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This invention relates to the art of printing
textiles and more particularly relates to an im-
proved textile printing paste containing an inert
water-insoluble pigment and to the method of
applying the same to a fabric.

Heretofore it has been the practice in the
printing of textile fabrics with insoluble color-
ing agents to print the colors from & paste con-
taining the coloring in a soluble form and there-
after developing the insoluble color on the fabric
by suitable after-treatment. As thickeners and
carriers for the coloring agents in such printing
pastes there have been used such materigls as
starches and water-soluble gums such as gum
d4ragacanth.” After application of the paste to
the fabric it has been the practice to develop or
fix the color on the fabric and then subject the
latter to a washing treatment to remove the
starch or gum carrier. The color developing op~
eration is a very delicate one and is subject to
considerable variation. Insufficient developing or
over-developing are common occurrences in such
a process, They result in rejection of the printed
goods. Furthermore, in printing of delicate fab-
rics it is impossible to wash the vrinted fabric
sufficiently to remove the starch or gum carrier,
since the fabrics themselves become weakened
through the washing treatment,

It is an object of this invention to provide g
textile printing paste which overcomes the gbove
disadvantages in textile printing, It is a fur-
ther object to provide a printing paste contain-
ing an inert water-insoluble pigment.

It is another object to provide a method of
printing textile fabrics with g printing paste con-
taining an inert water-insoluble pigmept which
eliminates the developing and washing {reat-
ments which have been necessary in using the
prior art printing pastes gnd methods.

Other objetts of the invet}tion will appear here-
inafter, ‘ :

The above chjects may be accomplished in ge-
cordance with this invention by the preparation
of printing pastes containing an inert water-
insoluble pigment dispersed in en aqueous oil-in.
water type emulsion of a solution of & water-
insoluble celiuiose ether .in 2 voiatile organic
selvent, The improved priuting paste so formed
may then be applied to a textile fabric and the
fabric drisd. Since the pigment is in its fully
developed state no after-treatment on the fabric
is necessary to develen the color and the only
treatment necessary is the drying of the fabric
to remove water and volatile solvents from the
emulsion. T have found that such an emulsion
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of a cellulose ether presents many advantages
over the starch or gum thickeners used in the
prior art printing pastes, I have found that my
invention is of particular importance with use
of white pigments such as titanium dioxide and
that by using such pigments in my emulsiong
I am able to obtain printed textile fabrics hav-
ing a purer white color than has been possible
heretofore. Furthermore, the pigment is not sub-
Jject to crocking or washing out.

The water-insoluble cellulose ethers which I
have found to be so useful in aqueous ojl-in-
water type emulsions for textile printing in ac-
cordance with this invention are for example,
ethyl cellulose, propyl cellulose, butyl cellulose,
benzyl cellulose, mixed ethyl benzyl cellulose,
mixed ethyl butyl cellulose, . ete. Ethyl cellulose
is preferred. The ethyl cellulose used will be
sufliciently etherified to be insoluble in water and
soluble in organic solvents and may have, for
example, an ethoxy content within the range of
about 41% to about 51%, and preferably from
about 44% to about 48%. The viscosity char-
acteristics of the ethyl cellulose used will depend
upon the properties desired in the ultimate com-
position. The high viscosity type is particularly
desirable, :

A plasticizer for the cellulose ether may be
included in the emulsion and as such either a
solld or a liquid plasticizer may be used, Suit-
able plasticizers, for example, are hydrogenated
methyl abietate, hydrogenated ethyl abietate,
triphenyl phosphate, tributy phosphate, methyl-
bhthalyl methyl glycollate, ethylphthalyl ethyl
glycollate, mineral oil, ete,

A synthetic resin which is .compatible with the
cellulose ether may also be included. Preferably
a resin which is resistant to alkalies and which
exerts a softening action on the cellulose ether
will be used. By softening action I mean the
lowering of the melting point of the cellulose ether
and not necessarily a Plasticizing of the cellulose
ether in the strict sense of the term. Resing
which I have found to be suitable are rosin modi-
fied alkyd resins, such as rosin modified or hy-
drogenated rosin modifled terpene-maleic anhy-
dride resins; rosin modified maleic anhydrige
résins; drying oil modified terpene-maleic an-
hydride resins; polymerized hydrocarbon resins,
such as polymerized naphthalene or hydrogenated
forms thereof; polymerized coumarone-indene
resins, or hydrogenated forms thereof ; 1009,
phenolic resins; polyhydric alcokol esters of hy-
drogenated rosin, as well as other types naving
the above defined properties,
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As emulsifying agents for preparing the cellu-
lose ether emulsions utilized in accordaznce with
the invention, I may employ, for example, the
alkali metal saits of the higher aliphatic acid
sulfates, as sodium lauryl sulfate, sodium stearyl
sulfate, etc.; sulfonated oils, as sulfonated castor
oil, sulfonated olive oil, etc.; soaps, as sodium
stearate, potassium oleate, sodium oleate, etc.;
alkali metal salts of alkyl naphthalene sulfonic
acids, as sodium butyl naphthalene sulfonate,
sodiurm isopropyl naphthalene sulfonate, ete.

In preparing the cellulose ether emulsions, the
cellulose ether together with the plasticizer and
the resin, if either or both are employed, will
preferably be dissolved in a suitable water-im-
miscible solvent or solvent mixture before emul-
sification and the solvent solution emulsified in
water by means of the emulsifying agent. Suit-
able soivents or solvent mixtures may include for
example, light aromatic hydrocarbons, as for ex-
ample, toluol, xylol, Hi-Flash naphtha, etc.;
petroleum hydrocarbons as, for example, Stod-
dard solvent, Solvesso No. 2, Solvesso No. 3, ete.;
butanol, pine oil, etc. By Stoddard solvent,
Solvesso No. 2 and Solvesso No. 3, I mean the
petroleum hydrocarbon solvents known in the
industry by those names. They may be generally
characterized as follows:

Boiling | Specific

- range | gravity
Stoddard solvent. ..ol 152-195 L767
Solvesso NO, 2. oo e 135-177 . 858
S01vessO N0, B oo eneeen 175-210 . 884

The inert, water-insolublé pigments which I
incorporate in my improved textile printing paste
described in accordance with this invention may
be either the inorganic or the organic materials
of this type which are commonly used in printing
pastes. The organic pigments are those which
consist either wholly or in part of dyestuffs which
have been rendered insoluble in water and oil.
These include those organic pigments which are
made by precipitation on a suitable base. I par-
ticularly prefer to use white pigments in the emul-
sion since I have found that particularly desir-
able results are obtainable with use of white pig-
ments such as, for example, titanium dioxide.
Textile printing pastes which will print white and
which will provide a water-insoluble white print
of a high degree of whiteness are, therefore, pos-
sible in accordance with my invention. Some of
the moere common inert, water-insoluble pigments

which I may use in addition to titanium dioxide 55

are the following: Monastral Fast Green GSF,
Monastral Fast Blue BNSF, Chrome Yellow,
Ponsol Blue BCL Double Paste, zinc oxide, etc.

Starch may be inciuded in the printing paste
produced in accordance with this invention if
desired. It is desirable to include an excess of
erpulsifying agent such as potassium oleate in
the printing paste formulation over the amount
required to emulsify the 1 cellulose composi-
tion, since the stability of the emulsion is aided
thereby.

The textile griating paste des
ance with this invention ooy
dition of the mert waier-i pigment in
suitable form to the agueous oil-in-water type
emulsion of the water-ingoluble cellulose ether.
The pigments may be mixed into a paste. with
water or with the emulsifving agenl such as pe-
tassium cleate before addition to the cellulose
cther emuision. The body snd thickness of the
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printing paste may be varied as desired by vary-
ing the ingredients of the cellulose ether emulsion
as well as by inclusion of other thickening mate-
rials such as, for example, starch. The body may
also be varied by varying the amount of dissolved
solids in the oil-in-water type emulsion as well as
by the amount of pigments employed.

The solids content of the agueous oil-in-water
type emulsion of a solution of a cellulose ether
in a volatile organic solvent utilized in the print-
ing paste will usually not be in excess of about
409, by weight and preferably will be within the
range of about 2% to about 20%. The amount
of inert, water-insoluble pigment included in the
printing paste may be adjusted to provide the
shade and quality of print desired and will de-
pend to a large extent on the particular pig-
ment employed. Generally speaking, the total
solids content of the printing paste will not ex-
ceed about 60% by weight and preferably will be
within the range of about 2% to about 45% by
weight.

The improved printing paste described in ac-
cordance with this invention may he applied to a
textile- fabric by means of printing rollers or
screens such as are used in screen priating, fol-
lowed by drying of the printed fabric in any suit-
aple manner. The temperature of drying, for
example, may be within the range of about 180°
to about 320° F. and preferably may be within
the range of about 220° to about 300° F. De-
veloping of the color on the fabric or washing
and soaping of the printed fabric are not nec-
essary since development of the color is not re-
dquired and removal of the solids deposited from
the cellulose ether emulsion is not necessary and
is not possible by washing and soaping. The dry-
ing to which the printed fabric is subjected
merely removes the water and other volatile sol- *
vents contained in the emulsion:” '

The printed fabric produced by printing a tex-
tile fabric with the printing paste described in
accordance with this invention wjll be charac-
terized as carrying in its printed 'f)ortion an in-
ert, water&nsoluble pigment bonded to the fabric
by means of the cellulose ether composition.
Such cellulose ether composition may be a wa-
ter-insoluble cellulose ether alone or mixed with
either a plasticizer or a suitable synthetic resin
or both. The printed fabric is substantially re-
sistant to crocking and is also resistant to laun-
dering. In the case of the printed fabrics ob-
tained with use of white pigments the printed
portion will have a purer white color than is ob-
tainable by the use of the prior art methods.
The printed fabrics will be further character-
ized by uniformity of shade in the printed areas
and by & depth of shade which may be varied by
the amount of color incorporated into the print-
ing paste. 'The following examples serve to il-
lustrate the preparation and application of the
improved printing pastes.

ExaMpLE 1

A solution of an ethyl cellulcse composition
was prepared containing the following ingredi-
ants:

Ethyl cellulose (high viscosity)

____________ 32
Triphenyl phosphate___________ ___________ i6
Glycers! ester of hydrogenated rosin.______ iQ
Y10 106
Hi-flaghunaphtha . ___ . ______ 20
Butanol o 16

The above solution was then emulsified with 100
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parts by weight of water containing 1.5 parts by fabric dried by passing over a series of heated

welght of potassium cleate. The oil-in-water
type emulsion cobtained was passed through a
suitable homogenizer in order to reduce the par-
ticle size of the emulsion. This emulsion was
then used to prepare g printing paste containing
the following ingredients:

Parts by weight

Ethyl cellulose emulsion_._____________ 1,00u
Potassium oleate_.._______________ " 16
R 243
Pmeoilo._________ _______ T 10
Corn starch 10% solution__.______________ 800
Titanium dioxide ( Ti-pure FF Krehs) _____ 200

The printing paste was prepared by stirring the
titanium dioxide and the potassium oleate to-
gether with 85 parts: of the water to form a
smooth paste. The pine oil was then added to-
gether with approximately 80 parts by weight of
water and stirred until a smooth mix was formed,
-This mixture was then added slowly to the starch
solution with stirring and the remaining portions
of the water added. To this paste the oil-in-
water ethyl cellulose emulsion was added and
stirring continued until a smooth paste resulted.
The printing paste so formed had a total solids
content of 21% and a pigment content of 9% by
weight. An 80 x 80 print cloth was printed with
the paste, after which the printed cloth was sub-
Jected to a drying treatment over heated rolls at
a temperature of about 240° F. The printed
fabric obtained was resistant to washing and
crocking and the printed portion exhibited a high
degree of whiteness. :

EXAMPLE 2

A solution of an ethyl cellulose composition was
prepared containing the following ingredients:

Parts by weight
© 32

Ethyl cellulose (high viscosity)
Triethylene glycol ester of hydrogenated

YOSIN e 20
Mideral oil_____________ " "TTTTTTTTTC 6
Solvesso No. 2_..__.__.___________ " 126
Butanol _._._____________________ T 16

The above solution was then emulsified with 100
parts by weight of water containing 1.5 parts by
weight. of potassium oleate, The emulsion ‘was
stabilized by passing through a homogenizer.
Printing pastes were than prepared with the pro-
portion of ingredients shown in the following
table. ’

Table 1

i i
Lo 2 ‘3
T
Titanium dioxide.........__.._.. . _.1 2 | 20 (..
Zinc oxide_..__._ [l I PO S
Water__.__._____..__ . 120 | 20 |2
Sodium hydroxide (25% solut B I 4
Above ethyl cellulose emulsion .. {307 3020
Potassium oleate (15% solutiony. . .._i_u.“!,_.,.__ 3
Corn starch (6%, solutiony. . . Sl ’ 20

i i

The printing pastes containing the above ingre-
dients were prepared by mixing together the
titanium dioxide or zine oxide with the water to
form a smooth paste and then adding the sodium
hydroxide with stirring, In the case of the third
example the potassium oleate was alsc added.

“After these ingredients were stirred to form = »

simeoth paste, the aguecus oil-in-water type ethyl
cellulose emulsion was mixed in with stirring and
in the second and third examples the corn starch
was then added. BEach of the printing pastes
were then printed on 80 x 8¢
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print ¢loth ang the 78

rolls at a temperature of about 250° ¥, The
printed fabrics obtained exhibited excellent re-

" sistance to laundering and crocking and the

printed portion showed a high degree of white-
ness.
ExamrLr 3

The ethyl cellulose emulsion of the oil-in.
water type prepared in accordance with the for.
mulations shown in Example 2 was used in the
preparation of a series of four printing pastes
rrepared according to the following formulation:

) |
; 1 2 3 4

Parts by
weight

Parts by

Parts by
weight
4

weight

Paris by
weight

Monastral Fast Green
GSF (Krebs)...._..._.
Monastral Fast Bluae
BNSF (Krebs)
Chrome Yellow.. ...

Oil-in-water typa ethyl
colluloso emulsion

(Example 9). ..., ... 30 30 30 30

Each of the above printing pastes were pre-
pared by mixing the pigment color and the po-
tassium oleate and then adding the ethyl cellu-
lose emulsion with stirring to form ‘a smooth
paste. - Each- paste was then printed on 80 x 80
print cloth and the. printed fabric dried over
heated cans at a temperature of sbout 250° F.
The printed fabrics which were obtained were
substantially resistant to washing and showed
substantially no loss in color strength after being
washed, for example, in a solution of 0.5% of soap
and 0.2% of soda ash at 160° F. for one hour.
The prints were also substantially resistant to
crocking,

It will be understood that the details and ex-
amples given hereinbefore are illustrative only
and that the invention as broadly describeq and
claimed is no way limited thereby.

What I claim and desire to protect by Letters
Patent is: )

1. A textile printing paste comprising an inert
water-insoluble pigmient dispersed in an aqueous
oil-in-water type emulsion of solids content from
about 2% to about 20% by weight, the said emul-
sion comprising a solution of ethyl cellulose ina
volatile water-intmiscible organic solvent, the
amount of pigment being sufficient to give the
desired color and the total solids content of the
said textile printing Paste being not in excess of
ahout 45% by weight. *

2. A textile printing paste comprising an inert
water-insoluble pigment dispersed in an aggueous
oil-in-water type emuision of solidg conient from
about 2% to about 209 by weight, the said emul.
slon comprising a selution of ethyl cellulose and a
plasticizer therefor in a volatile water-imriscible
organic solvent, the amount of rigment being
sufficient to give the desired color and the total
solids content of the said textile printing paste
being not in excess of about 45%, by weighs.

3. A textile printing paste cOmMprising an inert
water-insclubie pigment dispersed in an eqiieols
oil-in-water type emulsion of solids copxtent from
about 2% to about 209 by weight, the said emul-
sion comprising s solution of ethyl cellulose and
& suitable synthetic resin cempatible therewith
in a volatile water-immiscible organic solvent, the
amount of pigment being suficient to give the
desired color and the total solids content of the
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sald textile printing paste being not in excess
of about 45% by weight.

4. A textile printing paste comprising an inert
water-insoluble white pigment dispersed in an
aqueous oll-in-water type emulsion of solids con-
tent from about 2% to about 20% by weight, the
said emulsion comprising a solution of ethyl cel-
lulose in a volatile water-immiscible organie sol-
vent, the amount of pigment being sufficient to
give the desired color and the total solids content
of the said textile printing paste being not in
excess of about 45% by weight.

5. A textile printing paste comprising a tita-
nium dioxide pigment dispersed in an agueous
oil-in-water type emulsion of solids content from
about 2% to about 20% by welght, the said emul-
sion comprising a solution of ethyl cellulose in
a volatile water-immiscible organic solvent, the
amount of pigment being sufficient to give the
desired color and the total solids content of the
said textile printing paste being not In excess

16 of about 45% by weight.

MAIL.COLM C. MOORE.




