octadecyl ammonium bromide

Triethyl cetyl ammonium bromide

K3
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‘Stearamido phenyl trimethyl. ammonium |

~ methyl sulfate -
Octadecyl pyrldmium chloride
+ Octadecyl pyridinium iodide
- Octadecyl alpha, picolinium bromide
Octadecyl quinolinium bromide .
Dodecyl pyridinium bromide =
- -Heptadecylamine hydrochloride -
Hexadecylamine hydrochloride
- Dodecylamine hydrochloride
Octadecyl diethy]l amine hydrochloride
Methyl butyl hexadecyl suifonium chloride
Methyl butyl hexadec.vl sulfonium methyl
sulfate
Methyl benzyl hexadecyl sulfonium chloride

- Methyl cyclohexyl hexadecyl sulfonium chlc-
. ride

‘Benzothiazole - 2 - cetyl
methyl sulfate
4-Methy! benzothiazole-2- cetyl methyl sul-
fonium methyl sulfate
Para cetyl phenyl dimethyl sulfomum methyl
sulfate
Hexadecyl trimethyl phosphonium chloride
‘The aforementioned dispersing agents may be
used either alone or in admixture with. one
another, They may also be used in admixture
‘with prior art wetting, detergent, emulsifying and
dispersing agents or assistants therefor.
connection it may be stated that since the dis-
persing agents referred to herein are capable of
dissociating into positively charged surface active
lons it 1s in general advisable to mix therewith
only compounds which are likewise capable of
dissociating with the production of posltively.
charged surface active ions. |
As many apparently widely diﬁerent embodi-
ments of this invention may be made without
departing from the spirit and scope thereof, it is
to be understood that the invention is not limited
to. the specific embodiments thereof except as
defined in the appended claltns |
We claim: |
1. A process for coloring materials comprising'
organic substitution derivatives of cellulose which

comprises applying thereto a substantially in-
soluble coloring compound capable of coloring

methyl sulfonium

. cellulose acetate in the form of an aqueous dis-

persion obtained with the aid of 5 surface active
compound selected from the group consisting of
ammonium, sulfonium, and phosphonium com-

- pounds which contain a positively charged.ion
that contains an aliphatic hydrocarbon group
having at least six carbon atoms. |
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2. A process for coloring materials comprislng '

‘cellulose acetate which comprises applying there-
: to a substantially lnscluble coloring ccmpcund y{
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capable of coloring ce]lulose acetate in the form
of an aqueous dispersion obtained with the aid of

- a surface active compound selected from the group

10
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consisting of ammonium, sulfonium, and phos-

phonium compounds which contain & positively

charged ion that contains an aliphatic hydro-
carbon group having at least six carbon atoms.
3. A composition of matter applicable for the

dyveing of cellulose acetate comprising a substan-

tially insoluble coloring compound capable of
coloring <¢ellulose acetate and a surface active
compound selected from the group consisting of
ammonium, sulfonium, and phosphonium com-
pounds. which contain a positively charged ion
that contains an aliphatic hydrocarbon group
having at least six carbon atoms, said surface
active compound being present. in such a pro-
portion that said oomposition of matter can be

- dispersed in water.

20

4. A process for th'e dyeing of matm 1als come
prising cellulose acetate which comprises treating
said materials with an aqueous dispersion of a

- substantially insoluble dye capable of coloring
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cellulose acetate, said dispersion having been ob-
tained with the aid of a surface active compound
selected from the group consisting of ammonium,
sulfonium, and phosphonium compounds which
contain a positively charged ion that contains an

aliphatic hydrocarbon group having from twelve

to eighteen carbon atoms.

5. A composition of matter applicable for the’

dyeing of cellulose acetate comprising a substan-

tially insoluble dye capable of coloring cellulose -
acetate and a surface active compound selected .
from the group consisting of ammonium, sul-

fonium, and phosphonium compounds which con-
tain a positively charged ion that contains an ali-

~ phatic hydrocarbon group having from twelve to

45

eighteen carbon atoms, said surface active com-
pound. being present in such a proportion that

‘said composition of matter can be dispersed in
water.

6. A pr 'ocess for tha dyelng of textlle madterials
comprising cellulose acetate which comprises ap-
plying thereto an aqueous dispersion of & rela-

tively water-insoluble organic compound capable

of coloring cellulose acetate wherein the dis--

-~ persing agent is solely a quarternary ammonium

50

compound, the positive ion of which contains &
straight chain aliphatic hydrocarbon group hav-
ing from twelve to eighteen carbon atoms.

7. A dyeing preparation containing no protec-
~ tive colloid comprising a relatively water-insolu-

- with the aid of a betaine which contains as one
‘of its substituents an alkyl igroup having a

to e_ighteen carbhon atoms.

2 123,740
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ble organic compound capable of coloring cellu-- .
lose acetate and a quaternary ammonium . com-;-
pound the positive ion' of which contains a

‘straight chain alkyl group having from twelve to

eighteen carbon atoms, said quarternary am- & "
monium compound being present in such a pro-
portion that said dyeing preparation is dispersmle |
in water. )
8. A prooess of dyeing textile materials com-

prising cellulose acetate which comprises apply- 10

ing thereto a relatively water insoluble organic

compound capable of coloring cellulose acetate in
the form of an aqueous dispersion prepared by
using a tetra-alkyl ammonium halide containing
one alkyl group having from twelve to eighteen
carbon atoms in a straight chain as the dispersing
agent.

9. A dyeing preparation which is dispersible in
water comprising a relatively water-insoluble or-

ganic oompound capable of coloring cellulose

15
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“acetate and a tetra-alkyl ammonium halide in

which one of the alkyl groups contains from

“twelve to eighteen carbon atoms in a straight

chain.

10. A process of dyeing textile materlals com- 28

prising cellulose acetate which comprises apply-

ing thereto an aqueous dispersion of a substan-

~ tially water-insoluble organic compound capable
~ of coloring cellulose acetate, said dispersion hav-

ing been prepared by using as a disborsing agent
an alkyl pyridinium halide wherein the alkyl
group contains a straight chain having from
twelve to eighteen carbon atoms. .

11. A process for the coloration of textile mate-
rials comprising cellulose acetate which comprises 38
applying thereto a relatively insoluble coloring -

30

‘compound capable of ooloring cellulose acetate -

in the form of an aqueous dispersion obtained

straight chain containing from twelve to eightez®

carbon atoms.

12. A dveing preparation whioh is dispersible

' in water and useful in connection with the dye-
ing of cellulose acetate comprising a substantially 4«

water-insoluble organic compound capable of
coloring cellulose acetate and a betaine which
contains as one of its substituents an alkyl group
having a straight chain containing from twelve

50
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