T

United States Patent Of]

3,170,876
Paten&edr Feb. 23, 1965

ice

1

3,170,876 )
: TEXTILE TREATING COMPOSITIONS
Rebert A: Gliney, Wilinington, Del., assignor to Aflas
Chemnical Indusiries, Ine., Wilnington, Del, a corpo-
ration of Delaware )
No Drawing, Filed Feb. 1, 1961, Ser, No. 86,325
9 Claims, (ClL 252-—8.8)

This invention relates to novel compositions for treat-
ing textile fabrics and to concentrated aqueous disper-
sions of these novel compositions and the preparation of
the dispersions. . In particular the invention relates to

©". compositions containing normally plastic or solid cationic

textile softeners which compositions form concentrated
aqueous dispersions possessing a high degree of freeze-
thaw stability. -

This application is a continuation-in-part’ of applica-
tion Serial No. 4,872 filed January 27, 1960, now aban-
doned, :

Cationic surface active agents have gained widespread
acceptance as textile 'softeners, ‘These cationic textile
softéeners posses many advaniages, such as effectiveness
in small amounts and resistance to washing, but they
suffer from several disadvantages.” Many of the cationic
softeners are waxy or gummy in- nature meking them
difficult to weigh or measure, to mix or disperse with
cther textile treating agents, and to place in a form, such
as-an aqueous dispersion, which may be readily applied
to textiles... For these reasons, it is desirable to-have a
concentrated aqueous: dispersion of . a cationic textile
treating composition, which - concentrated - dispersion is
fluid, easily handled and readily dispersed in water.

It is an object of this invention to- provide a textile
treating composition which may be admixed with water
to-form a concentrated aqueous dispersion, said con-
centrated dispersion being fluid, easily handled and readi:
Iy dispersed in water. - - ;

- It is also an object of this invention to provide-a con-

- centrated aqueous dispersion of “a - textile treating com-

position ‘which . will remain: stable ' throughout repeated
freeze-thaw. cycles. . :
Another .object of this* invention is to provide 'a con-
centrated aqueous dispersion of a textile ‘treating com-
position which is readily dispersed in-water to form a
dilute: solution of a textile ‘treating composition “which

~may be directly applied to textile fabrics.”

o

A further object is to provide a cationic textile softener
composition ‘whose softening capability is -substantially
unimpaired by-other comiporients-of the composition.

A still further object of this invention is to provide:a

“cationic. textile softener composition whose *viscosity «is

easily -controlled and which may be: prepared as-a con-
centrated- aquecus..dispersion -characterized. :by - fluidity

~even-ai high concentrations of cationic textile softener.
- Sl another: objeet -of the invention is-to provide a

7 'method for.

i - preparing-a concentrated-aqueous dispersion
of a cationic textile softener, o :
Other objects and:purposes of

1t has been discoverd that.a textile treating coinposition :

consisting” essentially of a. cationic textile softener and a

nonionic ‘emuisifierselected from the-'group consist-
ing:of a polyoxyethylene. ether of-castor-oil and a poly-

oxyethylene ether: of hydrogenated castor oil can'be dis-
persed :in. ‘water to form. a concentrated aquéous dis-

- persion -of the cationic textile softener. The resultant

-, fabrics.

concenirated agdeous dispersion is fluid, easily -handled
and readily dispersed in watef to. form a dilute cationic
treating solution which may be directly applied to textile
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genated castor oil which are useful as nonionic emulsi-
fiers in the compositions and method of this invention may
contain from about 20 to about 300 oxyethylene groups
per mole, with a preferred range of from about 25 to
about 50 oxyethlene groups per mole. It has been
found that if the ether of the caster oil or hydrogenated
castor oil contains less than 20 or more than 300 oxy-
sthlene groups per mole of oil, the .compound will
have insufficient activity to act as a fluidizing agent for ~
the cationic textile softemers. useful in the practice of
this invention or will be so costly as to be impractical
for use as a {fluidizing agent. These polyoxythylene
castor oil compounds are nonionic emulsifiers, and their
preparation is disclosed in the prior art. : .

In order to convert a plastic or gummy cationic tex-
tile softener into a concentrated agueous dispersion in
accordance with this invention, it is necessary that enough
nonionic emulsifier be added to the cationic component
so that the mixture will form a fiuid. dispersion in water
and yet not impair the cationic’s textile softener prop-
erties. - In general, the nonionic emulsifier may be em-
ployed in a ratio of from about 1:1 to about 1:3 based
on the cationic softener component. . If less than a 1:3
ratio-is used, there may not be enough nonionic emulsi-
fier to form a stable, fluid dispersion when the textile
softener composition is admixed with water, whereas a
greater than 1:1 ratio may impair the textile softening
properties of the cationic component. 1t should be noted
that ratios of nonionic to cationi¢ outside of the above
recited ranges may be operative and are included within
the scope of this invention, though the 1:1 fo about 1:3
ratios are generally preferred. L g )

The cationic textile softeners used in accordance with
this invention are useful in treating textile fabrics to give
a soft and pleasing “feel” to fabrics which would other~
wise ténd. to be harsh or stiff. The cationic softeners

- of the invention are also described in the ait of textile
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finishing as particularly - suitable in imparting richnsss

“of “hand” to the textiles treated therewith.

Although cationic textile soffeners. generally are wuse-
ful -in* the. practice ‘of this invention, the invention is
particularly -applicable to' cationic. softeners which are
normally plastic,’waxy or gummy in nature.. Represent-

" ative of the cationic textile softensr compounds. which
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may be used to form concentrated agueous dispersions
in ‘accordance with ‘this invention are.fatty carbamides,
fatty. amino amide compounds, acid salts of complex

-.amino erganic compounds, quaternary ammonium’ coms-

50

f this invention will be -
-obvious to these skilled in the art'in view of the descrip-
- tion of the invention ‘which follows.

60

pounds, alkyl:guanidine and distearyl dimethyl ammoni-
um  chioride. . Further description of cationic softening
agents useful-in this invention may be found in' British -
Patents 465,166, 490,637 and 531,691 and Uhited States
Patents 2,168,253, 2,185,427 and 2,195,194. : B
Compounds of - the: foregoing type may be found on
the market under various {rade names such. as for exam-
ple Ahcovel' A and Ahcovel G manufactured by A. Hoff-
man, Arquad “2HT- manufactured ‘by - Armour & Co.,
Soromine: C§, Soromine BSA:and Soromine BNS manu-

" factured by Antara Chem. Co.,'Sapamine WL and Sapa-

mine KWC manufactured by Ciba Chemical Co., Avitone

- SR manufactyred by Du Pont Company; Aliquat H226

65 .which may be employed in the practice of ‘the present

‘manyfactured by General Mills and Adogen 442 manu-

factured by Archer Daniels Midland. » B
A particularly useful class ofcationic textile softeners

invention include the reaction. product of 4 hexitol “epi-

- halohydrifi condensate containing from about 1'to about

70

The polyoxyethylene ethers of castor oil and ‘hydro- -

4 halohydrin radicals per hexitol residue arid-a. CiptoCy

fatty ‘acid diamide of diethylepe triamine. ' If aore .than
4 halohydrin radicals are present per hexitol; it appears

-that the softening' eﬁéct of ‘the textilg softéni'ng‘ agent. .
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it markedly reduced. A number of suitable compounds
are disclosed in application Serial No. 654,472 ﬁle_d
April 23, 1959, by John D. Zech. Compounds within
the scope of the present inveation are xemplified by
the following: (The ratio in parenthesis following the
epihatohydrin indicates the molar ratio of hexitol to the
epihalohydrin.) The reaction product of the condensate
of sorbitol epichiorohydrin (1:2), and the tallow acids
diamide of diethylens triamine, the reaction. product of
the condensate of mannitol epibromohydrin (1:4) and
the stearic acid diamide of diethylene triamine, the reac-
tion product of lauryl acid diamide of diethylene triamine
and sorbitol epichlorohydrin (1:2), the reaction product
of cotton seed oil acids diamide of diethylene triamine
and dulcitol epichlorchydrin (1:1), the reaction product
of lard fatty acids diamide of diethylene triamine and
sorbitol epichlorohydrin (1:2), the reaction product of
linoleic acid diamide of diethylene triamire and sorbitol
epichlorohydrin (1:2), the reaction product of palmiti'c
acid diamide of diethylene triamine and sorbitol epi-
chlorohydrin (1:2}.

The chemisiry of the hexitol epihalohydrin condensa-
tion products and the amidation reaction products of di-
ethylene triamine and the Cia to Cy fatty triglycerides
and Cyg to Coy fatty acids have been well elucidated in the
prior art.

The cationic textile softeners useful in the practice of
the present inventicn as hereinabove exemgliﬁed are
prepared by condensing the hexitol derivative with the Cyp
to Cyp fatty acid diamide at relatively low temperatures,
usuaily about 100° C. to about 150° C. for a short period
of time of about ¥4 hour to zbout 4 hours. . It is desirable
however to employ a stoichjometric excess of the fatty
acid diamide in preparing the compounds of the present
invention in order to insure complete reaction of the
halohydrin derivative.

The terms “halohydrin” and “epihalohydrin” as used
in the specification and claims have a restricted meaning
for those compounds ceataining only fluorine halogen
are excluded. However, halohydrins containing chlorine,
bromine, and/or iodine in addition to fluorine are con-
templated herein.. This limitation is imposed because of
the lack of reactivity of fluorine in such compounds due
to the relative stability of the fluorine-carbon bond.

As a cooperative agent for improving water dispersabili-
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ty of the cationic softeners, there may be employed along -

with the polyoxyethylene castor oil derivatives a glycol,
alcohol, or polyglycol of low molecular weight, such as
ethylene glycol, propylene glycol, tetracthylene glycol, iso-
propanol, etc., which multiplies the effect of the polyoxy-

cthylene compound in-attaining a lower and more consis-

tent viscosity. The glycot may be added as such to. the
mixture of polyoxyethiviene castor oil and the cationic tex-
tile softener; it may be added to the cationic textile softener
or the polyoxyethylene castor oil alone prior to mixing; and
it may be added to the cationic textile softener during its
preparation. It is to be noted, however, that the addi-
tion of the glycol or polyglycol in an amount of from
about 15% to about 35% by weight based on the cationic
softener’ will make the cationic softener somewhat less
viscous. However, the polyoxyethylene castor oil com-
pound is the essential ingredient which permits the forma-
tion “of concentrated aqueous dispersions" of cationic
softener. A more preferred range for. the amount of
glycol or polyglycol which may be added is about 20 to
about 25% by weight based on the final composition:

As pointed out hereinabove, the cationic textile softener
compositions especially useful in this invention are nor-
mally of a plastic or gummy nature and as such they are
difficult to handle and difficult to apply to textile materials.
1t is known that very dilute aqueous solutions of cationic
textile softeners can be prepared but with some difficulty,
for it is hard to measure the gummy cationic compound
and it is not easily dispersed in water. | -

For . these reasons, textile chemical specialty "houses
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have found it desirable to sell a concentrated aqueous
dispersion of cationic textile softening compositions which
contains from about 15 to about 40% by weight of
cationic softener nonionic emulsifier mixture, and known
as a 15 to 40% active agusous concentrate. The aqueous
concentrate is fluid (pourable) and more easily handled
than 100% active cationic softener composition. It is
essential that a dispersing agent be used to form the
aqueocus concenirate, for otherwise only very small
amounts of cationic compound can be dispersed in water.
In the absence of a dispersant, a very small amount of
gummy cationic softener will form a very. viscous, non-
pourable agueous dispersion. In addition, it is essential
that the dispersing agent which is used to form the
aqueons concentrate not impair the softening properties
of the cationic compound.

It has been found that fluid aqueous concentrates of -
cationic soficners can be prepared by using nonionic
emulsifiers as dispersing agents as previcusly disclosed.
The agueous concentrate is prepared in accordance with
this invention by heating the normally plastic cationic
textile softener until it melts (generally about 75° C. will
be sufficient), add the nonionic emulsifier to the melted
cationic compound, add sufficient water with agitation
to the liquid nomiomic-cationic mixture until a smooth,
creamy, fluid aqueous concenirate is obtained. The re-
sultant aqueous mixture is stirred while cooling to room
temperature.

In general, the fluidity of the paste formed by prepar-
ing an ageuocus dispersion of the cationic textile softener
and the nonionic emulsifier is affected by the pH of the
undiluted cationic textile softener. It is preferred that
the undiluted caticnic textile softeners have a pH which
will produce a smooth, creamy, fluid, 25% active aque-
ous concentrate rather than a very -viscous, somewhat
gelatinons composition. Depending upon the particular
cationic textile sofiener used, the pH may vary from about
3 to about 9 and still give acceptable results with lower
pH values generally giving more fluid concentrates. 25%
active agueous concentrates having the more desirable
viscosities and fluidity and retaining other desirable tex-
tile soffener properties such as scorch resistance, may be
prepared from cationic softeners having a pH from about
3 to about 6. In particular, when using a hexitol-epihalo-
hydrin condensate-fatty acid diamide as the cationic soft-
ener, it is preferred that the pH range from about 3 to
abont 5.

Tt is a relatively easy matter to adjust the pH of the
cationic textile softener used in accordance with this inven-
tion to the desired pH value. If the pH of the cationic
softener is too great to give the 25% active concentrate
the desired viscosity, a buffering acid such as glacial acetic
acid or phosphoric acid, may be added to the cationic soft-
ener to reduce the pH and thereby achieve the desired
fluid viscosity. The buffering acid may be added to the
cationic softener prior to, during, or after the formation
of the 25% active concentrate, and. in this manner, it is
an easy matter to control the viscosity of the aqueous con-
centrate.- However, it should be noted that the pH value
of from about 3 to about 9 applies only to the cationic
softener, and a. different pH value may be necessary to
obtain a fluid 25% active Concentraie when adding the
buffering acid to the already formed agueous dispersion.

As previously stated, the cationic textile softener may
have a pH from about 3 to about 9, though it should be
noted that cationic softeners having a pH outside of this
range are included within the scope of this invention.

As set forth above, the fluidity of the 25% -active con-
centrate is affected by the amount of nonionic emulsifier
(polyoxyethylene castor oil or hydrogenated caster oil)
which is used, with greater amounts generally yiclding
greater fluidity, In general, the nonionic emulsifier may
be used in a ratio of from about 1:1 to about 1:3 of the
cationic fextile softener, with the amount of nonionic
emulsifier or fluidizing agent necessary to achieve a fluid
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25% active concentrate depending upon the particular
cationic softener being used. If a hexitol-epihalohydrin
condensate-fatty acid diamide is used as the cationic soft-
ener, in order to achieve good fluidity and retain softener
properties, it is preferred to use a ratio of nonionic emulsi-
fier to cationic softener ranging from about31:69 to
about-35:65, with a 33:67 ratio giving a particularly good,
fluid 25% active concentrate.

The following examples illustrate the preparation of a
hexitol halohydrin-fatty acid diamide of diethylene tri-
amine condenmsation product, and the preparation of a
fluid, 25% active, textile softener concentrate by mixing
the a.foresald condensation product, a cationic textile soft-
ener, with a polyoxyethylene castor oil nonionic emulsi-
fier in accordance with one embodiment of this invention.
The use of other cationic textile softeners and nonicnic
- emulsifiers is also described.

Example I

913 grams of anhydrous sorbitol were heated to a reac-
tion temperature of between 105° and 115° C; 2.0 gms.
of BF; etherate catalyst (45% BF;) wete then added.

. Thereafter, 1040 grams of epichlorohydrin (molal ratio
of sorbitol to epichlorohydrin of 1:2.25) were added
dropwise over a period of 1 hour and 10 minutes with
vigorous stirring and temperature -control in order to
maintain the temperature within the above-sper'xﬁed limits.
The temperature was maintained with the use of addi-
tional heat to insure completion of the reaction,

100 grams of diethylene triamine and 571 grams of
edible tallow were heated together at 135° C. for 3 hours.
The residue in the flask consisted of a 99% yield of tallow
acids diamide of diethylene triamine. The nitrogen con-
tent of the mixture was 6.3% and the apparent molecular
weight was 700.

81 grams of the product of the above-prepared sorbitol
epichlorohydrin and 664 grams of the above-prepared tal-
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ene groups per mol of oil and 2250 grams of water with
stirring. The resultant product, a 25% active fluid con- .
cenfrate, remained fluid after a storage of one week at
room temperature and for the period of one week when
stored at a temperature of 50° C. In addition, the prod-
uct remained in a fluid state after: 3 freeze-thaw cycles.
Afier evaluation of the fluidity of the concentrate and
its stability to repeated freeze-thaw cycles, the 25% ac-
tive fluid concentrate was dissolved in additional water to
provide a 2.0% aqueous solution. The temperature of
the solution was 50° C. Swatches. of different fabrics in-
cluding cotton, nylon, Orlon, rayon, Dacron, Dynel and
Darvan were each immersed in 300 cc. of the 2.0% aque-
ous solution of the cationic textile. softener. After 3
minutes, the fabrics were centrifuged for 30 seconds and
allowed to dry. Each of the test samples exhibited a

- softness. of “hand” or “feel” which was not found in
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low diamide of diethylene triamine (molal ratio of sorbitol -

epichlorohydrin totallow acids diamide of diethylene tri-
amine of 1:4.7) were heated -together for 2 hours at'a
temperature- of from 90 to 126° C. The résultant con-
densate was a gummy plastic waxlike material dispersible
in water and it possessed excellent textile softening and
lubricating properties. ‘

© Example I1

250 grams of the above prepared reaction product of ’
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swatches not so treated.

In order to determine the ratio of the polyoxyethylene
ether of hydrogenated castor oil to the cationic softener
prepared in Example I necessary for obtaining the best
combination of fluidity of 25% active concentrates and
textile softener properties, various ratios were evaluated.
Samples with nonionic fluidizing agent to cationic textile
softener ratios of 29:71, 31:69, 33:67, 35:65 and 37:63
were. formulated into 25% active aqueous dispersions
and - were checked for fluidity and retention of textile
softener properties,” It was determined that samples con-
taining 69% or more of the cationic softener tended to
become . slightly gellatinous and. therefore are mnot pre-
ferred. Samples containing 65% or less of the cationic
softener were very fluid but their softening activity was
impaired to a certain degree. - The 33:67 (nonionic:cat-
ionic) formed very good fluid, 25% active concentrates
and retained excellent textile softening properties.

The textile softening compositions of the present in-
vention may also. be applied to textile fabrics by padding
from a padder, quetch or mangle or a substantive applica-
tion'may be made by a jig, beck or package machine. If
the application is made by padding, the flat goods can be.

- padded at 125° F. from the padder, mangle or quetch.
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‘Example I was melted at 75° C, and to this imelt was

" added with stirring 250 grams of polyoxyethylene ether

of . hydrogenated castor oil. containing 25 oxyethylene.

groups per mole of oil: ~This product was a paste con-
‘centrate which could further. be diluted with water to pro-
* vide a fluid textile concentrate which is readily dispersible
in water and which possessed excellent textile and soften-
ing properties. 1500 grams of water at 75° C. was added

to this paste concentrate and the resultant’ paste was al-.

lowed to cool-to. room ‘temperature with stirring. . The

: final.product was readxly dispersible in water and remalned ‘

ﬂmd and stable on storage i
. Example III

250 ;grams of: d1steary1 dimethyl ammomum chlorxde
“; was heated to 75°°C: and to this melted product was'added-

250" grams of polyoxyethylene ether. of ‘hydrogenated

castor.ioil.containing 25 “oxyethylene groups. per mol. of
oil.

to rcom tempﬂrature with stirring.
readily dispersible in ‘water. and remamed ﬁmd and stable
on storage . .

E)_ample IV -

To.the reaction product of Example 1 was added Wlth
stirring 250 grams. of propylene- glycol:

1500 grams of water at 75° C. was added. to’this.
mixture and the resultant concentrate was allowed to cool -
The final product was-.

To-500 grams”
-of this. mixture was added 250 grams of valyoxyethylene :
ether of hydrogenated castor-oil ’contai;ﬁng 25 oxyethyl-:
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with a 1% fo 2% solution of ‘the 25%- active fluid’ con-
centrate using a wet pick-up of about 100%. Yarns and
textile fabrics can also be effectively softened in a pack-
age machine using.2to 3% of the 25% active fluid con-
centrate based on the weight of the yarn at a temperature
of 125° F. ) ]
Thus, having described the mventmn it may be con- - .-
strued in accordance with the following claims. What -

i is claimed is:

1A fluid textile softemng composition which is readﬂy
dispersible in water consxstmg essentially of ‘about 1 part

by weight of 2 nonionic emulsifier selected from the group
-consisting of polyoxyethylene ethers of castor oil .and
‘polyoxyethylene ethers of hydrogenated castor oil, said

ethers containing-from 20 to 300: oxyethylene groups per

" mole . of oil, and from about 1 to 3. parts by weight of
- .the-reaction product of a. hexitol ep1ha10hydrm conden-

65.
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.- sate containing from 1 to 4 halohydrin radicals per hexitol
-.60

residue reacted with a stoichiometric excess of an acychr’~ ‘

Cu to Cy fatfty acid diamide of. dlnmylene friamiine.

2. The composmon of “claimilin.- ‘which ‘the poly-

‘"oxyethylene ethers: contain from 25 "to 50 oxyethylene B
- groups pet mole of oil. - R
3-A composmon as in claim’ 1 wherem sa1d poly—
_:_oxyethylene etheris the ether of castor. oil;

4A composmon as’ in -claim:2"'wherein sa1d poly-':' :

“oxyethylene ether is the ether of: hydrogenated castor oil.

5. A composmon as in ¢laim.. 1 wherein said polyoxy- .

~ethylenieether  is present in-an amount of from about ©-. . ;
-31:69 to about :35:65 of said reaction’ product :

6.-A fluid textile softening composition which: is.readily.

. dlspersﬂﬂe in water consisting essentially of about 1 pari

75

by Weloht of a polyoxyethylene ether of hydrogenated

castor oil contammg 25 oxyethylene groups peI mole of " - '
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castor oil and from about 1 to 3 parts by weight of the
reaction product of sorbitol epichlorohydrin condensate
containing about 2 chlorine radicals per sorbitol residue

reacted with a stoichiometric excess of an acyclic tallow

acids diamide of diethylene triamine.

7. A fluid textile softening composition which is readily
dispersible in water consisting essentially of about 1 part
by weight of a polyoxyethylene ether of hydrogenated
castor oil containing 25 oxyethylene groups per mole of
castor oil, and from about 1 to 3 parts by weight of the
reaction product of sorbitol epichlorohydrin condensate
containing about 2 chlorine radicals per hexitol residue
reacted with a stoichiometric excess of an acyclic tallow
acids diamide of diethylene triamine, and from 15 to 35%
propylene glycol based on the weight of the reaction
product. ’

8. A fluid textile softening composition which is readily
dispersible in water consisting essentially of about 1 part
by weight of a polyoxyethylene ether of hydrogenated
castor oil containing 25 oxyethylene groups per mole of
castor oil, and from about 1 to 3 parts by weight of the
reaction product of sorbitol epichlorohydrin condensate
containing about 2 chlorine radicals per hexitol residue
reacted with a stoichiometric excess of an acyclic tallow
acids diamide of diethylene triamine, and 25% propylene
glycol based on the weight of the reaction product.
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9. A fluid textile treating composition which is readily
dispersible in water and possessing freeze-thaw stability
consisting essentially of about 1 part by weight of a poly-
oxyethylene ether of hydrogenated castor oil containing
25 oxyethylene groups per mole of castor oil, and from
about 1 to 3 parts by weight of the reaction product of
sorbitol epichlorohydrin condensate containing about 2
chlorine radicals per hexitol residue and a stoichiometric
excess of tallow acids diamide of diethylene triamine, and
25% propylene glycol based on the weight of said reac-
tion preduct and sufficient water to provide an aqueous
concentrate in which the polyoxyethylene ether plus the
reaction product content is about 25% by weight.
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