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'The present invention relates to novel textile assistants
and, more particularly, to improvements in the condensa-
tion products described in U. S. Patent No. 2,304,369,
issued to Morgan, et al. on December 8, 1942,

The above mentioned U. S. Patent No. 2,304,362 de-
scribes the production of textile assistants by reacting a
carbamyl derivative, such as urea, with the condensa-
tion product of an aliphatic polyamine and a fatty acid,
acid ester or acid chloride. The products thus obtained
are suitable for a variety of uses in the treatment of tex-

tile materials, e. g., as softening, wetting, lubricating, anti- 2

static or water-proofing agents and offer the advantage
over generally similar textile assistants of being rela-
tively resistant to yellowing on storage or when heated
after application to fabrics. However, it has now been
found that, despite their improved resistance to yellow-
ing, these products still tend to yellow or become scorched
when exposed to relatively high temperatures, for in-
stance, temperatures in the neighborhood of about 135°
to 210° C. This difficulty is particularly apparent in the
treatment of some of the more recently developed syn-
thetic fibres, such as nylon, Orlon and Dacron, which
require processing within the temperature range recited
above.

The principal object of the present invention is to pro-

vide a novel group of condensation products suitable for
application to textile materials for softening, lubricating
and like purposes. .

A more specific object of the invention is the provision
of novel textile assistants which possess improved re-
sistance to yellowing and scorching.

A further object of the invention is the provision of
improvements in the cendensation products described
inU. 8. Patent No. 2,304,369.

Another object of the invention is to provide a group
of textile assistants particularly adapted for application
of synthetic fibres. which normally require relatively high
processing temperatures.

Still - further objects and the entire scope of ap-
plicability of the present invention will become apparent
from the detailed description given hereinafter; it should
be understood, however, that the detailed description and
specific examples, while indicating preferred embodiments
of the invention, are given by way of illustration only,
since various changes and modifications within the spirit
and scope of the invention will become apparent to those
skilled in the art from this detailed description.

The foregoing objects are accomplished, according to
the present invention, by virtue of the discovery that the
tendency of the condensation or reaction products, de-
scribed in U. S. Patent No, 2,304,369, to yellow or become
scorched on heating to temperatures of 135° to 210° C.
or higher, can be virtually eliminated by further condens-
ing one or more of these reaction products with from
2 to 15 mols of ethylene oxide, per mol of reaction
product, followed by, if desired, solubilization- of the re-
sulting condensate with a suitable acid or alkylating
agent. :
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According to the present invention, the non-yelowing
characteristics of any of the condensation products de-
scribed in U. S. Patent No. 2,304,369, and hereinafter
referred to as amido condensation products to distinguish
from the condensation products of the invention, can be
improved by further condensation with ethylene oxide in
the proportions stated, i. €., 2 to 15 mols ethylene oxide
per mol of amido condensation product. Specifically,
the amido condensation products proposed for reaction
with ethylene oxide in this invention are substituted ureas,
thioureas, guanidines, biurets, guanyl ureas, or di-
guanidines of high molecular weight, in which each of
the terminal carbamyl nitrogens has been substituted
through linkage with a polyamino acid amide.

These compounds are readily prepared in the manner
indicated in U. S. Patent No. 2,304,369, by reacting the
carbamyl derivatives, such as urea, thiourea, guanidine
salts, biuret, diguanidine, or guanyl urea with the con-
densation products secured from aliphatic polyamines and
acids. These acids may be condensed with any of the
aliphatic polyamines or substituted polyamines, such as
ethylene diamine, diethylene triamine, triethylene tetra-
mine, tetracthylene pentamine, hexa methylene diamine,
hydroxy ethyl ethylene diamine, ethyl ethylene diamine,
2,2-dimethyl-1,3, diamino propane, 1,3, diamino iso-
propanol, beta beta diamino diethyl ether, and beta beta
diamino diethyl thioether.

‘While the invention herein described is broadly ap-
plicable to the amido condensation products described in
U. S. Patent No. 2,304,369, it has been found that par-
ticularly desirable reaction products are obtained by con-
densing one mol of the amido condensation product de-
rived from two mols stearic acid, 2 mols aminoethyl-
ethanolamine and one mol of urea, with from 2 to 15
mols of ethylene oxide, and thereafter solubilizing the
resulting condensate by reacting same with from 0.25 to
one mol of ethyl acid phosphate. Such products, and
especially the product obtained using 10 mols ethylene
oxide, demonstrate outstanding softening and anti-static
properties on synthetic fibres while having the additional
property of being unusually resistant to yellowing and
scorching due to heat.

Another specific ethylene oxide reaction product which
has been found to possess a resistance to scorching or
yellowing remarkably superior to the condensation prod-
uct from which it is derived is that obtained by condens-
ing the amido condensation product described in the pre-
ceding paragraph with two mols of ethylene oxide fol-
lowed by solubilization of the resulting condensate with
acetic acid.

Condensation according to the invention can be carried
out in any convenient way using widely varying reaction
conditions. Generally, however, condensation. is effected
by heating the ethylene oxide and amido condensation
product to a téemperature of between 50 and 150° C.,
and preferably 75° C. Condensation is usually completed
within about 2 to 20 hours, although the exact time in-
volved depends upon other operating conditions, e. g,
nature of the amido condensation product being reacted,
quantity of ethylene oxide utilized and condensation tem-
perature.

The condensates obtained as a result of the condensa-
tion with cthylerne oxide, according to the invention, are,
in many cases, directly soluble, or readily dispersible,
in water. Such producis as are water soluble or water
dispersible are suitable - without further treatment for
application to textile fibres, as described, for example,
in U. S. Patent No. 2,304,113, to soften, wet, lubricate
or otherwise improve the characteristics of the fibres. In
all cases, however, the ethylene oxide condensation prod-
ucts can be treated with appropriate solubilizing or
alkylating agents to improve their water solubility prior
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to use. Such solubilization treatment can be carried
out with any suitable acid, such as acetic, lactic, boric,
oxalic, benzoic, salicyclic, furoic, citric, tartaric, formic,
phthalic, succinic, or alkyl naphthalene sulphenic acids,
or with an alkylating agent, such as ethyl acid phosphate,
ethyl chloride, benzyl chloride, ethylene chlorohydrin; or
dimethy! sulphate. :

Solubilization “can be effectively carried out at tem-
peratures within the range of 80° to 140° C., using the
solubilizing acids or alkylating agents referred to above
in quantities of from about 0.2 to 1.0 mols per ol of
condensation product being treated. It is also possible
to use corresponding amounts of ethylene oxide in lieu
of the other agents mentioned for solubilizing purposes,
although it will be appreciated that such use of ethyiene
oxide is critically different from condensation thercof
with the amido condensation products of U. S. Patent
No. 2,304,369, as described herein.

The invention as above described is further illustrated,
but not limited, by the following examples in which
the quantities stated are in parts by weight.

Example 1

65 parts (about .08 mol) of the resinous or amido con-
densation product derived from stearic acid, aminoethyl-
ethanolamine and urea, in the manner described below,
were heated in a still under vacuum at 100° C. for two
hours and then cooled to 75° C.

Thereafter 37%2 parts (.8 mol) ethylene oxide were
slowly charged into the still and reaction between the

resinous condensate and ethylene oxide permitted to go .

to completion at a temperature cf 75° C. The reac-
tion was completed in 15 hours, vielding 103 paris of
ethylene oxide condensation product.

The ethylene oxide condensation product thus obtained
was alkylated with .02 mols of ethyl acid phosphate.
The thus solubilized product was applied in aqueous solu-
tion to nylon fabric which was thereafter expcsed to
heat treatment at a temperature of about 200° C. After
this treatment, it was found that the fabric was not dis-
colored whereas nylon fabric which was similarly treated
with the amido condensation product used as starting ma-
terial and exposed to 200° C. showed a definite yellow dis-
coloration.

The fabric treated with the condensation products of
the invention also demonstrated the following improved
characteristics when compared with the conventionally
treated fabric: softer, better lubricant, and better anti-
static properties.

The amido condensation product used above for re-
action. with ethylene oxide corresponds with the product
described in Exampie 8 of U. S. Patent No. 2,304,369,
and was prepared according to the procedure set forth
in that example, using two mols stearic acid, two mols
aminocthylethanolamine or hyfhoxys.th‘fl ethylene di-
amine and one mol of urea.

Example 2

762 parts (1 mol) of the condensate of 2 mols of
oleic acid with 2 mols of aminoethylethanolamine and
1 mol of urea was heated to 117° C. and 195 parts
(4.4 mols) ethylene oxide gas fed into the system over
a period of 8 hours during which the temperature reached
129° C. yielding 957 parts of ethylene oxide condensa-
tion product. The condensate so obtained was reacted
with 126 parts (1 mol) ethyl acid phosphate.

The thus solubilized product when applied to cellu-
lose acetate fabric from an aqueous sclution resulted
in a finish of superior antistatic properties and lubricity.

Example 3

65 parts (about .03 mol) of the amidc condensation
product of 2 mols stearic acid, 2 mols aminoethylethanol-

amine and 1 mol of urea were heated to 116° C. under -

vacuum for 1 hour.
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Thereafter 7.5 parts (about 0.16 mol) ethylene oxide
were slowly charged into the still and the reaction held
at 110° C. at 25 Ibs. pressure for 2 hours yielding 72.5
parts of ethylene oxide condensation product.

The ethylene oxide product so obtained was reacted
with 4.8 parts (.08 mol) acetic acid. The thus solubilized
product was applied to cotton fabric from an aqueous
solution. The fabric thus finished possessed greater re-
sistance to yellowing due to heat than the same type of
febric treated in a like manner with the corresponding
amido condensation product from which it was made.
Substantially equivaient results were obtained using con-
densation products obtained by reacting 4, 6, 8, 10 and 15
mols of ethylene oxide with a mol of the above mentioned
amido condensation product.

For the purpose of the present invention, it is essen-
tial that from 2 to 15 mels of ethylene oxide be utilized
for each mol of amido condensation product utilized.
That is to say, if the proportion of ethylene oxide utilized
exceeds or is lower than that designated above, it has
been found that the improved characteristics of the pres-
ent products are not realized. Specificaily, when using
less than 2 mols of ethylene oxide per mol of amido
condensation product there is substantially no improve-
ment in the non-yellowing characteristics of the result-
ing products when heated on fabric whereas, when using
substantially more than 15 mols of ethylene oxide per
mol of amido product, the desirable softening and Iubri-
cating properties of the present products are lost.

It will be appreciated that the invention is not limited
to the specific condensation products described in the
foregoing examples and is, instead, applicable for the
purpose of improving the resistance to heat and other
characteristics of all of the condensation products de-
scribed in U. S. Patent No. 2,304,369. It will also be
understood that, while the products of the invention are
of particular value for treating synthetic fibres, such as
nyion, which require processing at relatively high tem-
peratures, these products may alsc be used with advan-
tage in treating other textile fibres and materials, such
as cotton, wool, linen, cellulose acetate and viscose, due
to their desirable and, in some cases improved, soften-
ing and lubricating characteristics. Other advantages of
the present products are increased solubility in water
and compatibility with commonly used resin finishes and
improved resistance to electrolytes.

Various modifications can be made in the invention
as above described without deviating from the scope
thereof as defined in the following claims.

Having described my invention, what I intend to claim
as new is:

1. A textile assistant possessing improved resistance to
yellowing, said assistant comprising the condensate ob-
tained by heating together from 4 to 15 mols of ethylene
oxide and one mol of an amido condensation product
selected from the group consisting of carbamyl com-
pounds and acid salts thereof having the general formula:

ﬁ Illz Iiis
Ri—C—N~—((CHj) m—A) .—(CH:)r—lTT
(I)‘=Dz

NHg

]
D3

Rs C==!

I
Ro—g—N—((CHn) —A) h(CHz),—-ITT

Ra

wherein R1 and Re represent a hydrocarbon radical of at
least six carbons and selected from the group consisting
of a saturated alkyl group, an unsaturated alkyl group, a
cycloalkyl group, an aryl group, and a terpene acid resi-
due, and in which Rz, R3, R4, and Rs represent a material

“selected from the group consisting of hydrogen, a simple

alkyl of less than five carbons, and an alkylol of less than

¢ five carbons, and in which Rz and R4 may further repre-
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sent a second acid polyamide chain, and in which general
formula the carbamyl groups D1 and D2 represent a ma-
terial selected from the group consisting of oxygen, sulfur,
and imido groups, the number of such groups being as
g ranges from 0 to 3; while in the side chains the letter A
represents a material selected from the group consisting
of amino—(NH)-—, a simple alkyl substituted amino of
less than five carbens, an alkylol substituted amino of
less than five carbons, oxygen, and sulfur; and the inte-
gers f and j vary from 1 to 6, while e and ! vary from
0 to 6, and m and ¢ vary from 1 to 6.

2. A textile assistant as claimed in claim 1 wherein
the amido condensation product of the stated formula is
obtained from urea, a fatty acid and an aliphatic poly-
amine.

3. A textile assistant as claimed in claim 1 comprising
the condensate obtained by heating together 10 mols of
ethylene oxide and one mol of an amido condensation
product of the stated formula, said amido condensation
product being obtained from stearic acid, aminoethyl-
ethanolamine and urea.
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4. A water-soluble textile assistant comprising the con-
densate of claim 3 solubilized by heating with ethyl acid
phosphate.

5. The process for producing a textile assistant as
claimed in claim 1 which comprises condensing by heat-
ing together from 4 to 15 mols of ethylene oxide and one
mol of an amido condensation product having the formula
stated in claim 1. i

6. A process as claimed in claim 5 wherein the result-
ing condensate is solubilized by heating with a water-
solubilizing compound selected from the group consisting
of acids and alkylating agents.

7. Textile material treated with a textile assistant as
claimed in claim 1. :
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