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The present invention relates to textile finish-
ing agents, to improved methods of finishing
textile materials and to the products so pro~
duced, and more particularly to textile finishing
agents which impart excellent dimensional sts-
bility and crease and crush resistance to textile
materials. The invention more particularly in-
cludes finishing agents for the treatment of tex-
tile materials comprising proteinaceous yarns or
fibers and/or cellulose derivative staple fibers
or filaments; improved methods of finishing such
textile materials and the improved textile ma-
terials so produced.

Textile materials have been treated, hereto-
fore, with a variety of textile finishing agents
for the purpose of improving the dimensional
stability and/or crease and crush resistance of
such textile materials. For example, cotton,
rayon, cellulose derivatives, nylon and other
fibers, yarns, and fabrics have been treated with
urea-formaldehyde resins, thio urea-formalds-
hyde resins, melamine-formaldehyde resins and
alkylated derivatives therecf, aldehydes such as
formaldehyde and the like. Moreover, protein-
aceous textile materials such as wool and other
keratinous fibers, yarns and fabrics and animal
furs have been treated with such finishing agents
or have been treated with such other agents
as aqueous or anhydrous solutions containing
halogen per se, or with a urea-formaldehyde resin
which is cured in situ and then followed by a
chlorine treatment.

It has also been proposed in the Arsem Patent
No. 2,472,361 to prepare organic N-halogen com-

bounds by freating organic nitrogen compounds

including melamine, melamine resins and urea-
formaldehyde resins with sodium hypochlorite or
chlorine under acidic conditions:. However, the
melamine resins or urea resins thus employed
are either water-insoluble prior to the formation
of the N-halogen derivative, or the N-halogen
derivative thereof is water-insoluble. Moreover,
the N-halogen melamine or urea resing brepared
as described in the Arsem patent are sometimes
obtained as colored precipitates. Because of the
water-insolubility of the N-halogen melamine

and urea resins of Arsem they are not suitable.

for the impregnation of textile materials for
shrinkproofing and creaseproofing purposes.
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In accordance with the present invention, on
the other hand, it is possible to prepare aqueous
solutions of water-soluble N-halogenated mela-
mine-aldehyde and urea-aldehyde condensation
products which are especially suitable for the
treatment of textile materials and particularly
textile fabrics, . Moreover, in accordance with the
bresent invention an improvement and advancein
the textile industry is effected wherein textile ma-~
terials freated with such solutions and then dried
and cured, not only possess improved dimensional
stability and erease or crush resistance, but also
Dbossess a soff, full and a substantially natural
hand or feel, satisfactory tensile strength and
wearing qualities.

One object of the present invention is to pro-
vide novel, water-soluble finishing agents for
textile materials.

A further object of this invention is to provide
aqueous solutions comprising a new class of
water-soluble condensation products which re-
main water-soluble for a period of time suitable
for textile impregnation.

A further object of this invention is to provide
methods of imparting excellent dimensionsal
stability and crease or crush resistance to textile
materials without substantially altering the hand
or feel of such textile materials.

Still further objects and advantages of this
invention will appear in the following descrip-
fion and appended claims. However, before ex-~
plaining the present invention in detail, it is to
be understood that the invention is not limited
in its application to the details described herein
since the invention is capable of other embodi-
ments and of being carried out in various ways.
Also it is to be understood that the phraseology
or terminology employed herein is for the pur-
Dose of description and not of limitation, and
it-is not intended to limit the invention claimed
herein beyond the requirements of the prior art.

The textile treating methods of this invention
are carried out, in general, by impregnating a
textile material, barticularly s textile fabrie,
and preferably a fabric containing wool, with a
neutral to alkaline agueous solution comprising
a water-soluble N-halogenated amine~-formaji-
dehyde condensation broduct such as a water-
soluble N-halogenated melamine-formaldehyde
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condensation product or a water-soluble N-
halogenated urea-formaldehyde condensation
product or a water-soluble N-halogenated methyl-
ated derivative of such condensation products,
and then curing the condensation product in situ
on the textile material.. The impregnated textile
material is preferably extracted, for example, by
centrifuging the material or passing it between
squeeze rolls to remove €xXcess solution prior to
the curing operation.

The impregnated material may be dried prior
to the curing of the condensation product or the
material may be dried simultaneously with the
curing of the condensation product. The appii-
cation of from about 2 to 26% by weight of con-
densation product solids, based on the dry tex-
tile material, followed by curing of the conden-
sation product solids to -the water-insoluble
state provides a textile material having good di-
mensional stability and a soft, full and substan-
tially natural hand or feel and a satisfactory
tensile strength. The application of from about
10 to 25% by weight of condensation product
solids, based on the dry material, under such
conditions provides a textile material having ex-
cellent dimensional stability and crease or cruch
resistance. ,

The term “neutral to alkaline agueous solu-
tion” as employed in the description and ap-
pended claims is intended to mean a solution
having a pH of 7.0 or higher as mesasured by the
glass electrode. The preferred solutions for the
purposes of this invention are those which have
a pH between about 7.2 and 9.5.

A wide variety of textile materials may be
treated in accordance with the present invention.
As examples of such textile materials may be
mentioned cotton, rayon, cellulose derivatives,
such as cellulose esters and ethers and more par-
ticularly cellulose acetate, nylon, wool and other
keratinous materials, ammal furs, protein fibers
such as casein iibers, zemn fipers, peanut protein
ficers and the like. Moreover, textile materials
of the above type may be in the form of yarns,
fibers, tilaments, staple fibers, fabrics and the like,
and may ccntain one. of the above materials
wholly or may be made up of suitable mixtures
of such materials.

The textile treating methods described herein
are preferably employed in the treatment of tex-
+ile fabrics comprising proteinaceous fibers or
yarns, particularly all wool fabries, or in the
treatment of textile fabrics comprising cellulose
ester staple fibers or filaments, particularly tex-
tile fabrics comprising cellulose acetate staple
fibers or filaments or both.

The water - soluble N - halogenated amine-
formaldehyde condensates or finishing agents.
used in the textile treating methods of the present
invention may be prepared in a variefy of ways.
One suitable method of preparing such finishing
agents comprises reacting a halogenating agent
such as chlorine, bromine and the like, or a com-
pound which contains active halogen, that is,
yields free halogen in an aqueous medium, for
example, a compound such as chloramine T, in
5 neutral to alkaline agueous solution with a
water-soluble heterocyclic amine-formaldehyde
condensation product, as for example, a water-
soluble amino-triazine-formaldehyde condensa-
tion product such as a water-soluble melamine-
formaldehyde condensation product, or a water-
soluble aliphatic amine-formaldehyde condensa-
tion product such as a water-soluble urea-
formaldehyde condensation product. The aque-

(@21

10

20

25

30

[
(=]

40

50

55

65

70

75

ous sclution in which the reaction Is car-
ried out should be maintained at a PH of at
least 7.0 and preferably between 7.2 and
9.5 to prevent the precipitation of the condensa-
tion product from the solution as 2 water-
insoluble polymerizate. In cases whare the pX
of the sclution tends to drop during the reaction
between the halogenating agent and the conden-
sation product the pH of the solution is suitably
maintained at 7.0 or higher by the addition cf
sodium hydroxide or sodium carbonate or some
other suitable alkali. The reaction between the
halogenating agent and the condensation prod-
uct is normally carried out at room temperature,
that is, at a temperature of about 70 to 90° I,
but temperatures as low as 40° F. or as high as
110° 7. may also be used.

The amine-formaldehyde condensation product
employed in the above reaction should be water-
soluble, and preferably moncmeric or essentially
monomeric. Such condensation product should
contain at least one nitrogen atom containing at
least one replaceable hydrogen atom so that the
halogen or the active halogen derived from the
halogenating agent can replace such hydrogen
atom to form an N-halogen derivative of the con-
densation product.

As examples of suitable water-soluble heterc- .
cyclic amine-formaldehyde condensation prod-
ucts, including amino-triazine-formaldehyde con-
densation produects, which are employed in pre-
paring the finishing agents of this invention in
addition to those described above may be menh-
tioned water-soluble condensation products of
formaldehyde with 2,4  diamino-6-hydroxy-s-
triazine, 2,4 diamino-6-chloro-s-triazine, melam,
melem, and the like. Water-soluble thiourea
modified melamine-formaldehyde condensation
products are also useful. The water-soluble
methylated derivatives of the foregoing conden-
sation products, that is, waber-soluble methyl
ethers of such condensation products derived by
reacting the water-soluble heterceyelic amine-
formaldehyde condensates with methyl alcohol
are particularly useful.

As examples of suitable water-soluble aliphatic
amine - formaldehyde condensation products
which are employed in preparing the finishing
agents of this invention, in addition to those de-
seribed above, may be mentioned water-soluble
condensation products of formaldehyde with
thiourea, dicyandiamide, cyanamide, guanidine
and the like. In general the water-soluble con-.
densation product of formaldehyde and any ali-
phatic amine containing the grouping

NHz—-él)—N<

where X is oxygen, sulfur or an imido group and
the free valences of the nitrogen atom are ab-
tached to hydrogen or carbon or both are useful.’
Such amine compound contains from 1 to 4
carbon atoms and no other atoms other than
those set forth in the above structural formula.

The preferred finishing agents for the purboses
of this invention are those water-soluble M-
halogenated condensation products which are de-
rived by replacing a hydrogen atom on one of the
nitrogen atoms of a watber-soluble melamine-
formaldehyde condensation product or a water-
soluble methylated melamine-formaldehyde con-
densation product with 2 halogen atom and pref-
erably a chlorine atom.

Amine-formaldehyde condensation products of
the type used above are suitably prepared by re-
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acting the amine with formaldehyde in a neutral
to alkaline agueous medium until a monomeric
or low polymeric condensation product is ob~
tained, that is, it is preferred to avoid condensa-~
tion products which are diffieultly soluble in an
aqueous medium. Suitable methylated deriva-
tives of the above resins may be prepared by re-
acting the monomeric or low polymeric condensa-~
tion produci with methyl alcohol under acidic
conditions, after which the solution is made
alkaline. Moreover, it is necessary to obtain a
water-soluble methylated derivative.

As examples of suitable halogenating agents
which are useful in preparing the finishing agents
of this invention are the halogens per se, that is,
chlorine, bromine, iodine and the like, or com-
pounds which yield active (free) chlorine, bro-
imine, iodine and the like in an aqueous medium
under neutral or alkaline conditions as, for ex~
ample, sodium and calcium hypochlorite or the
corresponding bromine, iodine, and fluorine de-
rivatives of such compounds, and compounds
such as chleramine B (otherwise known as N, N-
sodium chlorobenzene sulfonamide), chloramine
T (otherwise known as chlorazene or sodium p-
toluene-sulfochloramine), dichloramine 'T' (other-
wise known as p-toluene-dichlorosulfamine or
N, N-dichloro toluene sulfonamide), N, N’-di-
chloro dimethyl hydantoin or the corresponding
bromine, iodine or fluorine derivatives of such
compounds. The halogenating agents employed
herein may be water-soluble or water-insoluble.
Howsever, it is preferred to use water-soluble hal-
ogenating agents since the water solution of the
water-soluble N-halogenated amino-formalde-
hyde condensations obtained by the reaction of
such halogenating agents and the water-soluble
amino-formaldehyde condensation products are
used without further processing. On the other
hand, when water-insoluble halogenating agents.
are employed it is usually necessary to separate’
the unreacted halogenating agent from the solu-
tion prior to the impregnation of the textile mate-
rials. Preferred halogenating agents are chlor-
amine T, sodium hypochlorite or alkaline solu-
tions of chlorine in water.

The halogen of the halogenating agent whether
it be a halogen per se or free halogen derived
from one of the halogenating agents described
akove reacts in part with the amine-formaldehyde
condensation products hereinbefore described by
replacing a replaceable hydrogen atom on one
of the nitrogen atoms of the amine-aldehyde
condensation product to form an N-halogenated
condensation product. The mechanism of the
reaction varies with the particular halogenating
agent employed but the end product is the same.
For convenience in description the reaction mech-
anism between chloramine T and trimethylol
melamine is described below but it is to be under-
stood that similar reactions take place between
chloramine T and other amine-formaldehyde
condensation products containing at least one
nitrogen atom having at least one replaceable
hydrogen atom:

[¢)] CH; CH;
neutral to
+ H:0 = NaoCl +

alkaline sodium

hypo-
S0z chlorite 8102
1{]’ NH;

N
Na./ Cl

chloramine-T p-toluene sulfonamide

As is shown in the above equation the chlor-

2,654,720

10

15

20

25

30

35

40

55

80

65

70

75

6

amine T dissociates in the presence of water and
under neutral to alkaline conditions into sodium
hypochlorite and p-toluene sulfonamide, This
reaction is reversible and therefore the com-
bounds described iii the above equation are pres-
ent in equilibrium.

(2) H—-II\I—CHzOH
S
BN NN ,
i (l} ] water
HOCH~N—C —N—CH;OH + NaOC ——
N\ N/ neutral to
alkaline
trimethylol melamine
H—l}I—CHzOH
Ve C\
X
PYorg
HOCH:N—C C—N—CH;0H + NaOH
\N/

N-—chlorinated trimethylol melamine

The sodium hygpochlorite cbtained by the dis-
sociation of chlroamine T as illustrated in Equa~
tion 1 releases free chlorine which replaces one
of the replaceable hydrogen atoms on one of the
nitrogen atoms of the trimethylol melainine, and
sodium hydroxide is also formed. The resulting
broduet is an N-chlorinated trimethylo]l melamine
which is water-soluble in a neutral to. alkaline
agueous solution.

The amount of halogenating agent employed
may be varied to some exient, but should not
be sufficient {o provide enough halogen to pre-
cipitate the condensation product from solution.
In general, the amount of halogenating agent
employed to prepare the N-halogenated conden-
sation products varies between about 0.1 and 20%
hased on the weight of the condensation product
in the solution, depending on the molecular weight
of the halogenating agent, the amount of aciive
or available halogen present therein and the con-
densation product used. Thus in those instances
where halogen per se is employed it ig generally
desirable to employ from about 0.1 to 2% by
weight of halogen based on the weight of the
condensation product. On the other hand when
high molecular weight halogenating agents which
contain about 10 to 15% of available halogen
are used as, for example, chloramine-T, it is gen~
erally desirable to employ from about 5 to 20%
by weight of such halogenating agent based on
the weight of the condensation product in the
solution. In most instances when the halogenat-
ing agent is a compound which contains active
or available halogen as, for example, chloramine-
T it is preferred to use from about 5 to 129% by
weight of the halogenating agent based on the
weight of the condensation product.

The type of textile material on which the N-
halogenated condensation product or finishing
agent Is to be applied also has some influence on
the amount of halogenating agent used in pre-
paring the N-halogenated condensation product.
While the amounts of halogenating agent de-
scribed above are generally suitable when the
N-halogenated condensation product is to be ap-~
plied to proteinaceous textile materials and cellu-
lose esters textile materials, it is preferred to use
from about 0.05 to -about 5% by weight of the
halogenating agent based on the weight of the
condensation product to prepare the N-halo-
genated condensation product for use on rayon
and cotton textile materials.

Although the preparation of the N-halogen-~
ated condensation products or finishing agents
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of this invention has been described with refer-
ence to the use of a neutral to alkaline aqueous
reaction medium, it is to be understood that suit-
able products may also be prepared by treating
solid, water-soluble amine-formaldehyde con-
densates with halogen gas using the proportions
of reactants described above, after which the N-
halogenated solid product may be dissolved in
2 neutral to alkaline aqueous solution.

The N-halogenated condensation products de-
seribed herein are water-soluble and contain
active or available halogen. The halogen is gen-
erally released quite slowly under neufral or
alkaline conditions and at normal room temper-
atures. However, under acidic conditions and at
elevated temperatures the halogen therein is lib-
erated gquite rapidly. The neutral to alkaline
agueous solutions comprising the water-soluble
N-halogenated condensation products are stable
without precipitation of the condensation prod-
uct for practical perlods of time, usually from
8§ to 72 hours or longer. The addition of curing
agents or catalysts usually shortens the period
of stability but the resulting solutions have suit-
able stability for textile impregnation.

The above described N-halogenated amine-
formaldehyde condensation products may be ap-
plied to textile materials in & variety of ways.
Tor example, the material may be immersed, al-
ternately dipped and allowed to drain, or padded
one or more times through an agueous bath con-
taining the N-halogenated condensation product
or an aqueocus solution of the N-halogenated con-
densation product may be sprayed on the mate-
yial. Moreover, other methods of applying the
M-halogenated condensation product to textile
materials may be used. In order to assist the
penetration of the condensation product into the
textile materials, a water-soluble wetting agent
may be added to the solution containing the N-
halogenated condensation product preferably
prior to treating such materials. A wide variety
of water-soluble wetting agents may be used for
the above described purpose. As examples of such
wetting agents may be mentioned water-soluble
long chain sulfonated aromatic compounds such
as the sodium salt of cetyl benzene sulfonic acid,
the sodium salt of stearyl benzene sulfonic acid,
the sodium salt of octa-hydroanthracene sulfonic
acid, 2(g-sulfonaphthyl) stearic acid and the
like; water-soluble long chain polyethylene '0X-
ides and polyethylene oxide derivatives such as
Carbowax (polymerized ethylene oxide), water-
soluble sorbitol monolaurate-, sorbitol mono-
palmitate-, sorbitol monostearate-, and sorbitol
monooleate polyethylene oxide derivatives, water-
soluble aryl alkyl polyether alcohols, water-solu-
ble organic polyether alcohols and the like. More-
over, suitable mixtures of water-soluble wetting
agents may be used.

Tn addition to the water-soluble N-halogen-
ated condensation product or products, the
aqueous solution with or without a water-solu-
ble wetting agent as usad for the treatment of
textile materials may also contain an appropri-
ate smount of a curing catalyst or catalysts. Al-
though the N-halogenated condensation product
can be cured in situ on the textile materials with-~
out the aid of catalysts or accelerators, it is gen-

erally desirable to employ a suitable catalyst in g

order to decrease the time required to bring about
the cure. It is possible to use a wide variety
of curing catalysts or accelerators for this pur-
pose. As examples of these may be mentioned
zinc chloride, diammonium hydrogen phosphate,
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‘example, up to 10 or more minutes.

oxalic acid, ammonium chloride, dilute mineral
acids such as, for example, hydrochloric and sul-
furic acids, acetic acid, amino-alkylalcohol phos-
phate salts such as, for example, 2-amino, 2~
methyl propanol phosphate and the like. Care
shouid be taken, however, to maintain the solu-
tion in & neutral to alkaline condition prior to
and during the textile impregnation.

Suitable finishing solutions for use according
to the invention may preferably contain from 2
to 30% of N-halogenated amine-formaldehyde
condensation product from 0 to 2% of a water-
soluble wetting agent, from 0 to 8.0% of a cur-
ing catalyst or accelerator, the balance consist-
ing primarily of water. Moreover, the above so-
lutions may be used at any appropriate tempera-
ture as, for example, from 10 to 40° C. Further-
more, the textile materials may be treated with
such solutions for suitable periods of time as, for
Although
the above conditions show a preferred embodi-
ment of the invention, they may be obviously al-
tered to some extent depending upon the type
of material treated and/or the type of finish de-

:sired.

After the textile material has been treated in
o suitable manner as hereinbefore described, it
may be dried and then cured, or dried and cuved
in the same operation. However, it is generally
desirable to extract a suitable quantity of excess
solution from the textile materials in order to
more carefuily control the amount of N-halogen-
ated condensation product deposited in the fin-
sshed material, and also to decrease the length
of time required for drying and/or curing. Ex-
traction may be accomplished in a variety of
ways as, for example, by padding, wringing, hy-
droextraction and the like. The degree of ex-
traction is preferably adjusted so that from 2
to 259% solids are deposited on the textile mate-
rial. The wetted textile materials may be dried
and/or cured in any suitable manner as long as
substantial injury to the material is avoided. I
preliminary drying is desired, suitable tempera-
tures as, for example, from 150 to 225° F. may
be used. The resin impregnated textiles may
then be cured at appropriate temperatures, pref-
erably at from 240 to 350° F. until the resin has
set to the desired extent by the action of heat
and/or catalyst. Curing times of from 1 to 60
minutes may be used depending upon the curing
temperature and catalyst. Longer curing times
may be necessary if a catalyst is omitted.

A further understanding of the invention wiil
be obtained from the following examples, which
are intended to be illustrative but not limitative
of the invention.

Example 1

A low polymeric water-soluble amine-formal-
dehyde condensation product (hereinafter re-
ferred to as Condensate A) is prepared by re-
acting 4 mols of formaldehyde in the form of
a 37% neutral agueous solution with 1 mol of
melamine at 2 pH of about 9.3. The mixture Is
maintained at a temperature of approximately
80° C. during the reaction and &s soon as it he=-
comes clear the solution is spray dried while the
temperature of the sclution is maintained at ap-
progimately 80° C. An amorphous solid having
extreme water-solubility is obtained.

An alkaline aqueous solution comprising a
water-soluble N-halogenated amine-formalde-
hyde condensation product is prepared by stir-
ring the following ingredients (parts shown are
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parts by weight) for about 12 minutes at a tem-
Pperature of approximately 75° P.:

75 parts of Condensate A, prepared as described
above.

420 parts of water.

1 part of the condensation product of 1 mol of
paraoctyl phenol and 11 mols of ethylene oxide.

0.8 part of ammonium chloride as a curing cata-
lyst.

10 parts of sodium hypochlorite solution con-
taining 12% available chlorine by volume.

The resulting solution comprisesd a water-
soluble N-chlorinated melamine formaldehyde
condensate which contains active chlorine. The
PH of the solution is approximately 9.3 as
measured by the glass electrode.

A piece of wool flannel measuring ahout 18
inches by 22 inches is padded through the sbove
solution so as to pick up about 12.4% by weight
of condensation product solids, based on the dry
flannel weight. The flannel is next dried and
cured at a temperature of approximately 300°
P. for a pericd of about 30 minutes.

The wool flannel treated in the above manner
exhibits excellent dimensional stability or re-
sistance to felting, even after three wool washes,
and has a soft and full hand or feel. In addi-
tion, the tensile strength of the treated flannel
in warp and filling direction is entirely satisfac-
tory. '

Example II

An alkaline agqueous solution comprising a
water-soluble N-halogenated amine-formalde-
hyde condensate is prepared by stirring the fol-
lowing ingredients (parts shown are parts by
weight) for about 15 minutes at a temperature
of approximately 85° I.:

27 parts of the condensate as prepared in Ex-
ample I (Condensate A).

2.7 parts of chloramine T.

69 parts of water.

4.3 parts of 2-amino, 2-methyl propanol phos- :ii

phate in the form of a solution containing
35% by weight of a salt prepared by neutraliz-
ing 2-amino, 2-methyl propanol with phos-
phoric acid.

The resulting solution comprised a water-
soluble N-chiorinated melamine-formaldehyde
condensate which contains active chlorine. This
solution has a pH of 7.6 as measured by the glass
electrode.

A cut of brown worsted suiting is padded
through this solution so as to deposit approxi-
mately 12.7% by weight condensation product
solids, and it is then plaited on a Aat truck in yard
lengths. Drying and curing is accomplished in
a nine-section carbonizer with the first three
sections having a temperature ranging from 160
to 180° ¥. and the last six sections having a tem-
perature ranging from 262 to 282° F. The cut
of suiting is in the carbonizing unit for about 22
minutes and is then scoured in a Dolly Washer
at about 100° F. in three pounds of the conden-
sation product of 1 mol of para-octyl phenol
and 11 mols of ethylene oxide per 300 gallons of
water. The suiting is rinsed and dried on g pin
tenter dryer at about 230° ¥, Drying is followed
by decating and shearing.

A cut of herringhone woolen suiting is treated
in the same manner,

The following results show the effect of the
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treatment on the dimensional stability of the
worsted and herringbone suitings:

Percent Shrinkage
After 3 | Afters
Relaxed | Wool Wool
Washes | Washes
Untreated brown suiting:
WD - e ceeee 0.0 2.3 4.0
Mllin; 7.5 10.0 119
arp 11 2.9 3.3
flling_ .. 0.6 L2 1.2
Untreated herringbone:
warp 1.8 5.0 6.3
fillin . 8.1 11.2 11.9
Treated berringbone:
WD e oo 1.2 3.1 3.1
Fi1151 Y S 0.7 0.7 0.0
Moreover, in addition to the excellent dimen-

sional stability or resistance o felting as shown
in the above table, the fabrics also possessed a
soft, full -and substantially unaltered hand.
Furthermore, the tensile strength of the treated
iabrics both in the warp and filling directions is
entirely satisfactory.

Example IIT

An -alkaline aqueous solution comprising a
water-soluble N-halogenated amine-formalde-
hyde condensate is prepared by stirring the fol-
lowing ingredients (parts shown are parts by
weight) for a period of about 15 minutes at a
temperature of approximately 80° F.:

30 parts of the condensate as prepared in Ex-
ample I (Condensate A).

3 parts of chloramine T.

190 parts of water.

1 part of sodium dodecyl benzene sulfonate con-
taining 30% solids.

2.4 parts of 2-amino, 2-methyl propanol phos-
pbhate in the form of a solution containing
35% by weight of the salt formed by neutraliz-
ing 2-amino, 2-methyl propanol with phos-
phorie acid.

The resulting solution comprised a water-solu-
ble N-chlorinated melamine-formaldehyde con-
densate which contains active chlorine. The pHE
of this solution is about 7.7 as measured by the
glass electrode.

A dry claret crepe fabric having a viscose
rayon warp and cellulose acetate filling is padded
at open width through this solution so as to pick
up about 12% by weight condensation product
solids. The fabric is then run through a loop
dryer at speed of about 40 to 50 yards per minute
and at a temperature of approximately 280° .

" Curing is accomplished by heating the fabric for
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a period of about 3.5 minutes in a loop dryer at
a temperature of approximately 850° ¥. 'The
fabric is then washed for 30 minutes at a tem-
perature of 100 to 110° F. in an aqueous solution
containing soda ash and a compound having the
formula Ci7Hs3-CO-NCH3CoHs SO3Na. Finish-
ing is accomplished by drying in a loop dryer, fol-
lowed by a steam tentering, decatizing and
calendering.

The fabric was observed tc have a substan-
tially unaltered hand or feel immediately after
the cure, that is, compared to an untreated fabric
from the same roll. Moreover, the treated fabric
possessed excellent dimensional stability even
after three launderings. It also possessed im-
proved resistance to creasing and crushing, and
was entirely satisfactory in regards to temsile
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—strength. The claret fabric had substantially the
same shade after treatment as an untreated
tabric from the same roll.

Exzample IV

An all wool houndstooth fabric is treated with
the aqueous solution comprising a water-soluble
.N-chlorinated melamine-formaldehyde conden-
sate, prepared as described in Example III, using
the procedure set forth in Example III. The
resulting fabric which contains about 12% of
cured condensate is subjected to 3 wool washes
and shows less than 1% loss in area.

_An identical fabrie is treated with an aqueous
solution of unmodified melamine-formaldehyde
condensate, prepared as described in the first
paragraph of Example I, according to the pro-
“cedure deseribed in Example JII. The resulting
fabric which contains about 129% of cured con-
densate is subjected to 3 wool washes and shows
a loss in area of 38%.

It is thus seen that the N-chlorinated mel-
amine-formaldehyde condensate effects a marked
improvement in the resistance to shrinkage of
the all wool houndstooth fabric as compared to
the unmodified melamine-formaldehyde conden-
sate.

Ezample V

A low polymeric water-soluble amine-formal-
dehyde condensation product (hereinafter re-
ferred to as Condensate B) is prepared by re-
acting suitable proportions of formaldehyde in
the form of a 37% neutral agueous solution,
melamine and methyl alcohol under refluxing
conditions and the resulting water-soluble resin
is then further reacted with suitable proportions
of thiourea and formaldehyde to yield what is
believed to be a monomeric or essentially low
polymeric thiourea and formaldehyde modified
methyl ether of pentamethylol melamine. The
above resin may be concentrated by evaporation
and is capable of being diluted with water and/or
alcohol. .

An alkaline agueous solution comprising a
water-soluble N-halogenated
hyde condensate is prepared by stirring the fol-
lowing ingredients (parts shown are parts by
weight) for about 10 minutes at a temperature
of approximately 85° P

100 parts of the condensate as prepared above
(Condensate B), containing about 60% con-
densation product solids.

3 parts of diammonium hydrogen phosphate.

368 parts of water.

5 parts of chloramine T.

1.25 parts of the condensation product of 1 mol
of para-octa phenol and 11 mols of ethylene
oxide.

The resulting solution comprises 2 water-solu-
ble N-chlorinated thiourea and formaldehyde
modified methyl ether of pentamethylol melamine
which contains active chlorine. This has & pH
of about 7.8 measured by the glass electrode.

A skein of wool yarn weighing approximately &:

19 grams is immersed in this solution and is
centrifuged to a pickup of about 7% condensa-
tion product solids. The treated wool skein is
then dried and cured at a temperature of aboutb
300° F. for a period of approximately 30 minutes.
The wool yarn so treated exhibits excellent
“resistance to felting, even after 3 wool washes,
and has a soft, full and substantially unaltered
hand or feel. Moreover, the tensile strength of
the treated wool yarn is entirely satisfactory.
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Example VI

A water-soluble low polymeric amine-formal-
dehyde condensation product (hereinafter re-
ferred to as Condensate C) is prepared by re-
acting 1 mol of melamine with 5 mols of form-
aldehyde in the form of a 37% neutral aqueous
solution at a temperature of about 100° C. until
solution occurs. The condensation product is
separated from the above solution by cooling and
is then recovered by filtration and dried. The
condensate so separated is alkylated by reaction
with 14 mols of methyl alcohol under refluxing
conditions in the presence of about 0.1 mo!l of
hydrochloric acid. The reaction is allowed to
proceed until solution occurs whereupon said
solution is then neutralized with caustic soda to
the phenolphthalein endpoint. This solution
is concentrated by evaporation to 60% conden-
sation product solids content. The resulting
condensation product is obtained in the form of
a viscous liguid capable of extreme dilution with
water and/or alcohol.

An alkaline agueous solution comprising @
water-soluble N-halogenated amine-formalde-
hyde condensation product is prepared by stir-
ring the following ingredients (parts shown are
parts by weight) for about 10 minutes at a tem-
perature of approximately 80° F.:

20 parts of condensate as prepared above (Con-
densate - C), containing 60% condensation
product solids.

78 parts of water.

1 part of chloramine T.

1.9 parts of 2-amino, 2-methyl propanol phos-
phate in the form of a solution containing
359, by weight of a salt prepared by neutraliz-
ing 2-amino, 2-methyl propanol with phos-
phorie acid.

0.5 parts of sodium dodecyl benzene sulfonate,
containing 30% solids.

The resulting solution comprises a water-
soluble N-chlorinated methyl ether of melamine-
formaldehyde condensation product which con-
tains active chlorine. The pH of this solution is
about 7.7 as measured by the glass electrode.

A piece of folded, but split tubular knit, all-
wool jersey is padded through this solution at
the rate of about 20 yards per minute, and the
pickup is adjusted so as to deposit 8.4% con~
densation product solids on the jersey. After
padding, the piece is opened to full width, and
dried at about 150° F. for a period of approxi-
mately 30 minutes in a loop drier. The treated
jersey is then cured in the same dryer at a
temperature of approximately 280° P for a period
of about 17 minutes. After the curing operation,
the jersey is steam framed twice. The original
width of the piece is 56 inches and it is steam
framed as above at 52 inches.

The treated jersey has a soff, full hand or
feel, and possesses excellent dimensional stability
or resistance to felting as shown by the results
in the following table:

Percent Shrinkage

After 3
Wool
Washes

After 5
Wool
Washes

Relaxed

Untreated jersey:
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In addition, the treated jersey possesses a saf-
isfactory tensile strength in the length and width
directions.

Compositions were prepared as deseribed in
Examples 8, 9 and 10 of the Arsem patent, No.
2,472,361 except that Condensate C, prepared as
described above, was used instead of the suc-
cinimide and melamine, respectively, of Arsem’s
examples. In each case the condensation prod-
uct immediately precipitated from the solution
as a water-insoluble gummy product which was
not suitable for the impregnation of textile ma-
terials. The compositions thus ebtained were acid
and had a pH of 5,1, 44 and 4.9, respectively.

Example VII

An alkaline aqueous solution comprising a
water-soluble N-halogenated =aliphatic amine-
formaldehyde condensation product is prepared
by stirring the following ingredients (parts
shown are parts by weight) for about 10 minutes
at a temperature of about 75° ¥.;

125 parts of an agueous urea-formaldehyde paste
having a pH of 8 and comprising 55% by
weight of a water-soluble urea-formaldehyde
condensate.

375 parts of water.

T parts of a sodium hypochlorite solution contain-
ing 129% available chlorine by volume.

1 part of the condensation product of 1 mol of
para-octyl phenol and 11 mols of ethylene
oxide. .

1.9 parts of ammonium chloride as a curing
catalyst.

The resulting solution comprises a water-
soluble N-chlorinated urea-formaldehyde con-
densate which contains active chlorine, The pH
of this solution was ahout 8.8 as measured by
the glass electrode.

A cut of brown worsted suiting is padded
through this solution so as to deposit approxi-
mately 12% by weight of condensation product
solids, based on the dry weight of the suitine.
The suiting is then dried at a femperature of

about 160 to 180° F. and finally cured at a tem- i

perature of about 300° ¥. for 30 minutes to in-
solubilize the condensate therein.

The worsted suiting treated in the above man-
ner exhibits good dimensional stability or resist~
ance to felting, even after three wool washes, and
has a soft and full hand or feel. In addition, the
tensile strength of the suiting in warp and filling
direction is entirely satisfactory. )

The water-scluble N-halogenated amine-form-

aldehyde condensation products of this invention :

may be employed alone or as mixtures thereof.
Furthermore, they may be employed in combina-
tion with other amine-formaldehyde condensates
which have not been halogenated, Tt is intended
that such modifications and variations be in-
cluded within the scope of this invention,

The term “cure’” as used herein is intended to
cover a variety of degrees of polymerization to
which the N-halogenated amine-formaldehyde
condensates of the present invention may be sub-
mitted. Thus, the polymeric form of the finish
may range from a slightly polymerized to a com-
pletely polymerized state depending upon the
type of finish desired. If a substantially non-
wash resistant finish is contemplated, for exam-
ple, the condensate need only be slightly poly-
merized, that is, it need only be cured for a short
period of time at relatively low temperatures.
On the other hand, an N-halogenated amine-
formaldehyde condensate of the type herein em-
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ployed may be highly polymerized or substantial-
ly thoroughly cured to vield a textile finish which
is substantially resistant to washing.

This application is a continuationsin-part of
our co-pending application Serial No. 770,168
filed August 22, 1947 and now abandoened.

What is claimed:

1. A finishing composition for textile mate-
rials comprising a neutral to alkaline aqueous
solution comprising a water~soluble N-halogen-
ated condensation product selected from the
group consisting of water-soluble N-halogenated
aminotriazine-formaldehyde condensation prod-
ucts, water-soluble N-halogenated aliphatic
amine-formaldehyde condensation products, and
watber-solubie N-halogenated methylated deriv-
atives of said condensation products, said ali-

‘pPhatic amine containing. from 1 to 4 carbon

atoms and having the grouping

X
NHz—%L—N(

where X is selected from the group consisting
of oxygen, sulfur, and an imido group and the
free valences on the nitrogen are attached to
atoms selected from the group consisting of hy-
drogen and carbon atoms, said aliphatic amine
being further characterized in that it contains
no atoms other than those defined in the fore-
going formula, said N-halogenated condensation
produet being further characterized in that it
contains available halogen and is prepared by
contacting a compound selected from the group
congisting of free halogen and compounds ca-
pable of liberating free halogen in a neutral to
alkaline aqueous soluticn with the corresponding
water-soluble unhalogenated condensation prod-
uct, which contains a replaceable hydrogen atom
on a nitrogen atom thereof, in a neutral to ague-
ous solution.

2. A finishing composition for textile mate-
rials comprising a neutral to alkaline agueous
solution ecomprising a water-soluble N-halogen-
ated amino-~triazine-formaldehyde condensation
product whieh contains available halogen, said
condensation product having been prepared by
contacting a compound selected from the group
consisting of free halogen and compounds eca-
pable of liberating free halogen in a neutral to
alkaline agueous solution with a water-soluble
amino-triazine-formaldehyde condensation prod-
uct having a replaceable hydrogen atom on a
nitrogen atom thereof in a neutral to alkaline
aqueous solution,

3. A finishing composition for textile mate-
rials comprising a neutral to alkaline agueous
solution comprising a water-soluble N-halogen-
ated melamine-formaldehyde condensation prod-
uct which contains available halogen, said con-
densation product having been prepared by con-
tacting a compound selected from the group
congsisting of free halogen and a compound cs-
pable of liberating free halogen in a neutral to
alkaline aqueous solution with the corresponding

. water-soluble unhalogenated condensation prod-

uct, which contains a replaceable hydrogen atom
on a nitrogen atom thereof, in a neutral to alka~-
line agueous solution.

4. A finishing composition for textile mate-
rials comprising an agueous solution having a
PH between about 7.2 and 9.5 and comprising a
water-soluble N-chlorinated melamine-formal-
dehyde condensaticn product which contains
available chlorine;  said eondensation product
having been prepared hy contacting a compound
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capable of liberating free chlorine in a neutral
to alkaline agueous solution with & water-soluble
melamine-formaldehyde condensation product,
which contains a replaceable hydrogen atom on
a nitrogen atom thereoi, in a neutral to alkaline
agueous solution.

5. A finishing composition for textile mate-
“rials comprising a neutral to alkaline aqueous
solution comprising a water-soluble N-halogen~
ated methylated melamine-formaldehyde con-
densation product which contains available halo~
gen, said condensation product having been pre-
pared by contacting a compound selected frcm
the group consisting of irse halogen and com-
pounds capable oi liberating free halogen in a
nentral to alkaline agueous solution with a
water-soluble methylated melamine-formalde-
hyde condensation product, which contains a re-
placeable hydrogen atcm on a nitrogen atom
thereof, in a neutral to alkaline agueous solution.

6. A finishing composition for fextile mate-
rials comprising an agueous solution having a
pH between about 7.2 and 9.5 and comprising a
water-soluble MN-chlorinated methylated mel-
amine-formaldehyde condensation product which
contains available chlorine, said condensation
product having been prepared by contacting a
compound capable of liberating free chlorine in
s neutral to alkaline aqueous soliution with a
water-soluble methylated melamine-formalde-
hyde condensation product, which contains a re-
placeable hydrogen atom on 2 nitrogen atom
thereof, in a neutral fo alkaline agueous solu~-
tion.

7. A finishing composition for textile mate-
rials comprising a neutral to alkaline agueous
solution comprising a water-soluble N-halogen-
ated urea-formaldehyde condensaticn product
which contains available halogen, said condensa-
tion product having been prepared by contacting
a compound selected from the group consisting
of free halogen and a compound capabie of liber-
ating free halogen in a neutral to alkaline aque-
ous selution with a water-scluble urea-formalde-
hyde condensation product having a replaceable
hydrogen atom on & nitrogen atom thereof in a
neutral to alkaline agueous solufion.

8. A finishing composition for textile mate-
rials comprising an agueous solution having a

pH between about 7.2 and 8.6 and comprising a

water-soluble N-chlorinated urea-formaldehyde
condensation product which confains available
chlorine, said condensation product having been
prepared by contacting a compound capable of

liberating free chlorine in a neutral to alkaline :

agueous solution with a watler-soluble urea-
formaldshyde having a replaceable hydrogen
atom on a nitrogen atom thereof in a neutral
to alkaline aqueous solution.

9. A method of finishing textile materials
which comprises impregnating said materials
with a neutral to aquecus solution comprising a
water-soluble M-halogenated condensation prod-
uct selected from the group consisting of water-
soluble M-halogenated aminctriazine-formalde-
hyde condensation products, water-soluble N-
halogenated aliphatic amine-formaldehyde con-
densation products and water-soluble N-halo-
genated methylated derivatives of said conden-
sation products, said aliphatic amine containing
from 1 to 4 carbon atoms and having the group-
ing

NHz—-(‘%—N<
where X is stlected from the group consisting
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of oxygen, sulfur, and an imido group and the
free valences on the nitrogen atom are attached
o atoms selected from the group consisting of
hydrogen and carbon atoms, said aliphatic amine
being further characterized in that it contains
no atoms other than those defined in the fore-
going formula, said N-halogenated condensation
product being further characterized in that it
contains available halogen and Is prepared by
contacting a compound selected from the group
consisting of free halogen and compounds capable
of liberating free halogen in a neutral to alkaline
aqueous solution with the cerresponding water-
soluble unhalogenated condensation product,
which contains a replaceable hydrogen atom on
a nitrogen atom thereof, in a neutral to alkaline
aqueous solution, said first mentioned solution
being supplied in an amount sufficient to provide
from about 2 to 25% by weight of condensation
product solids based on the dry textile material
weight and curing the condensation products in
the textile material.

10. A method of finishing a textile material
comprising proteinaceous yarns or fibers which
comprises impregnating said material with a
neutral to alkaline agueous solution comprising
water-soluble N-halogenated melamine-formal-
dehyde condensation products which contain
available halogen, said condensation product
having been prepared by contacting a compound
selected from the group consisting of free halo-
gen and compounds capable of liberating free
halogen in a neutral to alkaline aqueous solution
with a water-scluble melamine-formaldehyde
condensation product having a replaceable hy-
drogen atom on 3 nitrogen atom thereof, in a
neutral to alkaline agueous solution, said first
mentioned solution being supplied in an amount
sufficient to provide from about 2 to 25% by
weight of condensation product solids based on
the dry weight of the textile material, and heat~
ing the textile material to dry the same and cure
the ccndensation products therein to the water-
inscluble state.

11. A method of finishing a textile fabric com-
prising proteinaceous yarns or fibers which com-
prises irapregnating said fabric with an agueous
sclution having a pH between about 7.2 and 9.6
and comprising a curing ecatalyst and water-
soluble N-chlorinated melamine-formaldehyde
condensation products which contain active
chlorine, said condensation product having been
prepared by contacting a compound capable of
liberating free chiorine in a neutral to alkaline
aqueous solution with a water-soluble melamine-
formaldehyde condensaticn product having a re-
placeable hydrogen atom on a nitrogen atom
thereof in a neutral to alkaline aguecus sclution,
said first menticned solution being supplied in
an amount sufficient to provide from about 2
to 25% of condensation product sclids based on
the dry weight of said fabric, and hesating the
fabric to dry the same and cure the condensa-
tion products therein to the water-insoluble
state.

12. A method of finishing a textile material
comprising proteinaceous yarns or fibers which
comprises impregnating said material with a
neutral to alkaline solution comprising water-
soluble N-halogenated methylated melamine-
formaldehyde condensation products which con-
tain available halogen, said condensation prod-
uct having been prepared by contacting a com-
pound selected from the group consisting of free
halogen and a compound capable of liberating
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free halogen in a neutral to alkaline aqueous
solution with a water-soluble methylated mel-
amine-formaldehyde condensation product hav-
ing a replaceable hydrogen atom on g nitrogen
atom thereof in a neutral to alkaline agueous
solution, said first mentioned solution being sup-
plied in an amount sufficient to provide from
about 2 to 25% of condensation product solids,
based on the dry textile material, and heating the
textile material to dry the same and cure the
condensation products therein to the water-
insoluble state.

13. A method of finishing a textile fabric com-~
prising proteinaceous yarns or fibers which com-
prises impregnating said fabric with an aqueous
solution having a pH between about 7.2 and 9.5
and comprising a curing catalyst and water-
soluble N-chlorinated methylated melamine-
formaldehyde condensation products which con-
tain available chlorine, said condensation prod-
uct having been prepared by contacting a com-
bound capable of liberating free chlorine in a
neutral to alkaline aqueous solution with a
water-soluble methylated melamine-formalde~
hyde condensation product having a replaceable
hydrogen atom on a nitrogen atom thereof in
& neutral to alkaline aqueous solution, said first
mentioned solution being supplied in an amount
sufficient to provide from about 2 to 25% of con-
densation product solids based on the dry weight
of the fabrie, and heating the fabric to dry the
same and cure the condensation broducts there-
in to the water-insoluble state,

14, A method of finishing a textile material
comprising proteinaceous yarns or fibers which
comprises impregnating said fabric with a neu-
tral to alkaline aqueous solution comprising
water-soluble N-halogenated urea-formaldehyde
condensation products which contain available
halogen, said condensation product having been
brepared by contacting a compound selected
from the group consisting of free halogen and
compounds capable of liberating free halogen in
a neutral to alkaline aqueous solution with a
water-soluble urea-formaldehyde condensation
broduct having a replaceable hydrogen atom on
2 nitrogen atom thereof in & neutral to alkaline
aqueous solution, said first mentioned solution
being supplied in an amount sufficient to provide
from about 2 to 25% of condensation product
solids based on the dry weight of said textile
material, and heating the fabric to dry the same
and cure the condensation products therein to
the water-insoluble state.

15. A method of finishing a textile fabric com-
prising proteinaceoug yarns or fibers which com-
prises impregnating said fabric with an aqueous
solution having a pH between about 7.2 and 9.5
and comprising g, curing catalyst and water-
soluble N-chlorinated urea-formaldehyde con-
densation products which contain available chlo-
rine, said condensation product having been pre=~
bared by contacting a compound capable of lib-
erating free chlorine in g neutral to alkaline
aqueous solution with g water-soluble urea-
formaldehyde condensation product having a re-
placeable hydrogen atom on a nitrogen atom
thereof in a neutral to alkaline aqueous solution,
said first mentioned solution being supplied in
an amount sufficient to provide from about 2
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to 25% of condensation product solids based on
the dry fabric weight, and heating the fabric
to dry the same and cure the condensation prod-
ucts therein to the water-insoluble state.

16. A method of finishing a textile material
comprising cellulose ester staple fibers or fila~
ments which comprises impregnating said mate-
rial with an aqueous solution having a pH be-
tween about 7.2 and 9.5 and comprising a cur-
ing catalyst and water-soluble N-chlorinated
melamine-formaldehyde condensation products
which contain available chlorine, said conden-
sation product having been prepared by contact-
ing a compound capable of liberating free chlo-
rine in a neutral to alkaline aqueous solution
with a water-soluble melamine-formaldehyde
condensation product having a replaceable hy-
drogen atom on a nitrogen atom thereof in a
neutral to alkaline aqueous solution, said first
mentioned solution being supplied in an amount
sufficlent to provide from about 2 to 25% of con-
densation product solids based on the dry textile
material, and heating said textile material to
dry the same and cure the condensation prod-
ucts therein to the water-insoluble state.

17. A method of finishing a textile material
comprising cellulose ester staple fibers or fila~-
ments which comprises impregnating said mate-
rial with an agueous solution having a pH be-
tween about 7.2 and 9.5 and comprising a cur-
ing catalyst and a water-soluble N-chlorinated
methylated melamine-formaldehyde condensa-
tion products which contain available chlorine,
said condensation product having been prepared
by contacting a compound capable of liberating
free chlorine in a neutral to alkaline aqueous
solution with a water-soluble methylated mel-
amine-formaldehyde condensation product hav-
ing a replaceable hydrogen atom on a nitrogen
atom thereof in a neutral to alkaline aqueous
solution, said first mentioned solution being sup-
plied in an amount suflicient to provide from
about 2 to 25% of condensation product solids
based on the dry weight of said textile material,
and heating said textile material to dry the same
and cure the condensation products therein to
the water-insoluble state.

18. A textile materia]
brocess of claim 9.

19. A finishing composition as in claim 6, but
further characterized in that the compound
capable of liberating free chlorine is sodium
p-toluene—sulfochloramine.

20. A process as in claim 13, buf further char-
acterized in that the compound capable of lib-
erating free halogen is sodium p-toluene-sulfo-
chloramine. '

brepared according to

OSCAR P. COHEN.
ELMER H. ROSSIN.
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