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The present invention relates to textile lubri 
cants and softeners. More particularly, it is con 
cerned with textile softeners and lubricants com 
prising a reaction product prepared from a long 
chain primary or secondary amine and a hydan 
toin. The structure of such products, however, is 
not accurately known, although chemical reac 
tion does occur when the desired hydantoin is 
mixed with a Suitable long chain amine inasmuch 
as substantial quantities of heat are given off 
and the pH of the reaction mixture is observed 
to change from the acid side to a substantially 
neutral pH at the completion of the reaction. 

In the past, numerous substances have been 
proposed as textile lubricants and softeners and 
have been utilized for this purpose with varying 
degrees of success. Initially, sulfonated tallow 
emulsions were employed to enhance the softness 
and draping properties of cotton, rayon, cellulose 
acetate, and other similar materia's. Such emul 
sions were unsatisfactory, however, inasmuch as 
cloth treated therewith, on standing, acquired a 
rancid odor and on washing lost the softness im 
parted to it by treatment with these emulsions. 
A Second type of textile softener is that derived 
from the long chain amines and lower aliphatic 
acids. The resulting amine salts although capa 
ble of imparting a high degree of softness and 
drapy hand to the fabric treated, materially re 
duce the light resistance of the direct dyes in the 
fabrics. Moreover, on contact of cloth so treated 
with alkalies, the softening agent is decomposed, 
liberating the free amine and lower aliphatic acid 
salt, thereby resulting in a fabric having substan 
tially no unnatural softness. Quaternary ammo 
nium Salts have likewise been rather widely em 
ployed as textile softening agents and while such 
materials are generally quite stable to alkali and 
Washing, they have a very deleterious effect on 
the light resistance of the direct dyes in these 
fabrics. 
We have now discovered a completely new class 

of textile lubricants and softeners, i. e., the hy 
dantoin-long chain amine reaction products of 
the type mentioned above, which are capable of 
imparting to the fabric a full, soft, drapy hand 
and exhibit excellent resistance, to alkalies and 
washing and have no harmful effect whatever on 
the light resistance or fastness of direct dyes. 
The textile softeners of our invention are gen 
erally preferably prepared by reacting a hydan 
toin having the following general structural for 
mula: 
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wherein R represents either hydrogen, phenyl, 
or an alkyl group having less than six carbon 
atoms; R is either phenyl, hydrogen; or an alkyl 
group of less than six carbon atoms, the sum of 
the carbon atoms represented by the substituents 
R and R1 being less than ten; and an aliphatic 
amine of the formula: 

in which R2 is an aliphatic chain of from ten to 
twenty carbon atoms and R3 is either hydrogen 
or an alkyl group having less than ten carbon 
atoms. The long chain primary or secondary 
amine is reacted with the hydantoin preferably 
in substantially equimolecular quantities at a 
temperature slightly above the melting point of 
the amine utilized. After the amine has melted, 
the hydantoin is added to it and thereafter the 
mixture is vigorously stirred while warm water 
is added. Alternatively, an aqueous solution of 
hydantoin may be added to the molten amine 
with agitation. As water is added the hydantoin 
is dissolved and is then capable of reacting with 
the amine. As the amine is consumed, the yellow 
color generally present in such solutions disap 
pears and a white, smooth, heavy-bodied ennul 
Sion is obtained. The product thus produced is 
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well dispersed throughout the reaction mixture 
and requires no auxiliary emulsifying agent, but 
may be applied directly to the fabric to he 
treated by any of the well known methods such 
as padding, exhaustion, and the like, to give in 
every instance excellent Softness, drape, and han 
dle to the textile material treated. Additionally, 
the softener thus produced exhibits excellent ad 
herence to cotton, rayon, cellulose acetate, etc., 
and imparts rag-like characteristics to paper 
fibers treated there with. 
The concentration of the textile softeners of 

our invention suitable for use in obtaining the 
desired softening effect may vary rather widely, 
and in general it may be said that such concen 
tration depends Somewhat upon the density and 
weave of the fabric to be treated. In the majority 
of instances, however, we have found that the 
desired degree of softness can be secured by en 
ploying emulsions containing as little as 0.2% of 
Softener, and it rarely becomes necessary to emi 
ploy emulsions having in excess of 2.0% softener. 
Suitable hydantoins that may be utilized in the 

preparation of the softening agents of our in 
vention comprise a relatively large group of com 
pounds. Typical hydantoins for this purpose are 
5-methyl hydantoin, 5-methyl-5-phenyl hydan 
toin, 5,5-dimethyl hydantoin, 5-phenyl hydan 
toin, 5-ethyl hydantoin, 5-methyl-5-ethyl hydan 
toin, 5-methyl-5-propyl hydantoin, and the like. 
Long chain amines suitable for use in preparing 
the textile Softening agents of our invention in 
clude dodecyl amine, octadecyl amine, ethyl do 
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decyl amine, propyl octyl amine, eicosyl amine, 
methyl undecyl amine, propyl tridecyl amine, 
hexadecyl amine, propyl undecyl amine, mixtures 
of various of these amines such as those com 
mercially available, for example, mixtures con 
taining 20% to 30% hexadecyl amine, 65% to 
75% octadecyl amine and from about 1% to 5% 
octadecenyl amine, and the like. 
Our invention may be further illustrated by 

the following specific examples: 

Eacample 1 

10 

A mixture consisting of equimolecular propor 
tions of 5,5-dimethyl hydantoin and octadecyl 
amine is heated to approximately 44 C. Where 
upon the mixture is substantially fluid. There 
after, warm water is slowly added with agitation 
and the temperature is allowed to rise exother 
mically during the introduction of water, the 
latter being added in an amount Sufficient to give 
an aqueous emulsion containing 1% of the reac 
tion product of 5,5-dimethyl hydantoin and oc 
tadecyl amine. The emulsion thus prepared is 
then padded onto 6 oz. vat-dyed shirting fabric 
and thereafter the cloth so treated is dried at 
105° C. After twelve washings there is no no 
ticeable loss in softness or drape of the fabric 
and the light resistance of the dye is unimpaired. 

Eacample 2 
To 1 mole of 5,5-dimethyl hydantoin is added 

a stoichiometric quantity of a commercially 
available mixture containing chiefly hexadecyl 
amine and octadecyl amine. The resulting mix 
ture is then heated to a temperature of between 
45° and 50° C., after which there is added with 
vigorous agitation sufficient warm water to pro 
duce a final emulsion containing 20% of the hy 
dantoin-amine reaction product. After a white, 
smooth, heavy-bodied emulsion is obtained indi 
cating that the reaction has reached substantial 
completion, the softening agent thus produced 
is then diluted with water to a 0.2% concentra 
tion and exhausted onto a jacquard type direct 
dyed cotton bedspread fabric by immersing the 
latter into the emulsion. The fabric thus ob 
tained after having been dried and washed twelve 
times showed no noticeable decrease in Softness 
or drape, nor is there any noticeable deleterious 
effect on the dye in the fabric on exposure to 
light. 

Eacample 3 
An emulsion containing as the active textile 

softening agent 0.5% of the reaction product of 
eicosyl amine and 5-phenyl hydantoin, prepared 
in accordance, with the general procedure out 
lined in the foregoing examples, is padded onto 
an 8 oz. direct dyed spun rayon suiting fabric 
and thereafter dried at 105° C. After twelve sep 
arate dry cleaning operations had been carried 
out on the fabric thus treated, no noticeable loSS 
in handle or drape is observed. Also, no notice 
able harmful effects whatever with respect to the 
dye are observed. 

Eacample 4 
A 1% solution of a textile softening agent pre 

pared by reacting 5-methyl-5-phenyl hydantoin 
with propyl hexadecyl amine, in accordance with 
the conditions set forth above, is sprayed onto 
a tissue paper during the manufacture thereof 
just prior to its entry into the calender Stack. 
The paper so produced is softened materially to 
give it the desired rag-like characteristics, 
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4. 
Eacample 5 

An aqueous emulsion containing 1% of a tex 
tile Softening agent is prepared in accordance 
with the procedure outlined above by reacting 
hydantoin with dodecyl amine. Cotton sheeting 
is then passed through a bath containing the 
aforesaid aqueous emulsion to give on drying a 
Smooth, soft fabric having an even handle. After 
Washing twelve times there is no noticeable loss 
in the softness of the fabric. 
From the foregoing discussion and examples, it 

will be apparent to those skilled in the art that 
our invention provides novel and highly efficient 
textile lubricants and softeners. The softening 
agents of our invention impart to the textile-ma 
terial treated a high degree of softness, drape, 
flexibility, and handle, but do not cause any ap 
preciable yellowing of the material even after 
prolonged contact there with. Moreover, as pre 
viously pointed out, the Softening and lubricat 
ing agents of our invention have no deleterious 
effect whatever on the light resistance of direct 
dyes and in addition are quite stable to alkali. 
Additionally, the reaction products of our in 
vention cause less discoloration of the textile 
materials to which they are applied than do 
other textile lubricating and softening agents 
previously employ&d. Also, the products of our 
invention are much easier to apply than other 
softening agents previously utilized, since they 
may be dispersed or dissolved in water with great 
ease in contrast to the difficulties encountered in 
dispersing or dissolving previously known tex 
tile softening agents. Moreover, the softening 
agents of our invention may be prepared from 
readily available and inexpensive amines, and, 
hence, from an economical standpoint are much 
more desirable than numerous of the other tex 
tile softening agents heretofore employed. Like 
wise the hydantoins utilized in preparing our 
novel textile Softeners are readily available and 
the raw materials employed in synthesizing such 
compounds are relatively inexpensive. 

It will be apparent to those skilled in the art 
that our invention is susceptible of numerous 
modifications without departing from the scope 
thereof. For example, the textile lubricants of 
Our invention may be prepared by substituting 
for the Water Specified in the description and ex 
amples, a Suitable alcohol such as ethanol or 
aqueous Solutions thereof. Also, if desired, traces 
of acid or alkali may be utilized to promote enoli 
zation of the hydantoin, thereby assisting in the 
formation of the reaction products of our inven 
tion. In general, it may be said that the utili 
Zation of any reaction product of a hydantoir 
with a long chain primary or secondary aliphatic 
amine as a softening agent for textiles lies with 
in the scope of our invention. 
What we claim is: 
1. In a proceSS for the preparation of reaction 

products Suitable for improving the softness and 
handle of textiles, the step which comprises re 
acting in substantially equimolecular preparations 
an aqueous mixture of a hydantoin of the gen 
eral formula 

R1 

R---0 
H-N -It 

C 

wherein R represents a member selected from 
the group consisting of hydrogen, phenyl, and an 
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alkyl group having less than six carbon atoms; 
R is a member of the group consisting of phenyl, 
hydrogen and an alkyl group of less than six 
carbon atoms, the Sun of the carbon atoms rep 
resented by the substituents R and R being less 
than ten; and an aliphatic amine of the for 
mula: 

R2-N-(R)H 
in which R is an aliphatic chain of from ten to 
twenty carbon atoms and R is a member of the 
group consisting of hydrogen and an alkyl group 
having less than ten carbon atoms; at a ten 
perature not in substantial excess of the melting 
point of the amine. 

2. The process of claim 1 in which the hydan 
toin is 5,5-dimethyl hydantoin and the amine is octadecylamine. , 

3. The process of claim 1 in which the hydan 
toin is 5,5-dimethyl hydantoin and the amine 
portion of the reaction product is derived from 
a mixture of hexadecyl and octadecyl amines. 

4. The reaction product of a hydantoin of the 
formula: 

R 

wherein R represents a member selected from the 
group consisting of hydrogen, phenyl, and an 
alkyl group having less than six carbon atoms; 
R is a member of the group consisting of phenyl, 
hydrogen and an alkyl group of less than six car 
bon atoms, the sum of the carbon atoms repre 
sented by the substituents Rand R being less 
than ten; and an aliphatic armine of the for 
mula: f 

R-N-(R) 
in which R is an aliphatic chain of from ten to 
twenty carbon atoms and R is a member of the 
group consisting of hydrogen and an alkyl group 
having less than ten carbon atoms; said reac 
tion product having been prepared by heating the 
amine until it is in a molten condition and there 
after adding with agitation an aqueous mixture 
containing a substantially equimolecular amount 
of the hydantoin. ...? 

5. A reaction product of the type covered by 
claim 4 in which the hydantoin is 5,5-dimethyl 
hydantoin and the amine portion of the reaction 
product is derived from a mixture of hexadecyl 
and octadecylamines. . 

6. A reaction product covered by claim 4 in 
which the hydantoin is 5-methyl-5-phenyl hy 

: dantoin aid the amine is propylhexadecyl amine. 
7. The reaction product covered by claim 4 in 

which the hydanton is 5,5-dimethyl hydantoin 
and the amine is octadecyl amine. 

8. An aqueous bath for the treatment of tex 
tiles having dispersed therein a small amount of 
a textile softening agent which is active to im 
part to the e fabric a soft and even handle, 
said softening agent being a reaction product o 
a hydantoin of the formula: . 

Rt. 
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wherein R represents a member selected from the 
group consisting of hydrogen, phenyl, and an 
alkyl group having less than six carbon atoms; 
R is a member of the group consisting of phenyl, 
hydrogen and an alkyl group of less than six ce:- 
bon atoms, the sum of the carbon atoms reper 
sented by the substituents R and R being les. 
than ten; and an aliphatic amine of the formula : 

in which R is an aliphatic chain of from ten to 
twenty carbon atoms and R is a member of 
group consisting of hydrogen, and an alkyl group 
having less than ten carbon atoms. 

9. The aqueous bath of claim 8 in which the 
textile softening agent is derived from the inter 
action of 5,5-dimethyl hydanton with octadecyl 
amine. 

10. The aqueous bath of claim 8 in which the 
textile softening agent is derived from the inter 
action of 5-phenyl-5-methyl hydantoin and 
propylhexadecyl amine. 

11. The aqueous bath of claim 8 in which the 
textile softening agent is derived from the inters 
action of 5,5-dimethylhydantoin and a mixture 
of hexadecyl and octadecylamines. 

12. A textile fabric having a Soft and eve: 
handle obtained by impregnating said fabric with 
an aqueous dispersion of the reaction product of 
a hydantoin of the general formula: 

wherein R represents a member selected from the 
group consisting of hydrogen, phenyl, and an 
alkyl group having less than six carbon atoms; 
R is a member of the group consisting of phenyl, 
hydrogen and an alkyl group of less than six 
carbon atoms, the sum of the carbon atoms rep 
resented by the substituents R and R being less 
than ten; and an aliphatic anine of the formula: 

in which R is an aliphatic chain of from ten to 

SS 

twenty carbon atoms and R is member of the 
group consisting of hydrogen and an alkyl group 
having less than ten carbon atoms, and there 
after drying the impregnated fabric. 

13. A textile fabric having a soft and even 
handle obtained by impregnating said fabric with 
an aqueous dispersion of the reaction product of 
5,5-dimethylhydantoin and octadecyl amine, and 
thereafter drying the impregnated fabric. 

14. A textile fabric having a soft and even 
handle obtained by impregnating said fabric with 

70 

an aqueous dispersion of the reaction product of 
5,5-dimethyl hydantoin and an annine mixture 
containing essentially -hexadecyl amine and 

octadecyl amine, and thereafter drying the 
impregnated fabric. 

15. A textile fabric having a soft and even 
handle obtained by impregnating said fabric with 
an aqueous dispersion of the reaction product of 
5-phenyl-5-methylhydantoin and propy hexa 
decyl amine, and thereafter drying the impregu. 
nated fabric. 
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