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This invention relates to improved pigmented oil-in-
water emulsion textile decorating compositicns yielding
improved resistance to abrasive laundering and to light,
and to heat. The invention may be used to produce
decorated pigment printed or pigment pad-dyed textiles
having improved resistance to wet abrasion which is par-
ticularly characterized by the type encountered in severe
hand laundering as on a washboard or as with other
appliances which cause severe abrasion during washing
or laundering operations.

Conventional pigmented oil-in-water textile printing
emuisions yield color prints which, when properly ulti-
mately used with conventional textile printing plant equip-
ment, semetimes withstand repeated laundering in' wash-
ing machines involving generally agitation, but do not
withstand more severe types of laundering, such .as using
a washboard and/or scrubbing with stiffi-bristied brushes
or rubbing vigorously between the hands in the presence of
detergents in the wash liquor. Previously improved pig-
mented oildn-water emulsions which were developed
to overcome the prior deficiericy with respect to vigorous
abrasion have been found to be deficient with respect to
resistance to light and/or heat. The normal cycle of life
of a washable garment involves wearing, followed by
vigorous washing, followed by drying on a clothesline in
the sunlight. . Therefore, resistance fo successive launder=
ings interspersed with exposures to light, is a property to
be greatly desired in the printed fabric.

The present invention exhibits improved characteristics
over prior types of pigmented oil-in-water textile printing
emulsions in that both resistance to light and resistance
to strong or violent abrasion are developed and retained
in textiles printed with the product of this invention with
particular reference to the binder. -

It has been found that under extreme or severe light
conditions, textiles printed with" the prior compositions
exhibited a failure in light resistance within 20 to 30
hours, or less, in many instances. In other words, after
20 to 30 hours, or less, the pigment binder had, due to
its lack of resistance to light, deteriorated even though
the pigments themselves exhibited well over 100 hours
light resistance. ’

The textile color compositions of the present invention
maintain the dispersion of the pigments in combination
with surface active agents and protective colloids, main-
tain the viscosity of the print pastes at a workable level
for printing textiles, and provide a bond for the pigment
particles to the textile sabstrate, while imparting desirablé
properties to the printed textile as to light-resistance and
resistance to wet abrasion., )

The compositions of the present invention utilize a
pigment, a binder, and a carrier emulsion. . ’

When printing textiles and other fibrous materials, the
printing compositions should meet certain requirements
with regard to performance, including the following: All
ihree components of the print paste (ie pigment dis-
persion, binder and carrier emulsion) should be readily
miscible by manual mixing devices or by high speed
mechanical mixers without breaking the emulsion. The
print paste should have a sufficiently high viscosity to be
suitable for application by roller printing or screen print-
ing. The print paste viscosity and the stability of the
emulsion as well as the stability of the dispersion of the
binder copolyinér and of the pigments should be main-
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tained under the conditions of high mechanical shear
and violent agitation encountered during roller printing,
The print pastes furthermore must be stable when exposed
in a thin film to shear and partial loss of solvents and
water such as occurs on screen printing. The pastes must
uniformly and completely fill the cavities of the engraved
rollers and readily pass through the interstices of printing
screens, 'The print pastes also have to be readily and
completely released from the engravings. The pastes have
to form sharp, clear outlines without following the capil-
lary forces of the fibrous substrate. The print paste has
to lubricate the print roller and be cleaned off completely
by the doctor blade without showing signs of “tarnish”
which then would cause “facing” on the fabric. The
print paste must not form gummy deposit behind the
doctor biade which would cause interruptions in printing
because of “snaps” or “streaks.”

The print deposited on the substrate such as a textile
fabric should dry rapidly under customary drying con-
ditions; and the .dried prints when folded into boxes or
rolled up should not “mark off” on the unprinted or other
parts of the fabric. The print is usually set, i.e. insolu-
bilized, when heat treated at or below 300° F., e.g. for
3 to 1¢ minutes. The properly heat-set prints must be
fast to laundering, scrubbing, dry cleaning as well as to
cyclic aging; i.e. pass several cycles of alternate exposure
to natural or artificial sunlight and abrasive laundering.
The fastness to alternate light exposure followed by abra-
sive washing (AATCC-3A Test) is an extremely severe
requirement especially if it is carried beyord 100 standard
fading hours, in the Fade-Ometer testing machine. This
requirement which was not met by prior art conpositions,
is met by the compositions of this inveation.

Certain prior art binder compositions, ‘both standing
alone and in pigmented emulsions, exhibited degradation
as by yellowing, embrittling, loss of adhesion by deposited
film to the substirate, loss of adhesion between the pig-
ment and the binder film, crocking and lowered resist-
ance to washing and scrubbing. Certain elastomers used
in prior binder compositions showed considerable resist-
ance to sunlight when exposed in unpigmented clear films,
Some of the same elastomers, in identical pigmented
binder compositions, surprisingly exhibited relatively rapid
degradation as to light-fastness in the presence of the
pigments. The present invention overcomes these prior
difficulties and exhibit a high degree of light-fastness
upon exposure to sunlight for many months or to Fade-
Ometer tests in excess of 120 hours.

The binder components of the present invention, pref-
erably comprise a particular combination in aqueous dis~
persion or emulsion of a selected: type of aminoaldehyde
resin and of an acrylic interpolymer, both as hereinafter
described. The interpolymer is preferably in latex form
made from a monomer mixiure comprising preferably
from 30 to 80 parts of acrylonitrile, from 2 t¢ 15 parts
of an alpha-olefinic monocarboxylic acid selecied from
the group consisting of acrylic acid, methacrylic acid,
sthacrylic acid, pheny! acrylic acid and crotonic acid, and
from 15 to 65 parts of an ester of an alpha-olefinic mono-
carboxylic acid of the above group with a saturated alis
phatic monchydric alcohol of 1 to 8 carbon atoms, for
a total of 100 parts by weight, Preferred monomers are
acrylonitrile, methacrylic acid, and butyl acrylate. - While
the foregoing range is suitable for the present invention,
the preferred range is 30 to 50 parts of acrylonitrile, The
interpolymers useful in the present invention are described
in British Patent No. 761,928 and a preferred acrylic
interpolymer latex is that described in Example 4 of that
patent,

The binder composition also contains a suitable
amino-aldehyde resin which in combination with ‘the
acrylic interpolymer is capable of forming -4 water-in~-



soluble film which is also insoluble in those solvents
customarily used in dry-cleaning textile fabrics, thereby
to achieve dry-cleaning resistance together with increased
scrubbing. resistance in the finished film. The preferred
resins of this type are solvent-soluble butylated conden-
sation products of urea and formaldehyde or of melamine
and formaldehyde. These resins are dissolved in organic
solvent and are emulsified in water with the aid of an
emulsifier and of protective colloids. The organic sol-
vent-soluble resins are dissolved in water-immiscible sol-
vents and emulsified in water with the addition of sur-
face active agents and protective colloids before incor-
porating them into the composition containing the acrylic
interpolymer latex referred to herein. Solvent-soluble
resins of this type are preferable over the corresponding
water-soluble amino-aldehyde resins because the latter
render the printing compositions relatively unstable and
adversely affect the viscosity of the printing compositions,
thus making many normal pigments unduly susceptible
to flocculation and causing loss of tinctorial stremgth.
Furthermore, the solveni-soluble, substantially water-in-
soluble, resins maintain the requisite shear-stability, tub-
stability and resistance to freeze-thaw cycles. Aminoalde-
hyde resins useful in this invention are:

Manufacturer Trade Name Solids Solvent

Uformite F210
(butylated urea-
formaldehyde

50 | Xylol-Butanol,

resin).

Uformite F226 (co-
rylated and
utylated urea-

formaldehyde
resin).

Uformite F240N
(butylated urea-
formaldehyde
resin).

Beckamine 3520
(butylated urea-
formaldehyde
resin).

Beetle 230-8 (bu-
tylated urea-for-
maldehyde resin).

Melmace 245-8
(butyl modified
melamine-formal-
dehyde resin).

Resimene 877 (bu-
tylated melamine-
formaldehyde
resin).

Resimene 878 (bu-
tylated malamine
formaldehyde
resin).

Resimene 883 (bu- 6
tylated melamine

&0 | Capryl-Alechol-
Butenol.

Rohm & Hass Co....

60 | High Flash

Butanol.

Reichhold Chemi-
cals Ine,

50

50

American Cyana-
mid Co.

Butanol-Mineral
Spirits.

50

50 | Butanol-Butyl

Monsanto Chemi- Cellosolve.
cal Co.

o

Buty! Cellosolve-
Mineral 8pirits,
formaldehyde

resin).

Plaskon 3382 (bu- 55
tylated melamine
resin).

=

Allied Chemical &

Xylol-Butanol.
Dye Corporation.

The organic solvents or liquids which are used in ac-
cordance with this invention are substantially water-im-
miscible whether they serve as a solvent for the organic-
solvent-soluble resin or whether they be used in the carrier
emulsion. These organic liquids are volatile and sub-
stantially water-insoluble: e.g., they are less than 3%
soluble in water by weight. The organic liquid im-
parts to the carrier emulsion and to the printing paste
desirable structural characteristics which enhance the
color value and hand of the final print. Improvement
in hand is believed to be achieved by the evaporation of
the solvent which interrupts the continuity of the film.
They are preferably petroleum hydrocarbons, such as
petroleum naphthas, mineral spirits or others. Other
such liquids, such as aromatic hydrocarbons, like toluol,
xylol, high flash naphtha, octyl acetate or terpene hydro-
carbons such as turpentine, may also be used. Such
liquids with Kauri-Butanol values of between 30 and
9814, have been found entirely satisfactory.

Thie print- 4

8,002,089

10

15

20

25

30

85

40

45

50

b5

60

65

70

4

ing properties, and the color value of the print pastes are
affected to some degree by the rate of evaporation of the
solvents used. Low boiling solvents, having low flash
point, may be used but they present a fire hazard. Me-
dium boiling solvents having a flash point of over 70° F.
are preferred in continuous printing operation. High
boiling solvents such as kerosene or pine oil may be used;
however, due to their slow rate of evaporation they re-
quire special handling,

When kerosene is used in print paste compositions of
this invention, it may remain in the print even after dry-
ing and heat setting, and may somewhat retard. the set-
ting of some resins. The residual odor of kerosene is
also sometimes objectionable but may be removed by
prolonged heating with good ventilation or by washing.

Aliphatic hydrocarbons in the following ranges are
useful:

Spec. grav. at 60° Feo oo 0.6900 to 0.8100
Flash point (tag closed cup).-..° F.. below 0 to 125
Initial boiling point.a—wecaaaee °F_. 150 to 350
End point °F__ 150 t0 462
K-B value (ASTM D 1133—50 T) - 30t0 50

Aromatic hydrocarbons in the following ranges are
useful:

Spec. grav. at 60° Fooocceen 0.8650 to 0.9250
Flash point (tag closed cup) ...’ F-- 40 to 160
Initial boiling point. - ccmummee °F_. 176 to 370
End point °F.. 176 to 550
K-B value (ASTM D 1133—50 T) cuen 8010 110

Solvent fractions having at least 80° F. flash point are
preferred.

The preferred protective colloids as used in this in-
vention are methyl-cellulose, ranging from low to high
viscosity grades (15 cps. to 7000 cps.) and casein and
combinations thereof. Other protective colloids which
may be used are: egg albumin, blood albumin, gelatin,
bone glue, zein, gluten, alkali metal or ammonium salts
of polyacrylic acids, carboxymethyl cellulose, pre-gelatin-
ized starch, carboxymethyl starch, hydroxyethyl cellulose,
alkali-metal and ammonium salts of alginic acids, water-
soluble salts of maleic adduct of styrene, gum tragacanth,
carragheen moss, dextrin, starch, locust bean gum, hy-
droxypropyl starch, guar gum, polyvinyl pyrrolidone and
polyvinyl alcohol.

The surface active agents, ie., emulsifiers, wetting
agents and dispersing agents used in- practicing this in-
vention serve to disperse the pigments as well as the poly-
acrylic latices and the thermo-setting resins. They also
serve to emulsify and to maintain the emulsion of the
water-immiscible solvents.

The following surface active agents are representative
members of the group which were found suitable for use
in the preparations within the scope of this invention:

The ammonium, morpholine, ethanolamine (mono-,
di-, or tri-), or alkali metal salts of the following fatty
acids: oleic acid, stearic acid, lauric acid, undecylenic
acid and palmitic acid; in general, fatty acids with a
straight or branched carbon chain length of 10 to 22 car-
bon atoms;

Hydroxy fatty acids with one or more hydroxyl groups
in the chain, such as alpha hydroxy stearic acid, dihy-
drozxy stearic acid and the fatty acids derived from castor
oil;

Unsaturated fatty acids with one double bond such as
oleic; with multiple double bonds such as the fatty acids
derived from linseed oil, soya bean oil and fish oil;

Ammonium or alkali metal salts of mono esters formed
from sulfuric acid and fatty alcobols having a carbon
chain length of 8 to 22 carbon atoms such as prepared by
the reduction of the carboxyl groups of the fatty acids
named above; the preferred of these are lauryl-, cetyl-,
stearyl-, and oleyl-sulfuric acids;

- Ammonium or alkali. metal salts of benzene, or a
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naphthalene-sulphonic acid with one or more aliphatic
chains on the aromatic ring and their condensation prod-
ucts; of these compounds, the preferred ones are alkyl-
benzene sulphonic acids and alkyl-naphthalene-sulphonic
acids or their formaldehyde condensation products;

Non-ionic agents; polyoxyethylene derivatives of fatty
acids, of fatty alcohols, and of substituted phenols; ex-
amples. of these products are ethylene oxide condensates
of nonylphenol, which are variously known by the trade
names of Igepals; '

Non-ionic or anionic surface active agents are pre-
ferred, but it is to be understood that in a cationic emul-
sion system, a. cationic surface active agent may be em-
ployed under appropriate operating conditions.

"' The carrier emulsions used in the printing compositions
of this invention are designed to maintain printing vis-
cosity, while at the same time maintaining the dispersion
of the pigments and of the resin binder. These carrier
emulsions in the printing of textiles also supply additional
binder composition in some instances to replace or aug-
ment the binder lost to the substrates through absorption.
The carrier emulsion also has an effect in controlling the
hand of the print by breaking up the continuity of de-
posited film. .

Pigments suitable for use in printing with compositions
of this invention are discrete particles of solid colored
materials which are substantially insoluble in water, mild
alkalis, hydrocarbon solvents, as well as in the solvents
used customarily in dry cleaning textiles. Some of these
pigments are inorganic materials, but the majority are
organic compounds, mostly. insolubilized dyestuffs, metal
complexes and the like. The preferred pigments have
high tinting power. Some of the useful pigments for this
invention are: (carbon black being herein defined as an
organic pigment)

Pigment Green B.

Benzidine Orange.

Molybdate Orange. :

Red ITR/AS-ITR coupling.

Rhodamine Toner Y.

Red PNOA/AS-BS coupling
(naphthol).

Chrome yelloW oo
Phthalocyanine blue._____

Chlorinated phthalocyanine

11 L Red PNCT/AS-D coupling
) (naphthol).

Indanthrene blue CE....... Scarlet G Salt/ASD coupling
(naphthol).

Dianisidine blue. o Scarlet PNOT/AS coupling
(naphthol).

Ultramarine blue.._._.___, Indanthrene Red Violet RRN.

Metallized azo brown.._.... Indomaroon (Harmon).
Indanthrene Brown RRD... Indanthrene Brilliant Violet
RR.

Phihalocyanine green...__.
Aniline black pigment..__.

Benzidine Yellow.
Lithosol Fast Yellow 3GD.

The pigments are usnally employed in aqueous disper-
sion. The dispersions are prepared, preferably, by treat-
ing the dry pigment or the pigment presscake with suitable
surface active agents and protective colloids, to obtain
the desired dispersion and paste characteristics. Coarse
pigments are usually ground in suitable mills, such as
pebble mills or roller mills, in the presence of surface
active agents and protective colloids to obtain the desired
particle size and dispersion. The pignient dispersions re-
quire substantial amounts of surface active agents and
protective colloids to be present for proper use in the
sompositions of this invention without flocculation of the
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6
pigments or premature coagulation of the dispersed
solids.
Parts are by weight unless otherwise stated:

EXAMPLE 1.—ACRYLIC CO-POLYMER LATEX A

Parts by weight
Polymerizable monomers:

Acrylonitrile _. 30.0

Methacrylic acid __.. - 5.0

Butyl acrylate -— 65.0
Sodium lauryl sulfate: dispersing agent e 0.5
Water - : —— 200.0
Polymerization initiators:

Sodium bisulfite 0.1

Potassium persulfate ... _______________ 0.3

The polymerization reaction is carried out as described
in British Patent 761,928 under an atmosphere of an
inert gas such as nitrogen in a suitable polymerization
vessel equipped with stirrer, reflux column, thermometer
and an inert gas inlet. Before the polymerizable mono-
mers (in this case the acrylonitrile, the methacrylic acid
and the butyl acrylate) are added to the water it is de-
oxygenated by refluxing for about 15 minutes under an
atmosphere of nitrogen and then cooled to about 150° F.,
The emulsifying agent, sodium lauryl sulfate, is added to
the deoxygenated water along with the sodium bisulfite
after which the mixture of polymerizable monomers is
added, while mixing to form an emulsion, followed by
the addition of an aqueous solution of potassium persul-
fate. The aqueous polymerization charge is maintained
at about 140° F. for about 2 hours or until the polymer-
ization reaction is complete. After the polymerization
reaction has run to completion, the heated aquecus co-
polymer dispersion is freed of residual monomers by
blowing with air.

The polymerization may be carried out at room tem-
perature or as high as the refluxing temperature of the
polymerization charge.

The methacrylic acid may be replaced by other alpha-
olefinic monocarboxylic acids, such as, acrylic, ethacrylic,
phenylacrylic and crotonic acids.

In place of the butyl acrylate, other alkyl esters of
monocarboxyiic acids, such as methyl-, ethyl-, octyl acry-
lates as well as other esters of the above mentioned alpha
olefinic monocarboxylic acids with saturated aliphatic
monchydric alcohols of 1 to 8 carbon atoms may be used.

The tripolymers found useful in this invention are pref-
erably derived from mixtures of monomeric components

varying within the following quantitative ranges:

Parts by weight
Acrylonitrile oo 30-80
Alpha-olefinic mono-carboxylic acid me— oo ___ 2-15

Alkyl ester of alpha olefinic mono-carboxylic acid. 15-65

The acrylic co-polymers used in this invention are pre-
pared by emulsion polymerization in an aqueous medium
and the binder and extender compositions are preferably
prepared therefrom while the. co-polymer is still in latex
form. ;

A suitable binder composition for preparing the printing
pastes is as follows:

EXAMPLE 2.—BINDER EMULSION
Parts by weight

Casein solution (18% casein in water) oo 8.0
Ammoniunm lauryl sulfate (30% solution in water). 1.0
Butylated melamine formaldehydre resin (BMF)

(60% solution in butanol-xylol) . _______ 6.5
Mineral spirits_ e 6.5
Acrylic co-polymer latex A—Example 1o ______ 77.0
Ammonia. oo 1.0

100.0



8,002,939

7

. Directions

Dissolve casein, preferably lactic acid precipitated
casein, in hot water and 1% ammonia. Add the ammoni-
um lauryl sulfate solution, cool to room temperature. In
a separate container, dilute the BMEF resin solution with
equal ‘weight of mineral spirits and then add to the above
casein solution with constant mixing. Continue mixing
until a uniform. emulsion is obtained. Adjust with am-
monia the pH of the acrylic co-polymer latex A of Exam-
ple 1 to.pH between 7.5 and. 10 and add it to the BMF
resin emulsion while mixing. . Mix until a uniform prod-
uct is.obtained. . ‘The BMF used. here was Uformite
MM-47 of Rohm & Haas Co. :

EXAMPLE 3
Similar to ‘Examplie 2 but the butylated melamine-
formaldehyde resin (BMF) used therein is replaced by

the same quantity of butylated urea-formadlehyde resin
(BUF) solution.

"EXAMPLE 4.—BINDER EMULSION

Similar to Example 2 but the butylated melamine-
formaldehyde resin solution contained dissolved therein
2% of soya lecithin to make it more readily emulsifiable
in the casein solution.

EXAMPLE 5.—BINDER EMULSION

Similar to Example 2 with one-third of the solids of
acrylic co-polymer latex A substituted by an equal amount
of acrylonitrile-butadiene elastomer solids (Goodrich
Hycar 1571).

EXAMPLE 6.-—BINDER EMULSION
Parts by weight

Casein solution (18% casein in water) ———_--.. 10.0
Ammonium lauryl sulfate (30% solution in water). 2.0
Butylated melamine formaldehyde resin (BMF)

(60% solution in butanol-xylol) . .cc e 12.0
Octyl 2Cetate e o o e 2.0
LeC D e e e 0.2
Acrylic co-polymer latex A—Example 1oeocu-- 72.8
AMMONIA et e e e 1.0

: 100.0
EXAMPLE 7—BINDER EMULSION

Similar to Example 6 with the casein replaced by a
10% aqueous solution of an albumin.

EXAMPLE 8.—BINDER EMULSION

Similar to Example 6 with the casein replaced by the
same quantity of soya protein solution of the same concen-
tration.

- - BEXAMPLE 9.~-BINDER EMULSION

" Similar to Exampleé 6 with the casein solution replaced
by a 5% aqueous solution of a low viscosity methylcellu-
jose (15 c.p.s. grade). :

EXAMFPLE 10.—PADDING BINDER
Parts by weight

Casein solution (18% casein in water) - —co———wu 8.00
Ammonium lavryl sulfate (30% solution in
721153 o J S S 1.00
Polyoxyethylene condensation product (Igepal
CO0-880 polyoxyethylated nonylphenol, pale
yellow wax, specific gravity 1.17, M.P. 104°
) e 2.00
Acrylic co-polymer latex A—Example 1o 88.00
AMMORIS o et e 1.00
~100.00

Examples 11 and 12 illustrate, for comparative pur-
poses, -compositions analogous-to the present invention;
but ‘with conventional synthetic latices instead of the
acrylic latex.
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EXAMPLE 11.—CONTROL BINDER COMPOSITION

Analogue of Example 2 with an acrylonitrile-butadiene
copolymer latex (Hycar 1571—B. F. Goodrich) substi-
tuted for the acrylic latex of Example 1.

EXAMPLE 12.—CONTROL BINDER COMPOSITION

" Analogue of Example 11 but the latex used was Chemi-
gum 245 AHS of Goodyear Chem. Co., another buta-
diene-acrylonitrile copolymer latex (butadiene to acrylo-
nitrile ratio 67 to 33) instead of that of Example 1. -

The following carrier emulsions serve as examples.
Others may be formulated along similar lines:

EXAMPLE 13.-~CARRIER EMULSION

Parts by weight
29.7
Methyl cellulose (high viscosity grade—4000 cps.)- = .3

AmMmMONIA. e e e e .3
Ammonium lauryl sulfate (30% H,O solution) .. 2.0
Binder composition (EX. 2) o ccmmmmeeen 12.0
Mineral SpIFitS— oo m e 557

100.0

Preparation.—The methyl cellulose is first dispersed in
the water by mixing with a suitable high speed mixer.
The ammonia and ammonium lauryl sulfate is added,
followed by the binder. The mineral spirits is added un-
der constant mixing. The mixing is continued until a uni-
form and homogeneous emulsion is obtained.

- EXAMPLE 14.—CARRIER EMULSION
Analogue of Example 13 with the methyl collulose re-
placed by the same quantity of sodium alginate.

EXAMPLE 15.—CARRIER EMULSION

Analogue of Example 13 with the methyl collulose re-
placed by a high viscosity grade of pelyvinyl alcohol.
EXAMPLE 16.—CARRIER EMULSION
Analogue of Example 13 containing 3% of a pre-

gelatinized corn starch in combination with the methyl-
cellulose.

EXAMPLE 17.—CARRIER EMULSION

Analogue of Example 13 with the mineral spirits re-
duced to 45% of the composition.

EXAMPLE 18.—CARRIER EMULSION

Analogue of Example 13 with the ammonium lauryl
sulfate replaced by sodium lauryl sulfate.

EXAMPLE 19.—~CARRIER EMULSION

Analogue of Example 16 with the mineral spirits re-
duced to 30% of the total composition of the carrier emul-
sicn.

EXAMPLE 20.—CARRIER EMULSION

Analogue of Example 13 with the binder composition
of Example 2 increased to 25% of the composition with
the corresponding lowering of the mineral spirits used.

EXAMPLE 21.—CARRIER EMULSION
Parts by weight

Water e e 30.00
Methylcellulose (4000 cps. ViSCOSHY) mmm oo oan .30
AMMONIA e e 30
Binder of Ex. 2 10.00
Butylated melamine formaldehyde resin....___ 2.00
Soya lecithife cu o o .04
Mineral SpPIritSa am e oo 56.36

100.00

Thevv'wate‘r, methyl cellulose and ammonia are mixed,

75 then the binder composition is added and mixed, -The
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$0ya lecithin'is fitst dissolved in the BMF which then is
emulsified in the aqueous binder dispersion, followed by
the mineral spirits. (The BMF used here was Uformite
MM-47 of Rohm & Haas Co.)

EXAMPLE 22.—~CONTROL CARRIER EMULSION

Analogue of Example 13 with the binder composition
of Example 2 replaced by binder composition of Ex. 11.

EXAMPLE 23.—CONTROL CARRIER EMULSION

Analogue of Example 22 with binder composition of
Ex, 12,

EXAMPLE 24,—ELASTOMER-FREE CARRIER

EMULSION -

: ‘ ~. Parts by weight
Water e 47.3
Methyl cellulose (4000 cps. ViSCOSItY) me ot e 4
AMMONMA | e .3
Ammonium lauryl sulfate (30% HyO solution) ... 2.0
Mineral SPiritS_ <o 50.0

1000

The ‘methyl cellulose, amimonia, and ammonium lauryl
sulfate are dissolved in the water, then the mineral spirits
is emulsified with suitable mixing. .

Suitable pigment dispersions for formulation with the
carrier emulsions of this invention to produce satisfac:
tory print pastes follow: : s

EXAMPLE 25.—~PIGMENT DISPERSION

Parts by weight

Phthalocyanine blue (press cake 25% dry con-

1251 U S 60.00
 Naphthalene sulfonic acid formaldehyde conden-

sate sodium salt_ . _________ . ____ . .50
Sodium lauryl sulfate_ 3.00
Casein : _ ‘2.00
Methyl cellulose (15 cps. viscosity grade)...... 220
Water e 32.30
100.00

In this example the sodium lauryl sulfate could be ad-
vantageously increased up to double of the quantity used
above in relationship to the dry pigment content. The
phthalocyanine blue presscake nsed was Monastral Blue
BCF of E. L. du Pont de Nemours Co, ‘The naphthalene
sulfonic acid formaldehyde condensate sodium salt was
Tamo! N of Rohm & Haas Co. The sodinm lauryl sul-
fate was Duponol ME of Du Pont Co. The casein was
PM2( grade obtained from Borden Co.  The methyl
cellulose was Methocel 15 cps. from Dow Chemical Co.
The naphthalene sulfonic acid condensate is added to the
pigment presscake in 25% aqueous solution., The sodium
lauryl sulfate was added dry.. The presscake was then
mixed slowly until its structure broke down to a water
slurry.. The casein was added as a 20%. aqueous dis-
persion. The slurty was then mixed with a high speed
turbine mixer, and passed through a colloid mill with a
four-inch diameter rotor operated with an approximate
setting of 0.010 inch ‘between rotor -and stator- and at
about 17,500 r.p.m.

The methyl cellulose was then added as a 10% aqueous
dispersion and finally the remainder of the water was
added. : .

All additions were made while' mixing with the high
speed turbine mixer. The mixing was continued until
a’homogeneous product resulted. .

This example illustrates one of the satisfactory meth-
ods of dispersing pigments used in this invention. The
same process may be used in dispersing a variety of other
pigments in practicing this.invention, .
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~ A finished print pasté with excellent perfofmance and
fastness properties was made up as follows:

EXAMPLE 26.—PRINTING COMPOSITION
. Parts by weight

Color dispersion of Bx, 25_ o _____ 10.0
Binder of Ex, 2 o _.._ - -~ 100
Carrier emulsion of BX, 13- 80.0
1100.0
EXAMPLE 27.—PRINT PASTE

Color dispersion—Ex, 25 _.__ . _____ 100
Binder—Ex. 2 ——— 10.0
Carrier emulsion—Ex. 21 e 80.0
1100.0
EXAMPLE 28.-—PRINT PASTE .CONTROL .
Color dispersion—Ezx, 2 e 10,0
Binder—Ex., 11____ ——— 10.0
Carrier emulsion—Bx, 22 ___________ 80.0
100.0

EXAMPLE 29.—PRINT PASTE CONTROL
Color dispersion—Ex. 25 _____________ 10.0
Binder—Ex. 12 10.0
Carrier emulsion—EX, 23 oo __ 80.0
i100.0

The color dispersions, binders and carrier emulsions of
Examples 26 through 29 were mixed thoroughly by a
turbine mixer and the resulting print pastes were printed
on a well prepared (scoured and bleached) cotton print
cloth (thread count 80 x 80). The prints were made
with a conventional print machine using engraved rolls,

The prints were dried over heated copper cylinders
(dry cans) and then heat set at 300° F. for 8 minutes.

Description of tests and equipment used

In evaluation of the print pastes herein described,
equipment and methods were used which are described
in the “1956 Technical Manual and Year Book of the.
American Association of Textile Chemists and Colorists
(A.AT.CC), Volume XXXIL” Tn many tests for
abrasive washfastness, the A.A.T.C.C. Standard Test
Method 3A (Accelerated Washfastness Tests) was used,
described on pages 82 and 83 of the sajd technical manual
and year book. This test is carried out with the Launder-
Ometer which is illustrated on page 83 of the said tech-
nical manual and year book,

In judging the resistance to alternate light exposure
and washing, the tentative test method “Colorfasiness to
Alternate Light Exposure and Washing,” described on
page 85 of the said Technical Manual and Year Book
was used for exposure to light. The Fade-Ometer was
used which is illustrated on page 87 of the said Technical
Manual and Year Book.

In addition, a scrubbing test was used before and after
exposure to light with the “Gardner Washability and
Abrasion Testing Machine,” Model 105 {which machine
is manufactured by the Inmstitute of Paint and Varnish
Research—Henry A. Gardner Laboratory, of Bethesda
14, Maryland) using a nylon brush being weighted to
one pound,

- The expressions and the nomenclature used conform
in general with that adopted by the AAT.C.C. Ac-
cordingly, where “satisfactory fastness to washing” is in-
dicated, the printed swaiches, after drying and curing,
passed the accelerated washfastness test number 3A. By
“resistance to crock” it is meant that the dried and heat
set prints have passed the A.A.T.C.C. Standard Test
Method 8-52, for color fastness to rubbing. The tests
were carried out with a standard A.A.T.C.C. crockmeter,
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Some of the tests described herein have been made
by continuously exposing the prints to the Fade-Ometer
for the number of hours given and abrasively launder-
ing, following such exposure.
“The test ratings used were as follows:

_ CROCK TESTS
Rating: . :
1-3 e Considerable transference of color.
4o Medium transference of color.
= R, Slight transference of color.
() SO — Complete absence of transference
) of_color. ) :
LIGHT FASTNESS—FADE-OMETER TESTS
Y. —— Yellowing.
F Fading.
10 No change or loss of color.

ALTERNATE LIGHT AND WASH FASTNESS (CY-
CLIC AGING) :

Fade-Ometer light test followed by abrasive wash test

Rating:
1B e Considerable loss of color.
T R, Medium loss of color.
2 T, Slight loss of color.
10 e No loss of color.

This last (alternate L and w.) test serves to determine
the light fastness of the pigment and the resistance to
degradation of the binder due to exposure to light. The
ratings are based on the difference of the loss of color
of the unexposed print vs. the print exposed in the Fade-
Ometer for 48, 72 and 120 hours.

TEST RESULTS

5020 1 14 ) NSRS R 26 27 28 29

DIy CrOCK . e oo e 8 8 8 8
Wet crock.. - - 8 9 6 8
Dry clean. 8 8 8 8
L) D 8 ] 8 8
Fade-Ometer 48 hrs........- 10 10 vy v
Alternate 1, and w. 48 hrs._. 9 9 4 4
Alternate 1. and w. 120 hrs.. 8 8 1 1

The above results show that while the conventional
control binders gave results comparable to the binders
of this invention with regard to dry crock and resistance
to dry cleaning and washing, the control binders showed
more pronounced wet crock and yellowing already after
48 hours exposure in a Fade-Ometer. The most sur-
prising difference however showed up in the alternate
light and wash tests where the composition of Exam-
pies 26 and 27 were still in excellent condition after 120
hrs. exposure followed by abrasive washing. The com-
positions of Examples 28 and 29 representing some of
the best of the prior art failed in less than 40 hours
and were completely destroyed at the end of the test of
129 hours.

The results with regard to fastness properties were
identical when the above compositions were applied by
screen printing.

On roller printing the compositions of Examples 26
{0 29 were about equally satisfactory in mechanical print-
ability; however, on screen printing the composition of
Examples 26 and 27 showed much greater stability en-
abling the printer to operate continuously for prolonged
periods of time, whereas with the control pasies 28 and
29 the screens had to be frequently cleaned of the rub-
bery deposit formed, with resultant loss of time and
material and an even more serious loss due to the neces-
sity of replacing the screems at relatively short intervals
as the rubbery deposit could not always be . completely
removed from the screens. ’ )
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Test examples illustrating the effect of variations in the
carrier compositions:

EXAMPLE 30

The carrier emulsions of Examples 14 to 21 were
tested in the same manner as Bxamples 26 and 27, in
10% cuts (dilutions) with the ratio of pigment disper-
sion binder carrier emulsion of 1:1:8. The pigment dis-
persion was Ex. 25, the binder Example 2, the variations
being only in the carrier emulsion.

Example 30 v cameemuomvonmmnnnneen AIB|C|DJjE|(FIG|H

Carrler Emulsions, BXocvmeneaona- 1“4i15]16|17(18]19120| 21

The above compositions were printed simultaneously
on cotton print cloth with an engraved test roller. The
print was dried and heat set at 300° F. for 6 minutes.
All the print pastes printed equally well insofar as me-
chanical performance in the printing machine was con-
cerned,

Results of tests—The dry crock was between 3 and 9
and about equal for all compositions.

The wet crock showed some differences. Example
30-E was noticeably the weakest in this respect indicat-
ing that the sodium lauryl sulfate was somewhat inferior
to the ammonium compound.

Example 30-G showed the best wet crock results in
the range of 9, demonstrating that increasing the binder
and increasing somewhat the butylated melamine form-
aldehyde at the expense of the acrylic copolymer latex
A improves the wet crock.

Abrasive washing—All the compositions of Exam-
ple 30 showed excellent resistance in the range of 7t0 9
with Examples 30-G-H somewhat superior for the same
reasons as explained above. )

Alternate light and wash tests—All the compositions
of Example 30 (with the Exception of G) rated 8 after
120 hours. Ex. 30G rated 9. This again shows that
with everything else held constant, the resistance to sun-
light and abrasive washing are improved with increased
amount of the acrylic binder present. ’

In addition to the above observations, it was noted
that the prints were more brilliant in shade and the
hand of the fabrics softer in the case of Ex. 30, A, B, C,
D, E, H, while with 30F and 30G the handle was notice-
ably stiffer showing that the handle of the fabric may
be controlled by the ratio of emulsified solvent used in
the carrier emulsion.

Exzample 31 A|B|C|D|E|TF
Pigment Dispersion, Ex. 25.....- 10101010 10
Acrylic Copolymer latex A, Ex, w1 w
Carrier Emulsion, EX. 24 . 70|70 70|70 )70 70
BMF. 3

BUF 3

MMF.

MUF

AF. USSP YSIOION SCUPION) RO B 1 PR
PR mmecfemeac]aca e 8

This example demonstrates the use of .a variety of
thermo-setting resins in heat setting prints containing as
the binder the latex of Ex. 1. The following resins were
used.

BMF-—butylated melamine formaldehyde resin—60%
solution in xylol-butanol containing also 5% of soya
Iecithin.

BUF—butylated urea formaldehyde resin—60% solution
in xylol-butanol containing also 5% soya lecithin.

MMF—melamine-formaldehyde resin—60% solution in
water. ' )

MUF—urea-formaldehyde resin—60% solution in water.

AF—acetone-formaldehyde resin—60% solution in water.

PF—phenol-formaldehyde resin—60% solution in water,
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The compositions were applied and tested as described
above. The color value of prints made with pastes 30-C,
~D and -F is substantially lower than those obtained with
30-A and -B.
The fastness properties of the compositions 31 A-F
were nearly alike when heat set for § minutes at 300° F.

The stability or “pot life” of Compositions A and B, how-

ever, was much greater than Comps, C, D, E and F.
Compositions A and B could be reprinted with - fastness
properties about equal to the fresh pastes after storing
them at room temperature for over two months, while
C, D, E, and F gave prints with unsatisfactory appearance
after storing the pastes for less than 12 days.

Example 32. . A|B c- DIE
Plgment dispersion, BX, 2Bun.ooeeeeornnenees| 25 |0 6| 11 1
Binder, Ex. 2 261101 6 1 |....
Oarrier Emulsion, Ex, 13 G0 | 80 ) 90| 98 [ 199

This example demonstrates the use of a range of pig-
ment concentrations with the preferred binder composi-
tion. The fastness properties of prints when applied and
heat-set as in Ex. 30, made with Compositions A to E
were all excellent and essentially alike even with very low
pigment concentration. Note that carrier emulsion of Ex.
32 contains 12% binder, thereby resulting in substantial
binder concentration even in Ex. 32 E, . .

Example 83. ... A|lBICID|E
Plgment dispersion, EX, 6.« -eeemecenoeeeeeeo| 10 [ 10120 | 10 ] 10
Binder, Ex, 2 .- 80180130130 30
Oarrier Emulsion, Ex, 24 (binder iy:1) J, 6070|808 | 90

" This example demonstrates the effect of decreasing the
binder content upon the fastness to crocking and to abra-
sive washing, .

- The print pastes were applied and beat set as in Ex. 30.

Results (of Example 33) A|B|C|D}E

Dry Crock...... 9l o 6| 4| 1
Wet Crock._._... gl 815 8 3] 1
Abrasive washing 9] 81 61 4 i
‘Alt, Hght and Washing, 120 hourS..emmmnmasnson-. 98| 6] 2] 1

These results show that with decreasing binder content
the fastness properties fell off steeply.

’ EXAMPLE 34
__To demonstrate the performance of the binder composi-
Hons with -a variety of pigments, the following pigment
dispersions were made up along the. lines of Ex. 25, all

gontaining 15% dry pigment in the dispersion,

A~—Ex. 25........ Phthalocyanine blue.

B c———— . Phthalocyanine green.

Coeeem ~use Red ITRA/AS-ITR coupling.

J 5 SRS ~~ew Lithosol Fast-Yellow 3 GD (naphthol).
B ico.oiowczo-Indanthrene Red Violet RRN.

“These pigment dispersions were formulated in the fol-
lowing manner into a print paste.

o Parts by weight
Pigment dispetsion.. 10.0
Binder, Ex. 2. , 10.0
Carrier emulsion, Ex. 13 80.0
' 100.0

All the compositions containing pigment dispersion
from Ex. 34A to E performed well in printing and had
about equal resistance to crocking and to abrasive wash-
ings. “In the alternate light and wash test the perform-
ances-of all the compositions were about equal after 48
hours Fade-Ometer test, but after 120 hrs. exposure only
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A and B remained essentially intact with.- C, D and B
showing some loss of color due to fading of the pigment,
but no essential destruction of the binder film.

EXAMPLE 35.—PRINT PASTE

- Parts by weight

Pigment dispersion—Ex. 25 . ___.____________ - 10.0
Binder—Ex. 6 e 100
Carrier emulsion. - e ————— 80.0
100.0

- The carrier emulsion used here was made up as follows:
Carrier Emulsion

. . Parts by weight

Water asi - 340
Mineral spirits. - 520
Emulsifier composition (see below) oo __ 2.0
Binder composition of EX. 6o eree e, 12.0
100.0

. The carrier emulsion was prepared by dispersing the
emulsifier composition in the water followed by the
binder of Example 6 and finaily the mineral spirits was
einulsified under constant mixing and mixed until a homo-
geneous emulsion resulted.

The emulsifier composition consisted of the following
ingredients:

Parts by weight
Methyleellulose (4000 ¢ps.)mmsicniccceceeea. 15.00
Casein . _— 6.40
2-methyl-2,4-pentane-diol .. ____________.____ 13.56

Ammonium lauryl sulphate (30% solution in

water) _— - 58.00
Orthphenylphenol sodium salt_________ .. ... 31
Pentachlorophenol sodium salt .06
Ethylenediamine tetraacetic acid sodium salt...__ .09
Ammonia (28% in water) w165
Stearic acid 4.93

'100.00

The emulsifier was prepared by mixing the ingredients.

EXAMPLE 36.~—PRINT PASTE

Analogue of Example 36 except that phthalocyanine
green pigment dispersion was substituted for the phthalo-
cyanine blue pigment dispersion used in Example 35.

EXAMPLE 37.—PRINT PASTE

Analogue of Example 36 except that the blue pigment
was replaced by a red pigment ITR/AS-ITR prepared by
coupling. -

These last three print paste: compositions were tested
by roller printing on 80 x 80 cotton prixt cioth using
an engraved roller. All three compositions printed well
and with the drying and heating setting at 8 minutes at
300° F. gave prints with excellent fastness properties.

BRATINGS
DIy Cr0CK e e 8
Wet CrOCK o e e 7
Abrasive wash 3A_ . . 7

Alternate light and wash tests (48 hour light expo-
sure)

g 10t o S ot G ke et o Y A 2 e o o 9

On the same tests, the conirols made by substituting
an acrylonitrile-butadiene latex for the acrylic co-poly-
mer latex of Example 1 failed completely by giving in
the alternate light and wash tests ratings of 2 to 3.
Print pastes using the binder of Example 5 showed rat-
ings between 4 and 6 in the alternate light and wash
tests,

The following are formulations of practicable print
pastes.



3,002,939

Example 38 Example 39 Example 40 .
Phthalocya- Phthalocya- | Red Pigment, - T TT
Printpastes prepared with— nine Blue Pig- | nine Green | ITR/AS-ITR .
ment Disper- | Pigment Dis- Dispersion, .
sion, Parts by | persion, Parts | Parts by Wgt. o -
Wgt. by Wgt . .
Plegment, dry-.... e : . 1. 4250 1.6393 1. 4500
Sulfonated Naphthalens Condensation Product Free Acid -
(33% nonvolatile) . - .1069 .1229 .1088 -
Sodium Lauryl Sulfate (dry) ‘ S . 2850 .3279 . 4350
.Ammonium Lauryl Sulfate (30% active)u.camccecramccouneas 1. 9660 1. 9606 2.0884
Stearic Acid (dry). . 1443 L1443 .1327
Casein (dry)..... L5744 . 5766 7707
Methylcellulose 15 eps. (dry)-. . 2669 . 2669 L1973
Methyleellulose 4000 cps. (dry)-... . 2413 . 2400 .+ 2400
Ammionia (28%) - .8514 . 8564 L6597
Octyl ACBEALE. - womem oo emmcacee .6884 . 5884 .6928
Orthophenylphenol Sodium Salt. . 0298 0208 L0412
Pentachlorophenol Sodium Salt . 0069 0069 0091
Ethylenediamine Tetraacetic Acid - . . 0080 0080 .0108
GIYCOIMO. o oo oo oo e o mmmemm e mmmmmm ez L0577 0567 L0467
Butylated Melamine Formaldehyde Resin (Uformite MM
47—60%, solution in xylene butanol) . .. -~ o oo ooooaaann 1, 5586 1.5576 1.3875
Butylated Melamine Formaldehyde Resin (Cymel 245-8—
509 solution in xylene butanol). . ceecceceemmueevann R frace
Xylene. . cccommunn- . 1525 L1525 . 0016
Mineral Spirit - 43,6178 - 44,1542 42. 8760
Soya Lecithin — - - .1994 .1994 1778
Sodium Tertiary Octyl Phenoxy Polysther Sulphonate
(Triton 770—Rohm & Haas)._. L0001 |[--.
9-Methyl-2,4-Pentane-Diol L2170 L2170 L2170
WAL oo e oo oo 33.3850 32. 5768 83,8493
Polyoxyethylene Condensation Product (Igepal CO 880— i
T s 5 3o Yt . .3842 .3842 .3842
Acrylie Co-Polymer Latex A (40% Solids: Example 1). 14,1336 | 14,1336 -14.1336
* 100. 0000 100. 000 100. 0000
Several of the binders herein described are suitable ‘weight parts of binder emulsion have the following pre~
for use. as binders in the pigment pad dye system. ferred proportion limits. ) -
In pad .dyeing, the textile fabric is impregnated with 1. Total surface active agents 2.95-5.7
the dye liquor, and then passed between two squeeze Including : b Iohat 0.29-4.1 ;
rolls (one dip, one nip padding), or impregrated twice g5 o, Casein 20 2lcohol sulphate.— 9.2 1.90-1.50
by exposing it twice to the squeeze rolls between the 3. Total1 %ipﬁf*r- 80.00~83.00
two impregnations as well as after the second impregna-~ .Im ‘1( ;?gA'crylic.latex A 10.0-30.0 - -
tion (two dip, two nip padding). B : () Amino-aldehyde 40-8.70 - R
The following example illustrates the use of the binders e - zesill oo ?" .67. e
and pad dye compositions to produce dyeings with fast~ 49 =~ The binder emulsions of this invention, based on 100
ness to washing as well as fastness in alternate light non-volatile weight parts of t_he :}cr.yhc latex A, havt_a
and wash tests (cyclic aging). the following preferred proportion limits. =
' ) ) acti t 5-24
EXAMPLE 41.—BLUE PAD DYE LIQUORS L. Total surface.active agen’— SRR
Fatty aleohol sulphate. 8-17 -
' 45 2. Caseln SR 1-3
Percent by Weight 3. Amino-aldehyde resin 5-28
41-A 4-B ' Wherever ammonium fatty alcohol sulphate is present
in the Binder Emulsion, the preferred proportion for each
—volatile 100 weight parts of organic solvent-soluble
Pigment Dispersion Example 25 2.5 2.5 non Vo, e . .
Poding Binder EE‘{amplel 0o 75 {omen- - 50 melamine formaldehyde: resin is 8-60 weight paris of
Binder Emulsion Example 6. - 5 ; 3 .
Ammonium Lauryl Sulphate. . coeoooenueooaaiion P P the ammon_mm fatty, aICOh01 .S.UI? hate. . ; 00
Polyoxyethylens Condensation Product (Igepal The carrier emulsions of this invention, based on 1 )
Ny A -2 ‘2 weight parts of carrier emulsion, have the following
AIIODIS o oo ecame .4 4 preferred proportion limits.
M.M.F. (60%) (water-soluble) 2.0 |ocomvaccae 55 - "
Sodium Alginate (2%) 2.5 2.5 1. Total surface active agent. . 0.70-2.5
Silicone Antifoan oo oo imecmeccein .1 . Including : ) t
Rz A 819 8L9 Fatty alcohol sulphate..——o 0.35-2.10
2, Total protective colloid 0.5-0.8
100.0 100.0 Including: -
- I Methylcellulose—H.V ~vuceen 0.2-0.3 0.2-0.5
. . . . - . Casein 0.2-0.
The printpastes of this invention have the following 60 1. Acrylic latex A N.V - 2.3-40
. : Py ; 5. Amino-gldehyde resin 0.4-1.0
preferred proportion limits based on 100 weight parts of & Mineral spirits 50.0-60.0
prmtpas?e. ' ' Percent In the carrier emulsion, there is preferably present an
1. Total surface active agent. 0.7-2.0 ammonium salt of a fatty alcohol sulphate. The pre-
Including: Percent g5 ferred-ratio per 100.weight parts of organic solvent-
Fatty aleohol s%lphate ------- 0.3-1.30 o '1 5 soluble - melamine formaldehyde resin is 80-100 weight
2. T*}%c‘lgg?;g@e collod arcent 51 parts of the ammonium fatty alcohol sulphate. :
(a) Methylcellulose Poremt- 0.25-0.8 “The carrier emulsions of this invention, based on 100
Induf h}fv - 0?55%1.16 non-volatile weight parts of the Acrylic Latex A, have
2. HV -~ 0.15-0.3 the following preferred proportion-limits. .
(0) COSEID e 0.3-0.7 70 ng p prop ,
3. Total binder 8.5-10.0 1, Total surface active agent : 16-28
Ineluding : . Percent Including : . .
(a) Acrylic latex Aeem o 3.0-9. Tatty alcohol sulphate 11-17
(b) Amino-aldehyde resin_____ 0.4-2.5 2, Protective colloid 16-22
4, Pigment . 0.05-4.0 i lé{[ethylcellulose HYV T1E (5717;3)
. . T . Casein —
The binder emulsions of this invention, based on 100 ‘75 ‘5. Amino-aldehyde resin 12-28
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In the print pastes of this invéntion, based on 100
weight parts of pigment the following are the preferred
proportions by weight parts.

1. Total surface active agents 57-125
2. Total protective colloid 42-84
Including :
(@) Methylcellulose _.._..._- 30-38
asein . __ 20-54
3 T%fall laipder = 278-570
neluding : .
(e) Aecrylic latex A 230-480
(b) Amino-aldehyde resin._... 43-20

In general, these are the preferred ranges of compo-
nents in the print paste compositions on a solids weight
basis. A useful preferred weight ratio range of inter-
polymer to pigment is 1:1 to 5:1.

All the proportions above are weight parts and relate
to non-volatile (dry) ingredients.

The combination of the binder emulsion and carrier
emulsion components of the print pastes of this invention,
based on 100 weight parts of acrylic latex A solids, has
the following preferred proportions.

1. Total surface active agents._. : 5-22
Imm]i(‘liltlgz leohol sulphat 2-17
b alcohol sulphate.._ .. ._. 2-
2. Casein. oY v : 0.5-14
3. Total protective colloid 0.5-22
4. Melamine resin . . 5-30

The methods and product formulations of this invens
tion accomplish the following resilts:

(1) Fastness to alternate exposure to light and brasive
faundering;

(2) Achieve proper toughness of the printed deposit,
required to withstand abrasive laundering, and resistance
to dry crock and wet crock;

(3) Provide a soft feel of the printed fabiic;

(4) Provide for conversion of the printed deposit to
an irreversibly thermoset stage with equipment available
at textile printing plants, thereby providing resistance not
only to abrasive laundering but also to abrasive dry
cleaning;

(5) Provide for emulsion stability, including shear-
stability, pot-stability and passage of freezing cycles;

(6) Provide the achievement of maximum color value
from the pigments used;

(7) Provide for simplest and least expensive means
of insolubilization of the protective colloids and/or sur-
face active agents present in the printed composition,
aiter the prints have been deposited, and

(8) Provide for proper carrier emulsions to achieve
proper printing viscosity.

In formulations where other fastness requirements are
reduced, except the requirement to withstand light ex-
posure and subsequent laundering, the acrylic latex A
solids content may be reduced to as low as 0.3% of the
print paste. In such cases the amino-aldehyde resins
EMF (solids) ratio to 100 Iatex solids may increase up
to 70 weight parts.

While 1 have illusirated various embodiments of the
invention, it is to be understood that the scope of my
invention is as stated in the accompanying claims.

What is claimed is:

1. An oil-in-water textile printing and pad-dyeing emul-
sion composition consisting of an admixture of (a) a
pigment in aqueous dispersion, (b) a water-immiscible
and organic - solvent - soluble thermosetting emulsified
amino-aldehyde resin selected from the group comsist-
ing of butylated melamine-formaldehyde and butylated
urea-formaldehyde resins and mixtures thereof, in organic
solvent solution, said aminoaldehyde resins being per se
in the emulsified state, (¢) a protective colloid selected
from the group consisting of methyl cellalose, casein, egg
albumin, blood albumin, gelatin, bone glue, zein, gluten,
atkali metal salts of polyacrylic acids, ammonium salts
of polyacrylic acids, carboxymethy] cellulose, pre-gela-
tinized starch, carboxymethyl starch, hydroxyethyl cel-
lulose, alkali metal salts of alginic acids, sodium and
ammonium salts of alginic acids, water-soluble salts of
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maleic adduct of styrene, gum tragacanth, carragheen
moss, dextrin, starch, locust bean gum, hydroxypropyl
starch, guar gum, polyvinyl pyrrolidone, polyvinyl alco-
hol, and mixtures thereof, (d) a surface active agent
selected from the group consisting of ammonium, mor-
pholine, ethanolamine, and alkali metal salts of fatty
acids having 10 to 22 carbon atoms, of hydroxy fatty
acids having one or more hydroxyl groups attached to the
carbon chain, of unsaturated fatty acids derived from
naturally occurring oils, ammonium and alkali metal
salts of mono-esters formed from sulfuri¢ acid and fatty
alcohols having a carbon chain length of from 8 to 22
carbon atoms, ammonium and alkali metal salts of
benzene and naphthalene sulphonic acids having one or
more aliphatic chains on the aromatic ring and condén-
sation products thersof with formaldehyde, polyoxy-
ethylene condensation products of fatty acids and of
fatty alcohols and of substituted phenols, soya lecithin,
and mixtures thereof, (e¢) a water-dispersion of an inter-
polymer of a monomer mixture comprising 30 to 80 parts
of acrylonitrile and 2 to 15 parts of an alphaolefinic
monocarboxylic acid selected from the group consisting
of acrylic acid and methacrylic acid, ethacrylic acid,
phenylacrylic acid and crotonic acid, and 15 to 65 parts
of an ester of an aipha-olefinic monocarboxylic acid of
the above group formed with a saturated aliphatic mono-~
hydric alcohol of 1 to 8 carbon atoms, said parts of said
monomer mixtore being based upon 100 parts by weight
of total monomer mixture, (f) emuisified water-immisci-
bie organic hydrocarbons having less than 3% solubility
in water by weight, (g) and ammonia, the dry weight of
szid interpolymer being between 1 and 5 times the dry
weight of said pigment, the proportion on a dry weight
basis of the aminoaldehyde resin to 100 parts of said
interpolymer being between 5 and 30.

2. A pigment dispersion for incorporation in the com-
position of claim 1 comprising (a) an organic pigment
having high tinting power, (b) at least one surface act-
ing agent selécted from the group comnsisting of am-
monium, morpholine, ethanolamine, and alkali metal
salts of fatty acids having 10 to 22 carbon atoms, of
hydroxy fatty acids having one or more hydiroxyl groups
attached to the carbon chain, of unsaturated fatty acids
derived from mnaturally occurring oils, ammonium and
alkali metal salts of mono esters formed from sulfuric
acid and fatty alcohols having a carbon chain length from
8 to 22 carbon atoms, ammonium and alkali metal salts
of benzene and naphthalene sulphonic acids having one
or more aliphatic chains on the aromatic ring and con-
densation products thereof with formaldehyde, polyoxy-
ethylene condensation products of fatty acids and of faity
alcohols dnd of substituted phenols, soya lecithin, and (c)
at least one protective colloid selected from the group
consisting of methyl cellulose, casein, egg albumin, blood
albumin, gelatin, bone glue, zein, gluten, alkali metal
salts of polyacrylic acids, ammonium salts of polyacrylic
acids, carboxymethyi cellulose, pregelatinized starch, car-
‘boxymethyl starch, hydroxyethyl cellulose, aikali metal
salts of alginic acids, sodium and ammonium salts of
alginic acids, water-soluble salts of maleic adduct of
styrene, gum tragacanth, carragheen moss, dextrin, starch,
locust bean gum, hydroxypropyl siarch, guar gum, poly-
vinyl pyrrolidone, and polyvinyl alcohol.

3. As a component of the composition of claim 1, a
binder comprising an aquecus emulsion including casein,
ammonium lauryl sulfate, butylated melamine formal-
dehyde resin, mineral spirits, a water-dispersion of an
interpolymer of a monomer mixture comprising 30 to 80
parts of acrylonitrile and 2 to 15 parts of an alpha-
olefinic monoccarboxylic acid selected from the group
consisting of acrylic acid and methacrylic acid, ethacrylic
acid, phenylacrylic acid and crotonic acid, and 15 to 65
parts of an ester of an alpha-clefinic monocarboxylic acid
of the above group formed with a saturated aliphatic
monchydric alcoho] of 1 to 8 carbon atoms, said parts
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of said monomer mixture being based upon 100 parts
by weight of total monomer mixture, and ammonia.

4. As a component of the composition of claim 1, a
carrier emulsion comprising methylcellulose, casein, am-
monium laury! sulfate, 2-methyl-2,4-pentane-diol, ortho-
phenylphenol sodium salt, pentachlorphenol sodium salt,
ethylene diamine tetraacetic acid sodium salt, ammonia,
stearic acid, mineral spirits and a binder comprising a
water-dispersion of an interpolymer of monomer mix-
ture comprising 30 to 80 parts of acrylonitrile and 2 to
15 parts of an alpha-olefinic monocarboxylic acid selected
from the group consisting of acrylic acid and methacrylic
acid, ethacrylic acid, phenylacrylic acid and crotonic acid,
and 15 to 65 parts of an ester of an alpha-olefinic mono-
carboxylic acid of the above group formed with a satu-
rated aliphatic monohydric alcohol of 1 to 8 carbon
atoms, said parts of said monomer mixture being based
upon 100 parts by weight of total monomer mixture,
said mineral spirits comprising between about 26% and
about 60% of the total weight of the said carrier emulsion.
5. The composition of claim 1, in which the inter-
polymer is the polymerization product of 30-80 weight
parts acrylonitrile, 2-15 parts methacrylic acid, and
15-65 parts butyl acrylate.

6. The composition of claim 5, in which the weight

part of acrylonitrile are 30-50.
" 7. The composition of claim 1, in which the interpoly-
mer is the polymerization product of 30 weight parts
acrylonitrile, 5 parts methacrylic acid and 65 parts butyl
acrylate.

8. As a component of the composition of claim 2, an
emulsifier consisting of methyl cellulose, casein, am-
monium lauryl sulfate, 2-methyl-2,4-pentane-diol, ortho-
phenylphenol sodium salt, pentachlorphenol sodium salt,
ethylene diamine tetraacetic acid sodium salt, ammonia
and stearic acid.

9. The composition of claim 1 in which said interpoly-
mer dry weight content is between 0.3 to 9% of the
composition and in which said amino-aldehyde resin solid
content ratio to 100 parts of interpolymer solids content
is increased up to 70 weight parts.

10. The composition of claim 1 in which the dry
weight of said interpolymer is between about 2.3 and 5§
times the dry weight of said pigment.

11. A pigment pad-dye liquor composition consisting
essentially of an admixture of (a) a pigment in aqueous
dispersion, (b) a water-immiscible and organic-solvent~
soluble thermosetting emulsified amino-aldehyde resin se-
lected from the group consisting of butylated melamine-
formaldehyde and butylated urea-formaldehyde resins and
mixtures thereof, in organic solvent solution, said amino-
aldehyde resins being per se in the emulsified state, (¢)
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a water soluble amino aldehyde resin, (d) a protective
colloid selected from the group conmsisting of methyl cel-
Iulose, casein, egg albumin, blood albumin, gelatin, bone
glue, zein, gluten, alkali metal salts of polyacrylic acids,
ammonium salts of polyacrylic acids, carboxymethyl cel-
lulose, pre-gelatinized starch, carboxymethyl starch, hy-
droxyethyl cellulose, alkali metal salts of alginic acids,
sodium and ammonium salts of alginic acids, water-solu-
ble salts of maleic adduct of styrene, gum fragacanth,
carragheen moss, dextrin, starch, locust bean gum, hy-
droxypropyl starch, guar gum, polyvinyl pyrrolidone,
polyvinyl alcohol, and mixtures thereof, (e) a surface
active agent selected from the group consisting of am-
monium, morpholine, ethanolamine, and alkali metal
salts of fatty acids having 10 to 22 carbon atoms, of
hydroxy fatty acids having one or more hydroxyl groups
attached to the carbon chain, of unsaturated fatty acids
derived from naturally occurring oils, ammonium and
alkali metal salts of mono-esters formed from sulfuric
acid and fatty alcohols having a carbon chain length of
from 8 to 22 carbon atoms, ammonium and alkali metal
salis of benzene and naphthalene sulphonic acids having
one or more aliphatic chains on the aromatic ring and
condensation products thereof with formaldehyde, poly-
oxyethylene condensation producis of fatty acids and of
fatty alcohols and of substituted phenols, soya lecithin,
and mixtures thereof, (f) a water-dispersion of an inter-
polymer of a monomer mixture comprising 30 to 80
parts of acrylonitriie and 2 to 15 parts of an alpha ole-
finic monocarboxylic acid selected from the group con-
sisting of acrylic acid and methacrylic acid, cthacrylic
acid, phenyl acrylic acid and cretonic acid, and 15 to 63
parts of an ester of an alpha-olefinic monocarboxylic acid
of the above group formed with a saturated aliphatic
monohydric alcohol of 1 to 8 carbon atoms, said parts
of said monomer mixture being based upon 100 parts by
weight of total monomer mixture, (g) emulsified water-
immiscible organic hydrocarbons having less than 3 per-
cent solubility in water by weight, (k) and ammonia, the
dry weight of said interpolymer being between 1 and 5
times the dry weight of said pigment, the proportion on
a dry weight basis of the amino-aldehyde resin to 100
parts of said interpolymer being between 5 and 30.
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