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1
FLUORESCENT WHITENING COMPOSITIONS

This application is a continuation-in-part of our prior
copending U.S. Pat. application Ser. No. 133,341, filed
Apr. 12, 1971; now U.S. Pat. No. 3,766,083. :

This invention relates to fluorescent whitening com-
positions and to processes for the preparation thereof.
More particularly, it relates to aqueous optical whiten-

. ing solutions adapted for concomitantly whitening cel-
lulose fibers such as cotton with application of conven-
tional thermosetting textile resins.

Textile manufacturers and finishers often treat cot-
ton fabrics with heat curable resins to impart crease re-
sistance and wash-and-wear properties to the fibers. A
procedure widely used. in the textile industry for resin
finishing cotton fabrics consists of padding the textile
in an aqueous solution in which there is dissolved a
thermosetting resin, for example, a cyclic urea type or
imidazolidone type and a hard-curing acid-type accel-
erator, for example zinc nitrate, zinc fluoroborate,
magnesium chloride, etc., which initiates polymeriza-
tion at the curing stage. After padding, the monomer-
impregnated textile is cured at an elevated temperature
to obtain a fabric which is crease-resistant and requires
little or no ironing after washing.

Heretofore the simultaneous treatment of cotton fab-
rics with thermosetting textile resin finishes and optical
brighteners has been difficult because most of the
known fluorescent brighteners have been found either
to be incompatible with or to give unsatisfactory results

~ with acid-type accelerators which are generally used
with the resin monomers. The accelerators cause the
brightener to precipitate from the resin-accelerator-
brightener solution which results in streaking and a loss
of whitening effectiveness on fabric padded with the
solution. Moreover, many of the brighteners in use
‘today suffer from very short and unsatisfactory pot life
when used in combination with the resin monomers
and accelerators. Thus, a brightener that has good pot
life produces no turbidity in a monomer-accelerator
mixture and also produces the same level of dyeing
from such a mixture several hours after mixing as it
does when the mixture is freshly prepared. The difficul-
ties of incompatability and short pot life can, of course,
be obviated by treating the fabric with brightener in a
separate operation. However, a separate padding for
the whitening step requires additional equipment, more
time for processing and consequently increases the cost
of the finished textile. Additionally, a short pot life
tends to increase the cost for brighteners since addi-
tional quantities must be added to maintain constant
dyeing levels.

It is an object of this invention to provide a liquid,
aqueous, fluorescent whitening composition which is
compatible with resins and which retains its whitening
effect when incorporated in an effective whitening con-
centration in conventional aqueous thermosetting tex-
tile resin finish solutions. It is another object to provide
such a composition which has good pot life, that is, one
which produces substantially undiminished dyeing level
from a resin-accelerator-brightener composition at
least several hours after preparation, and which gives
no turbidity in the ageing resin-accelerator mixture. It
is a further object to provide aqueous liquid brightener
compositions which are stable solutions at ambient
temperatures as low as 15° F.
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2

The above-stated objects are met in accordance with
the instant invention.

In its composition aspect, the invention sought to be
patented resides in a stable, aqueous fluorescent whit-
ening composition for whitening cotton fibers concom-
itantly with the application of thermosetting textile res-
ins which contains as the essential fluorescent whiten-
ing ingredient a dissolved tetra-alkali metal salt of 4,4~
bis(4-p-sulfoanilino-6-diisopropanolamino-s-triazin-2-
ylamino)-2,2"-stilbenedisulfonic acid and a co-solvent
selected from the group consisting of polyhydric alco-
hols, diglycol ethers, polyetitylene glycols of the for-
mula H(OCH,CH.),,OH, wherein » is an integer from
4 to 6, and alkanolamines of the formula (HO-
alk),—NRgs., wherein alk is a bivalent alkane radical of
2 to 4 carbon atoms, R is hydrogen or alkyl of 1 to 2
carbon atoms, and p is an integer from 1 to 3.

In its method aspect, the invention sought to be pa-
tented resides in the method of producing fluorescently
whitened, resin-treated cotton fibers which comprises
contacting the resin-free fibers with an effective
amount of a stable aqueous, fluorescent whitening
composition which contains as the essential fluorescent
whitening ingredient a dissolved tetra-alkali salt of 4,4 '-
bis(4-p-sulfoanilino-6-diisopropanolamino-s-triazin-2-
ylamino)-2,2"-stilbenedisulfonic acid; and a co-solvent
selected from the group consisting of polyhydric alco-
hols, diglycol ethers, polyethylene glycols of the for-
mula H(OCH,CH,),OH, wherein » is an integer from
4 to 6, and alkanolamines of the formula (HO-
alk),—NRg., wherein alk is a bivalent alkane radical of
2 to 4 carbon atoms, R is hydrogen or alkyl of 1 to 2
carbon atoms, and p is an integer from 1 to 3 concomi-
tantly with the application of the textile treating resin.

The novel composition of this invention is a stable,
liquid, aqueous, fluorescent whitening composition of
4.,4'-bis(4-p-sulfoanilino-6-diisopropanolamino-s-
triazin-2-ylamino)-2,2’-stilbenedisulfonic- acid having
the formula

e - e
]IOJS~©—NH~I \wNH—Q—CI[j—_

N\/N $ou
N
AN

OH
H,C éHCHz

(])H
CH,CHCH, 2
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(or equivalently, in the form of its ammonium or tetra-
alkali metal salt) and a stability-imparting co-solvent.
We have found that our composition produces no tur-
bidity and is unexpectedly stable in an aqueous resin-
acid-type accelerator textile padding system. More-
over, our composition retains substantially its full whit-
ening effect when used in such a system and produces
the same level of dyeing after several days as when it
is freshly prepared. This is in distinct contrast to the re-
sults obtained with a commercial aqueous fluorescent
whitening composition widely used in the industry.
When the commercial product was used in the same
manner as the subject composition, the resin-accelera-
tor-brightener mixture became turbid and turned yel-
low in color shortly after mixing and there was a signifi-
cant drop in dyeing levels in less than two hours after
preparation of the mixture.
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These results are all the more unexpected because it
has now been found that when an aqueous liquid con-
centrate prepared in the same way as the subject com-
position, but containing a tetra-alkali metal salt of 4,4/~
bis(4-p-sulfoanilino-6-diethanolamino-s-triazine-2-
ylamino)-2,2'-stilbenedisulfonic acid, an optical bright-
ener well-known in the art, in place of the tetra-alkali
salt of 4,4'-bis(p-sulfoanilino-6-diisopropanolamino-s-
triazin-2-ylamino)-2,2'-stilbenedisulfonic acid, is used
in the type of resin-accelerator-brightener mixture de-
scribed herein, the mixture becomes turbid on mixing
and the brightener precipitates from the solution. This
is particularly surprising because this known brightener
and the brightener used in our novel composition are
structurally closely related compounds. ‘

The co-solvent is employed to impart stability to the
whitening composition in the presence of by-product
chloride salts and also to maintain complete solution
when the subject aqueous composition is shipped or
stored at temperatures as low as 15° F.

When polyhydric alcohols are used as co-solvents,
there are included, for example, ethylene glycol, propy-
lene glycol, butylene glycol, glycerin, pentaerythritol,
etc.

When diglycol ethers are used as co-solvents, there
are included, for example, diethylene glycol, dipropyl-
ene glycol, etc. A particularly preferred diglycol ether
is dipropylene glycol. .

When polyethylene glycols are employed as co-
solvents, those having from 4 to 6 ethyleneoxy moieties

- per molecule are preferred.

When "alkanolamines are used as co-solvents, there
are included, for example, mono-, di-, and tri-
ethanolamines; mono-, di-, and tri-isopropanolamines;
and mono-, di-, and tri-butanolamines. Particularly pre-
ferred alkanolamines are diethanolamine, diisopropa-
nolamine and triethanolamine.

The respective amounts of the fluorescent whitening
agent and the co-solvent in our novel composition can
be varied over a wide range of effective concentrations.
The concentration used will depend to a large extent on
the nature of the system in which the composition is
used and the particular results desired. However, in
order to provide a composition which is readily adapt-
able to the various systems used in the textile industry,
it is convenient to prepare the subject composition in
the form of a marketable concentrate. A preferred
aqueous fluorescent whitening composition in accor-
dance with this invention consists essentially of approx-
imately 10 to 30 percent by weight of a water solution
of the disodium dipotassium salt of 4,4'-bis(4-p-
sulfoanilino-6-diisopropanolamino-s-triazin-2-
ylamino)-2,2’-stilbenedisulfonic acid and approxi-
mately 5 to 15 percent by weight of dipropylene glycol.

The active brightener component of the subject com-
position, 4,4'-bis(4-p-sulfoanilino-6-diisopropanol-
amino-s-triazin-2-ylamino)-2,2 '-stilbenedisulfonic
acid, is a known compound and is produced in its tet-
raalkali salt form in conventional manner, for ex-
ample by interacting cyanuric chloride and an alkali
metal salt of sulfanilic acid in approximately equal
molecular equivalents to produce a first condensa-
tion product, then interacting approximately two mo-
lecular equivalents of said first condensation product
with one molecular equivalent of 4,4'-diamino-2,2’-

stilbenedisulfonic acid to produce a second condensa-
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tion product; and finally, interacting approximately two
molecular cquivalents of diisopropanolamine with one
molecular cquivalent of the second condensation prod-
uct to yeild the desired final product. In each of these
three steps, sufficient alkali is added to the reaction
mixture to keep it neutral, or nearly so, during the reac-
tion. The alkali, for instance sodium or potassium hy-
droxide, used in the several steps can be the same or
different depending on whether on the one hand it is
desired to produce only the tetrasodium or tetrapotas-
sium salt as a final product or on the other hand it is de-
sired that the tetra-alkali metal salt product contain
both sodium and potassium cations. The aqueous reac-
tion mixture resulting from the final step will of course
contain not only the desired tetra-alkali metal salt of
4,4’ -bis(4-p-sulfoanilino-6-diisopropanolamino-s-
triazin-2-ylamino)-2,2'-stilbenedisulfonic acid but also,

-as by-products, alkali metal chloride in substantial

amount and organic amine hydrochlorides, together
with small amounts of any excess reactants.

The whitening agent produced in the foregoing man-
ner can be isolated and purified if desired. However, it
is economically advantageous to avoid such procedures
and instead, to arrive at a concentrated aqueous solu-
tion of the whitening agent by distilling water from the
aqueous reaction mixture in which the whitening agent
is produced. In this procedure, the addition of a co-
solvent to the composition prevents clouding of the so-
lution or the formation of a precipitate produced by the
presence of by-product chloride salts.

The treatment of textile fabrics with our novel bright-
ener in admixture with a resin finish system is readily
carried out by conventional procedures. For example,
in a typical procedure, the cloth is padded in an aque-
ous solution containing from 0.1 to 0.5 percent (on the
weight of the padding solution), of the subject compo-
sition containing 20-25 percent of the fluorescent whit-
ening ingredient, 12 percent of a (45 percent type)
resin monomer, and 2.5 percent of an (30 percent
type) accelerator. The padded cloth is nipped in a rol-
ler to about 75-85 percent pickup, dried at room tem-
perature, cured at 325° F. for 3 minutes and finally
given af after-wash. The treated fabric thus obtained is
beneficially whitened.

Our new composition is readily obtained as a homog-
enous solution by simply mixing water, a tetra-alkali
metal salt of 4,4'-bis(4-p-sulfoanilino-6-
diisopropanolamino-s-triazin-2-ylamino)-2,2-stil-
benedisulfonic acid, and dipropylene glycol or other
solubilizing agent in appropriate respective amounts;
for, in accordance with a preferred mode of practicing
our invention, the co-solvent, for example, dipropylene
glycol is mixed with the aqueous mixture in which the
tetra-alkali metal salt is produced, after suitable adjust-
ment of the concentration of the tetra-alkali metal salt
therein, if needed, using conventional means, as by di-
lution or evaporation as the case may require. Prior to
packaging, the aqueous reaction mixture is clarified by
filtration or other suitable means; this can be done ei-
ther before or after incorporation of the dipropylene
glycol. A convenient alternate mode for introducing
the co-solvent into the instant compositions consists in
adding the co-solvent to the reaction mixture simulta-
neously with the addition of the diisopropanolamine in
the last condensation step leading to the active whiten-
ing agent of the subject aqueous compositions.
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Our invention is illustrated by the following examples
without, however, being limited thereto. In these exam-
ples the term “parts” in each instance is used to desig-
nate parts by weight unless otherwise indicated.

EXAMPLE 1

An aqueous reaction containing the dissolved diso-
dium_ dipotassium salt of 4,4'-bis(4-p-sulfoanilino-6-
diisopropanolamino-s-triazin-2-ylamino)-2,2-stil-
benedisulfonic acid was prepared by conventional re-
action steps as follows: into a stirred mixture of 505
parts of finely divided cyanuric chloride, 16 parts of a
non-ionic wetting agent (a polyethylene glycol alkyl-
phenyl ether type, Surfynol TG, Airco Chemical), 1630
parts of water and 1,800 parts of ice, there was poured
a solution obtained by adding 485 parts of sulfanilic
acid to a solution of 170 parts of potassium hydroxide
in 1,630 parts of water. The mixture thus obtained is
held at a temperature near 5°C. over a period of 1 hour
and during the resulting reaction the pH was main-
tained at 7-8 by addition of 50 percent aqueous sodium
hydroxide solution. To the resulting mixture, which
contained potassium 1-(2,4-dichloro-1 ,3,5-triazinyl-6-
amino)benzene-4-sulphonate, there was added 500
parts of 4,4'-diamino-2,2’-stilbenedisulfonic acid in the
form of a 17 percent water slurry. The mixture was
gradually warmed over a period of one-half hour to 30°
€. and the pH adjusted to 7.0-7.2 by the addition of 50
percent aqueous sodium hydroxide solution. The mix-
ture was held at a temperature in the range 30°-35° C.
for 1 % hours while maintaining the pH at 7.0-7.2 by
adding more 50 percent aqueous sodium hydroxide so-
lution as needed. The mixture produced in this manner,
which contained the dissolved tetra-alkali metal (mixed
sodium and potassium) salt of 4,4'-bis(4-p-
sulfoanilino-6-chloro-s-triazin-2-ylamino)-2,2'-stil-
benedisulfonic acid, was heated to 50° C., then 540
parts of diisopropanolamine was added, and finally 138
parts of potassium carbonate was added over a period
of 5 to 10 minutes. Water was then distilled from the
mixture at atmospheric pressure to produce an aqueous
concentrate which contained, in each 100 parts of solu-
tion, approximately, 25-30 parts of the dissolved tetra-
alkali metal salt (mixed sodium and potassium) of 4,4'-
bis(4-p-sulfoanilino-6-diisopropanolamino-s-triazin-
2-ylamino)-2,2"-stilbenedisulfonic acid, 5-6 parts of
sodium chloride, 3—4 parts of potassium chloride and
2-3 parts of diisopropanolamine.

To the above concentrate was added 730 parts of di-
propylene glycol and the solution was then diluted with
sufficient water to obtain a solution which contained in
each 100 parts of solution approximately 20 to 25 parts
of the active fluorescent whitening agent. The resulting
clear solution was found to have excellent storage sta-
bility at temperatures as low as 15° F.

Compositions of this invention wherein the concen-
tration of the fluorescent whitening ingredient varies,
for example, 10, 15, 20, 25 or 30 percent by weight, are
conveniently prepared either by further concentration
or further dilution of the above reaction mixture. Con-
centration is preferably accomplished before the addi-
tion of the co-solvent, and dilution, after the addition
of the co-solvent.

EXAMPLE 2

A padding solution was prepared by mixing 120 parts
. of a water solution containing 45 percent dihydrox-
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yethylene urea resin, 25 parts of a 30 percent aqueous
magnesium chloride solution, 2.5 parts of the composi-
tion of Example 1, and 778 parts of water. Approxi-
mately 10 feet of a 9 inch wide strip of percale cotton
having 80 X 80 threads to the inch was given a single
padding through a 100 ml. portion of the clear, freshly
prepared solution and was nipped to approximately 85
percent pickup on the weight of the fabric. The padded
strip was air-dried at room temperature and then cured
at 325° F. for 3 minutes. The resin-finished fabric was
laundered in a standard detergent wash solution for 2
minutes at 180° F., given two fresh water rinses for 2
minutes, each at 180° F., and finally ironed dry on a
drum dryer. The cloth thus treated had a remarkable
white brilliance when examined visually in north light,
and when compared in a reflectometer, was outstand-
ingly whiter than cloth treated in the same manner with
the same resin-finish bath but containing no whitener.

Two hours after the preparation of the padding solu-
tion, another sample of the same stock of 80 X 80 cot-
ton percale was padded with another 100 ml. portion
of the aged, and still clear, padding solution. The cloth
was air-dried, cured, and laundered as described above.
The amount of whiteness and the intensity of the fluo-
rescence imparted to this cloth, when compared visu-
ally and with a reflectometer, was substantially the
same as that of the cloth padded with freshly prepared
resin-accelerator-brightener solution.

The remainder of the ageing padding solution was ex-
amined 24 hours after its preparation and was found to
be clear and free of any cloudiness or turbidity. The re-
tention of substantially unchanged dyeing properties
together with no evidence of clouding in the aged pad-
ding solution are indicative of the excellent pot life of
the composition of Example 1 when used .in a resin-
magnesium chloride accelerator system.

EXAMPLE

A 9-inch wide strip of 80 X 80 (threades to the inch)
percale cotton approximately 10 feet long was given a
single padding through a 100 ml. portion of a clear,
freshly-prepared resin-finishing solution prepared by
mixing 180 parts of a water solution containing 45 per-
cent methylol imidazolidone monomer, 65 parts of a 25
percent aqueous zinc nitrate solution, 0.8 part of the
composition of Example 1, and 80 parts of water. The
pH of the solution was adjusted to pH 3.5 with glacial
acetic acid. The padded cloth was nipped to approxi-
mately 85 percent pickup on the weight of the fabric
and was then air-dried at room temperature. The resin-
finished strip was then cured for 3 minutes at 325° F.
and was finally laundered in a standard detergent wash
solution for 2 minutes at 180° F. The cloth was then
rinsed twice for 2 minutes for each rinse with fresh
water at 180°F. and finally ironed dry on a drum dryer.
The cloth treated accordingly had an excellent white
brilliance when examined visually under north light,
and when compared in a reflectormeter, was substan-
tially whiter than cloth treated in the same manner with
the same resin-finishe bath but containing no whitener.

Another sample from the same stock of 80 X 80 cot-
ton percale was treated as described above with a sec-
ond 100 ml. portion of the aged, and still clear, padding
solution 2 hours after its preparation. The degree of
whiteness and the intensity of the fluorescence im-
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parted to this cloth when compared both visually and
with a reflectometer, was substantially the same as that
of the «cloth padded with freshly-prepared
resin-accelerator-brightener solution.

The remainder of the padding solution was examined
after ageing for 24 hours and was found to be clear and
free of any turbidity or separated precipitate. The re-
tention of full dyeing level and the unchanged appear-
ance of the aged padding solution are indicative of the
. excellent pot life of the composition of Example 1
. when used in a resin-zinc nitrate accelerator padding

system.

EXAMPLE 4

A mixture of 112 parts of the tetra-alkali metal
(mixed sodium and potassium) salt of 4,4’-bis(4-p-
sulfoanilino-6-chloro-s-triazin-2-ylamino)-2,2’'-stil-
benedisulfonic acid, prepared according to the proce-
dure described in Example 1 above, 226 parts of water,
40.0 parts of diisopropanolamine, 10 parts of potas-
sium carbonate and 42 parts of ethylene glycol was
heated at reflux (approximately 85°C.) for 2 % hours.
To the refluxing liquid reaction mixture there was then
added 2.5 parts of diatomaceous earth. Cooling was ef-
fected to 45°C. and the reaction mixture filtered. The
clear pale amber filtrate, which contained the tetra-
alkali metal salt of 4,4’-bis(4-p-sulfoanilino-6-
diisopropanolamino-s-triazin-2-ylamino )-2,2'-stil-
benedisulfonic acid as the fluorescent whitening agent
and ethylene glycol as the co-solvent, was diluted with
water in the amount sufficient to obtain a solution
which contained in each 100 parts of solution approxi-
mately 20 to 25 parts of the active fluorescent whiten-
ing agent. The resulting clear solution exhibited excel-
lent storage stability at temperatures as low as 15°F.

EXAMPLE 5

A mixture of 112 parts of the tetra-alkali metal
(mixed sodium and potassium) salt of 4,4'-bis(4-p-
sulfoanilino-6-chloro-s-triazin-2-ylamino)-2,2'-stil-
benedisulfonic acid prepared according to the proce-
dure described in Example 1 above, 226 parts of water,
40.0 parts of diisopropanolamine, 10 parts of potas-
sium carbonate and 42 parts of triethanolamine was
heated at reflux (approximately 85°C) for 2 % hours.
To the refluxing liquid reaction mixture there was then
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added 2.5 parts of diatomaceous earth. Cooling was ef- -

fected to 45°C. and the reaction mixture filtered. The
clear pale amber filtrate, which contained the tetra-
alkali metal salt of 4,4"-bis(4-p-sulfoanilino-6-
diisopropanolamino-s-triazin-2-ylamino )-2,2'-stil-
benedisulfonic acid as the fluorescent whitening agent
and triethanolamine as the co-solvent, was diluted with
water in an amount sufficient to obtain a solution which
contained in each 100 parts of solution approximately
20 to 25 parts of the active fluorescent whitening agent.
The resulting clear solution exhibited excellent storage
stability at temperatures as low as 15°F.

EXAMPLE 6

A padding solution was prepared by mixing 120 parts
of a water solution containing 45 percent dihydrox-
yethylene urea resin, 25 parts of a 30 percent aqueous
magnesium chloride solution, 25 parts of the composi-
tion of Example 4, (co-solvent: ethylene glycol) and
778 parts of water. Approximately 6 feet of a 9-inch
wide strip of percale cotton having 80 X 80 threads to

60
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the inch was given a single padding through a 100 ml
portion of the clear, freshly prepared solution and was
nipped to approximately 85 percent pickup on the
weight of the fabric. The padded strip was air-dried and
cured at room temperature. The cloth thus treated had
an excellent white brilliance when examined visually in
north light, and when compared in a reflectometer was
markedly whiter than cloth treated in the same manner
with the same resin-finish bath but containing no whit--
ener.

Two hours after the preparation of the padding solu-
tion, another sample of the same stock of 80 X 80 cot-
ton percale was padded with another 100 ml portion of
the aged, and still clear, padding solution. The cloth
was air dried and cured at room temperature. The
amount of whiteness and the intensity of the fluore-
sence imparted to this cloth, when compared visually
was substantially the same as that of the cloth padded
with freshly prepared resin-accelerator-brightener so-
lution. '

The remainder of the ageing padding solution was ex-
amined 24 hours after its preparation and was found to
be clear and free of any cloudiness or turbidity.

EXAMPLE 7

A padding soluition was prepared by mixing 120
parts of a water solution containing 45 percent dihy-
droxyethylene urea resin, 25 parts of a 30 percent
aqueous magnesium chloride solution, 2.5 parts of the
composition of Example 5 (co-solvent: triethanol-
amine) and 778 parts of water. Approximately 6 feet of
a 9-inch wide strip of percale cotton having 80 X 80
threads to the inch was given a single padding through
a 100 ml portion of the clear, freshly prepared solution
and was nipped to approximately 85 percent pickup on
the weight of the fabric. The padded strip was air-dried
and cured at room temperature. The cloth thus treated
had an excellent white brilliance when examined visu-
ally in north light, and when compared in a reflectome-
ter, was markedly whiter than cloth treated in the same
manner with the same resin-finish bath but containing
no whitener.

Two hours after the preparation of the padding solu-
tion, another sample of the same stock of 80 X 80 cot-
ton precale was padded with another 100 ml portion of
the aged, and still clear, padding solution. The cloth
was air-dried. The amount of whiteness and the inten-
sity of the fluorescence imparted to this cloth, when
compared visually was substantially the same as that of
the cloth padded with freshly prepared resin-accelera-
tor-brightener solution.

The remainder of the ageing padding solution was ex-
amined 24 hours after its preparation and was found to
be clear and free of any cloudiness or turbidity.

EXAMPLE 8

A 9-inch wide strip of 80 X 80 (threads to the inch)
percale cotton approximately 6 feet long was given a
single padding throught a 100 ml portion of a clear,
freshly prepared resin-finishing solution prepared by
mixing 180 parts of a water solution containing 45 per-
cent methylol imidazolidone monomer, 65 parts of a 25
percent aqueous zinc nitrate solution, 0.8 part of the
composition of Example 4 (co-solvent: ethylene glycol)
and 80 parts of water. The pH of the solution was ad-
justed to pH 3.5 with glacial acetic acid. The padded
cloth was nipped to approximately 85 percent pickup
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on the weight of the fabric and was then air-dried and
cured at room temperature. The treated cloth had an
excellent white brilliance when examined visually
under north light, was substantially whiter than cloth
treated in the same manner with the same resin-finish
bath but containing no whitener.

Another sample from the same stock of 80 X 80 cot-
ton percale was treated as described above wth a sec-
ond 100 ml portion of the aged, and still clear, padding
solution 2 hours after its- preparation. The degree of

" whiteness and the intensity of the fluorescence im-
parted to this cloth when compared visually, was sub-
stantially the same as that of the cloth padded with
freshly prepared resin-accelerator-brightener solution.

The remainder of the padding solution was examined
after ageing for 24 hours and was found to be clear and
free of any turbidity or separated precipitate.

EXAMPLE 9

A 9-inch wide strip of 80 X 80 (threads to the inch)
percale cotton approximately 6 feet long was given a
single padding through a 100 ml portion of a clear,
freshly prepared resin-finishing solution prepared by
mixing 18. parts of a water solution containing 45 per-
cent methylol imidazolidone monomer, 65 parts of a 25
percent aqueous zinc nitrate solution, 0.8 part of the
composition of Example 5, (co-solvent: triethanol-
amine) and 80 parts of water. The pH of the solution
was adjusted to pH: 3.5 with glacial acetic acid. The
padded cloth was nipped to approximately 85 percent
pickup on the weight of the fabric and was then air-
dried and cured at room temperature. The cloth
treated accordingly had an excelient white brilliance
when examined visually under north light, and was sub-
stantially whiter than cloth treated in the same manner
with the same resin-finish bath but containing no whit-
ener:

Another sample from the same stock of 80 X 80 cot-
ton percale was treated as described above with a sec-
ond 100 ml portion of the aged, and still clear, padding
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solution 2 hours after its preparation. The degree of
whiteness and the intensity of the fluorescence im-
parted to this cloth when compared visually was sub-
stantially the same as that of the cloth padded with
freshly prepared resin-accelerator-brightener solution.

The remainder of the padding solution was examined
after ageing for 24 hours and was found to be clear and
free of any turbidity or separated precipitate.

We claim:

1. A method of producing fluorescently whitened, re-
sin-treated cotton which comprises contacting the re-
sin-free fibers with an effective amount of a stable
aqueous, fluorescent whitening composition which
contains as the essential fluorescent whitening ingredi-
ent approximately 10 to 30 percent by weight of a dis-
solved tetra-alkali metal salt of 4,4’-bis(4-p-
sulfoanilino-6-diisopropanolamino-s-triazin-2- )
ylamino)-2,2"-stilbenedisulfonic acid, and approxi-
mately 5 to 15 percent by weight of a co-solvent se-
lected from the group consisting of polyhydric alco-
hols, diglycol ethers, polyethylene glycols of the for-
mula H(OCH,CH,),,OH, wherein # is an integer from
4 to 6, and alkanolamines of the formula (HO-
alk),~—NR;_ , wherein alk is a bivalent alkane radical of
2 to 4 carbon atoms, R is hydrogen or alkyl of 1 to 2
carbon atoms, and p is an integer from 1 to 3 concomi-
tantly with the application of the textile treating resin;
and drying the fluorescently whitened and resin-treated
fibers.

2. The method according to claim 1 wherein the
aqueous composition contains approximately 10 to 30
percent by weight of the dissolved tetra-alkali metal
salt of 4,4'-bis(4-p-sulfoanilino-6-diisopropanolamino-
s-triazin-2-ylamino)-2,2’-stilbenedisulfonic acid and
approximately 5 to 15 percent by weight of a diglycol
ether containing 4 or 6 carbon atoms.

3. The method according to claim 2 wherein the dis-
solved alkali metal salt is the disodium dipotassium salt
and the diglycol ether is dipropylene glycol.
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