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The present invention'rélates to -miaterials:and- proc-
esses. for imparting: improved’ properties: to- textile: mate~
rials; and to textile materials' treated thérewith. More
particularly, the present invention-relatés to:novel:resin-
ous condensation products capable! of imparting: the:prop=
erties .of durable water repellency;: shrink' resistance: and
crease resistance. to textile materials treated therewith:

In the finishing: of textile materials, such-as rayon: fab-
rics and of fabrics containing!rayon blends:which:aré to
be utilized, for example, in the:manufacture:of rainwear
and the like, it is desirable:that: water repellént properties:
be imparted thereto. . For:obvious reasons, the water:re-
pellency imparted: to* stich fabrics:should :be very: high:in-
itially in.order to render the fabrics: suitable:for the: pur~

poses. for which: they are'to'be-used: - - Also,.it: is:desirablé

that the water repelléncy: of such.-fabrics be durable; that

is,- that the treated: fabrics' retain: their “water: repellent

characteristics after being subjected’to: the' ordinary laun-
dering and dry cleaning operations normally employed:in:
the cleansing' of such fabrics:. -In addition; any- treatmetit'

of textile materials to render the same water repellent

should be such that the handror: feel of the treated:fab-
ric :is' not objectionably -altered: thereby; that: is; there
shiould be-noexcessive weighting of the:fabric nor should
thie fabric take on any harshness of feel.

It is also often commion  practice to treat the:same
fabrics with one or more:agents'to render-the fabric stable
against: shrinkage and resistant' toward: creasing:and; very:
often, to ‘impart a wool-like:hand-or feel to:the:fabric:

Where all of: the above properties: are: desired: in”the
finished' fabric,: it would' niaturally- be advantageous to'be
able to' combine’ the: above:tréatment in'such:manner that
only one operation is: required. ‘To accomplish-this;: the
material utilized ' for imparting: water repellericy ‘to’ tex-
tile materials should be-compatible:in: the: same- treating
bath with the materials normally- used-to-impart. shrink
resistance. and- crease- resistance’ to. textile materials- arid
thus capable of being applied to the. fabric-in the same
treating operation. Furthermore, the water repellent ma-
terial employed in such'operation shotild be of such’ char-
acter as not to impair the curing characteristi¢s of the
materials employed for the stabilization-of the fabric nor
to impair the efficiency of the said treatitient, dor” should
it"in any'way impair the-hand-of the treated:goods which

would normally be obtained as a'result’ of the stabilization’

tredtment alone.

In accordance with the present invéiition;-and’ as'cne
aspect’ thereof, there: are: provided: materials: capable of
imparting a: high- degree of water repellency: to: fabrics
treated therewith, and which display: all-of: the: properties
and characteristics desired: of such-materials as outlined
above. ‘Further, the water repellency: imparted:to-textile
materials-by: the use of the water repellent materials: of
the present-invention-is-highly durable; being: substantial-
1y unaffected after having-been-subjected:to several-clean-~
ing or laundering operations:

As another aspect-of the:present- invention there are:

provided materials which,.in addition to- imparting durable
water repellent -properties  to ‘textile' materials. -treated
therewith, also impart: a high degree. of crease:resistance
and- dimensional- stability to the-said-textile-materials.-
The materials provided in accordance. with-the-present
invention and which are suitable for finishing. textile: ma-
terials to impart therabove described:properties to-said-tex-
tile materials are heat-convertible resinous-condensation
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products;: stable at: normal: room temperatures, obtained-
by-reacting ‘a-nitrogenots:compound: of: the group consist-
irig: of: urea, thiourea; mono-alkylated: urea, mono-alkyl-
ated: thioureas, guanyl urea; biuret, dicyandiamide and:
guanidine’ with- a- material, such as paraformaldehyde;
which furnishes: formaldehyde under the reaction'condi-
tions and with a lower-aliphatic alcohol' preliminarily un-
der-alkaline conditions-and:then under acid conditions to
forma: resinous: partial’ conidensation: product of: the said’
materials, and’ thereafter reacting. the-said partial conden-
sation: product under acid:conditions  with a hydrophobic
material: of the-group-consisting of Higher amides, higher:
amines; and " higher alcohols to obtain a heat-convertible:
resinous: condensation: produict;: capable of polymeriza-
tion: ot of further condensation under heating conditions:
to-an-insoluble state.

To-obtain: heat-corivertible resinous condensation prod-
ucts with:the materials above set forth, having the prop-
erties-and characteristics of: those of the present invention,.
that: is;. products which: may be employed in the. finishing’
of ‘textile- materials and which are capable, upon suitable:
further -treatment,- of polymerizing or reacting further
upon-the treated fabric to-impart highly water repellent
characteristics and/or crease resistant- and shrink resistant’
qualities-thereto; it is' essential that® the materials utilized:

- in: the: preparation: of ' the said condensation products be

employed in-definite relative. proportions or within defi=
nite ranges-of- proportions with' respect to' one another.
For example, urea, formaldehyde and lower aliphatic al-
cohols:have heretofore been reacted together under such
conditions - that - a- bis:alkoxymethyl urea is formed; the
product formed: representing the reaction of one>mol -of
urea, two mols of farmaldehyde and two mols-of a lower
aliphati¢- alcohol. .= However, these compounds are so
highly reactive that when:it:is attempted to: condense the-
said-compounds with a hydrophobic material; as previous-
Iy> mentioned; under the conditions required to secure the-
formation:of a resinous coridensation product, the reaction:
proceeds: so‘rapidly that it is' impossible to obtain a satis-
factory. resinous- condensation product capable of use’in:
the finishing: of textile materials. Upon such reaction,
there- is: obtained: instead a hard, insoluble resinous
material: )

The- reaction of urea, formaldehyde and:a lower ali-
phatic -alcohol to-form an'N;N‘bis-(alkoxymethyl) uron,

- corresponding: to‘ the reaction of one mol urea, 4 mols:of’

formaldehyde and 2 mols of alower: aliphatic-alcohol has'
also: been- described. This' compound is  a very stable:
liquid- matérial- which: is. unusually resistant to the nor-
mal catalytic action of acids' upon urea-formaldehyde
condensates’ and: toward  heating, and therefore has no
tendency. to’ form: polymerization products. Therefore,
when-it- is- atteniptéd-to react this material with the hy-
drophobic- compounds emipleyed- in the preparation: of
the resinous: condenastion: products of the present inven-
tion, a product is obtained which is incapable of further
condensation* to- form- an insoluble’ resinous material.

It has been found in‘accordance with:the present in-
vention that if- the materials employed to provide the
condensation’ products: described herein are employed
inl- the ‘ratios' of " 1 ‘mol" of "the nitrogenous ' compound,
2.5=3.5-mols of paraformaldehyde or other suitable form-
aldehyde providing: compound; and 3.0-4.0 mols of a:
lower aliphatic alcohol and reacted under: the conditions
hereinafter set forth to form‘a partial condensation prod-
uct thereof; and’ the product-thus obtained is then reacted
with : from- 0:1~2.6- mols of a-hydrophobic- compound: of-
the -type previously described under acid conditions: of
reaction,- a heat-convertible resinous condensation prod-
uct is-obtained: which: is-capable of utilization in the treat:
ment of textile materials to impart-durable water-repellent
characteristics and/or crease-resistant and- shrink-resistant
properties- thereto. It is, of couse, understood-that-were-
the above reaction- carried to: full completion, polymeri-
zation of -the reaction product would take ‘place and-a:
hard insoluble resinous: material would eventually resuit
as-the end. product: Therefore, the first reaction -involv-
ing:the nitrogenous compound, formaldehyde and a lower:
aliphatic alcohol is. carried out till about- 90 percent of
the formaldehyde has reacted with the-other constituents,
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and the subsequent reaction of the condensation product
so obtained with the hydrophobic compound is only car-
ried out till substantially all of the said hydrophobic com-
pound has reacted with the said partial condensation prod-
uct. The end product thus obtained is a stable heat-
convertible resinous product which is soluble in the com-
mon organic solvents such as, for example, the alcohols
such as ethyl alcohol and butyl alcohol, the common ester
solvents such as ethyl acetate and isopropyl acetate,
benzene, varsol and carbon tetrachloride, and which is
also soluble or easily dispersible in water.

Those compounds prepared according to the present
invention wherein the hydrophobic compound is utilized
in an amount of from 0.5-2.6 mols per mol of the initial
nitrogenous compound employed in the preparation of the
resinous partial condensation product formed by the re-
action of the nitrogenous compound, formaldehyde and
the lower aliphatic alcohol is characterized by its ability
to impart a high degree of water-repellency to textile ma-
terials which is also extremely durable. Those com-
pounds prepared in accordance with the present inven-
tion wherein the hydrophobic compound is employed in
the mol ratio of 0.1-0.5 mols per mol of the nitrogenous
compound employed in the preparation of the said par-
tial condensation product as described above are likewise
water-repellent but are also characterized by their ability
to impart a high degree of durable crease-resistance and
shrink-resistance to fabrics treated therewith. The latter
compounds therefore have definite advantages over those
resinous materials in common use in the industry to im-
part shrink-resistant and crease-resistant characteristics
to textile materials but which display little or no water-
repellent properties.

As stated hereinbefore, the nitrogenous compounds
which may be utilized in the reactions herein set forth
whereby the resinous condensation products of the pres-
ent invention are prepared, include urea, thiourea, the
mono-alkylated wureas, the mono-alkylated thioureas,
guanyl urea, biuret, dicyandiamide and guanidine. The
mono-alkylated ureas and thioureas are preferably those
containing lower alkyl radicals as, for example, N methyl
urea, N ethyl urea, N methyl thiourea and N ethyl thio-
urea. The di-substituted ureas, that is, both the N,N’
and the N,N di-substituted ureas have not been found to
be operative in the preparation of the desired products.

The material utilized to liberate formaldehyde in the
reactions described in the present invention should be one
wherein the formaldehyde provided is in a substantially
anhydrous condition. Thus any of the polymeric forms of
formaldehyde may be employed, such as trioxane or para-
formaldehyde. - Gaseous formaldehyde may also be em-
ployed, it merely being required that the materials em-
ployed be used in such amounts as to provide the mol
ratio of formaldehyde required.

Any of the lower aliphatic alcohols may be employed
in the preparation of the condensation products of the
present invention. Thus methyl alcohol, ethyl alcohol,
propyl alcohol, isopropyl alcohol or butyl alcohol may
all be utilized with the materials described in the prepara-
tion of the said condensation products.

The so-called hydrophobic compounds which are re-
acted with the partial condensation products to provide
the heat-convertible condensation products of the present
invention are, as has been stated hereinbefore, the
higher amides, the higher amines, and the higher al-
cohols. By the term “higher” as used in connection with
these materials is meant an amide, or an amine, or an
alcohol containing a hydrocarbon radical of at least 12
carbon atoms. In the practice of the present invention,
those compounds which apparently provide the best re-
sults and which are preferred in preparing the products
of the present invention are those which contain at least
16 carbon atoms in the hydrocarbon radical. However,
those compounds having at least 12 carbon atoms in
the hydrocarbon radical have been found to provide
satisfactory results when employed in accordance with
the present invention. As specific examples of such com-
pounds there may be mentioned lauramide, myristic acid
amide, palmitic acid amide, stearamide, behenic acid
amide, montanic acid amide, and in general amides of
fatty acids as obtained from naturally occurring fats;
laurylamine, hexadecylamine, octadecylamine; and, for
example, lauryl alcohol, myristyl alcohol, cetyl alcohol
and stearyl alcohol. There may also be employed the
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amides, amines and alcohols of the higher hydrocarbon
materials obtained from the OXO Process and the Fischer-
Tropsch Synthesis, as well as amides, amines and al-
cohols of synthetic hydrocarbons of at least 12 carbon
atoms wherein the hydrocarbon radical comsists of an
alkyl-aryl chain, Amides, amines and alcohols of rosin
or rosin derivatives may also be utilized in preparing the
products of the present invention. .

In carrying out the present invention, a lower aliphatic
alcohol and, for example, paraformaldehyde are charged
to a vessel equipped for refluxing the charged materials,
together with a sufficient amount of an alkaline ma-
terial, such as an alkali metal hydroxide, to render the
mixture alkaline; a pH of 8 to 9 being completely satis-
factory for the purposes of the present invention. The
mixture is then heated until the paraformaldehyde has
dissolved, a temperature not in excess of 100° C. usually
being sufficient for this purpose. A nitrogenous compound
of the class previously described is then added to the
solution and heating is continued at a temperature of
approximately 70°-85° C. for approximately 15-20
minutes after the said nitrogenous compound has gone
into solution. The pH of the reaction mixture is then
reduced to a point within the range of approximately
2.5 to 5.0 and heating is continued at a temperature
of 75°-100° C. for approximately 15-20 minutes. At
this point a hydrophobic compound, as previously de-
scribed, is slowly added to the reaction mixture and
when addition of the same is completed and the said
compound has completely dissolved, the reaction mix-
ture is heated for approximately one hour at a tempera-
ture of approximately 80°-100° C., or until substantially
complete reaction of the hydrophobic compound with
the remaining components of the reaction mixture has
been secured. The product thus obtained is a heat-con-
vertible resinous condensation product stable at normal
room temperatures and capable of utilization in the
finishing of textile materials to impart water-repellent
characteristics and/or crease-resistant and shrink-resistant
properties thereto.

The products obtained as above described, if not al-
ready water-soluble or self-emulsifiable, may be emulsi-
fied with water by the addition of small quantities of
emulsifying agents, thus providing a convenient means
for application of the products to textile materials.

In such treatment of textile materials, a treating bath
is prepared which satisfactorily may contain from approxi-
mately 2%—-15% by weight of a resinous condensation
product prepared in accordance with the present inven-
tion. To such bath there is usually added a latent poly-
merization catalyst such as ammonium chloride or other
suitable acid catalyst such as ammonium sulfate or diam-
monium phosphate. The textile material to be treated
is then immersed in the treating bath as by normal padding
operations, the amount of “wet pick-up” by the fabric
being regulated by passing the fabric through squeeze
rolls. The impregnated fabric is then dried and cured
at temperatures of the order of approximately 100°-180°
C.; for example, heating at 155° C. for approximately
v minutes having been found satisfactory. Depending
upon the particular condensation product employed, the
fabric thus treated has excellent water-repellent and/or
crease-resistant and shrink-resistant characteristics which
are retained even upon subsequent laundering and dry
cleaning operations.

Depending upon the products of the present invention
which are utilized and depending upon the qualities de-
sired in the finished product, there may also be used, to-
gether with the products of the present invention, those
resins which are in common use in the textile industry for
finishing textile materials such as, for example, the
methylolurea condensates, or the partially polymerized
urea-formaldehyde, melamine-formaldehyde and phenol-
formaldehyde condensates. Thus, enhanced characteris-
tics of water-repellency, shrink-resistance and crease re-
sistance may be imparted to textile materials in one op-
eration by means of a single bath treatment.

The following Examples 1 to 10 demonstrate that as-
pect of the present invention involving the production of
resinous condensation products which are capable of im-
parting a high degree of water repellency to fabrics treated
therewith. All amounts given therein are set forth in
parts by weight.
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Example: 1

96 parts of methanol, 84 parts of paraformaldehyde
and 0.1 part of caustic soda-are charged to -a. vessel
equipped with stirrer, thermometer-and reflux condenser.
The mixture is heated to reflux conditions and.held at
such' temperature until the paraformaldehyde has dis-
solved. 60 parts of urea are added thereto and heating
is continued at a temperature of 73°-76° C. for approxi-
mately 15 minutes. The pH of the reaction mixture is
then lowered to approximately 3.0 to 3.5 with phosphoric
deid-and heating 1s continued for approximiately 15 more
minutes’ at' a' temperature of 75°-83° C.. 290 parts of
stearamide are then slowly added to-the reaction mixture
and after solution of the stearamide therein has been
éffected, the reaction mixture is'heated for approximately
one hour at a temperature of 83°~86° C. At the end of
this period there'is securéd as a coridensation product a
resinous” material’ capable -of ' imparting water-répellent
characteristics' to- textile materials. The entire reaction
ag carried out above and’ in' the succeeding examiples is
carried out'under agitation conditions.

A concentrated emulsion, suitable for use in-a’textile
tieating’ bath; niay be prepared by adding to'the reaction
product obtained above 10 parts: of coconut: fatty acid
and 30 parts of triethanolamine followed by 427 parts
of water at 75° C. The mixture is subjected to agitation
withoyt heating and, as the temperature begins to fall, a
creamy, light colored emulsion forms.  Stirring is’ con-
tinued for approximately 15 minutes dt'a: temperature of
approximately 60°-65° C. and the emulsion 'is-allowed'to
cool to room temperature without stirring. The product
thus obtained is readily dispersible in cold or hot water
to- provide dilute emulsions suitable for application to
textile materials.

Example 2

The reaction described in' Example 1 is diplicated ex-
cept that in place of urea there are substitiited 74 parts
of N:methyl urea. A product similar'in its characteris-
tics to that obtained in Example 1 is secured.. :

Example 3

138 parts of ethyl alcohol, 99 parts of paraformalde-
hyde and 0.2 part of caustic soda are charged to a suit-
able reaction vessel as described in Example 1 and the
materials are refluxed under agitation conditions until
solution of the paraformaldehyde has been obtained. 76
parts of thiourea are added and when solution of the
same’ is' secured, the reaction mixture: is heated for ap-
proximately 15 minutes at 70°-75° C. The pH of the
mixture:is then lowered t6 approximately 3.0~3.5 with
phosphoric acid and heating is contihued for approxi-
mately 15 more:minutes. A total of 237.3 parts of be-
henic acid amide are then slowly added to"the reaction
mixture' and when- addition of the same has been: com-
pleted, the' mixture is heated for approximately one hour
at' a temperature of approximately 80°-85° C. The
product thus obtained is a resinous condensation product
capable of use in accordance with the present invention to
impart highly water-repellent charactéristics to- textile
materials.
Example 4

The reaction described in Example 3-is duplicated ex-
cept that in place of thiourea there are substituted 104
parts -of N-ethyl thiourea. A resinous condensation
product having highly durable water-repellent properties
isisecured. :

- Example 5

96-parts of methanol, 84 parts of formaldehydé and 0.1
part of caustic soda are refluxed until the paraformalde-
hyde has dissolved. 84 parts of dicyandiamide are added
to* the mixture- and heating is’ continued at 70°-75° C.
for 15 minutes. The reaction mixture is then acidified
with phosphoric acid to'a pH of approximately 3.0 and
heating is continued for 15 more minutes at a tempera-
ture of 75°-80° C. 502 parts of lauramide are then
slowly added to the reaction mixture and when-addition
of the lauramide has been completed; the. reaction mix-
ture-is heated for one hour at-a. temperature of 80°-85°
€. The product thus-securediis characterized by:its:abil-

ity to impart highly wadter-repellent propertiesito textile.

materials.
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6
Exanple:6;

112 parts of methanol, 96, parts: ofi'patafbrmaldéhYdé,
and 0.1 part of caustic soda are refluxed:as.described in

Example 1 until solution of the paraformaldéhyde-is. ob-
tained. 60 parts of urea are then added thereto and.the
admixture heated for approximately-20 minutes at 70°—
75° C. The pH of the-admixture is lowered to approxi-
mately 3.0-3.5 with phosphoric acid and. heating.is con-
tinued for approximately 15 more minutes. at. a-tempeia-
ture of 75°-80° C. 269 parts of octadecylamine are
then slowly added to the reaction mixture which is then
heated'at 80°-86° C. for about one hour. The reaction
product thus' obtained has excellent’ water:repellénit’ prop-
erties when applied to'textile materials:
Example 7

96 parts of methanol, 75 parts of paraformaldehyde,
and 0.1 part of caustic'soda are-refluxed under the con-:
ditions hereinbefore set: forth uiitil’ solittion of the para-
formaldehyde is secured. 102. parts of guanyl urea
are added and the admixture heated for approximately
15 minutes at 75°-80° C. The pH. of the admixture
is then reduced to approximately 3.0-3.5 with phosphoric
acid and heating is continued: for 15 mote minutes.
There are then slowly added 370 parts of laurylamine
and heating is continued. for one hour at a. tempera-
ture of 80°-85° C. The product:secured at.the end. of
this period is a resinous condensation product having
water-repellent’ properties when .applied to textile ma-
terjals in the manner set. forth Herein.

Exaiple 8

A mixture of 96 parts- of methanol: and 84 parts of
paraformaldehyde are refluxed until: solution of the
paraformaldehyde is obtained. 103 parts of biuret are
added to the reaction mixture: and the pH thereof
is adjusted to a pH value of 8§ to 9 with. caustic soda.
The reaction mixture is then refluxed for 15 minutes at

a  temperature of 70°~75° C,, cooled to about 50° C.,
acidified with phosphoric acid to a pH value' of 3-3.5,
and refluxed for another 15 minutes. 403.5" parts of
octadecylamine are then“added to the reaction mixture
and when solution of the octadecylamine is conipleted,
the reaction mixture is heated’ for one hout' dt §0°-85°

The product thus obtained has excellent’ waiter-
repellent properties when applied to textile materials.

Example 9

180 parts of propyl alcohols, 75 parts of paraformalde-
hyde, and 0.1 part of caustic soda are heated until solu-
tion of the’ paraformaldehyde is obtained. 60 parts of
urea are added thereto and when solution of the same has
been obtained, the reaction mixture is heated for 15

_minutes at 80°-85° C. The pH of the mixture is then

lowered to approximately 3.0 to 3.5 with phosphoric
acid and heating is continued for approximately another
15 minutes. 270 parts of stearyl alcohol are then slow-
ly added-to the reaction mixture and when addition of
the same has been completed, the mixture is heated for
approximately one hour at'80°-86° C. There is thus
obtained a resinous ‘condensation product capable of
imparting permanent’ water-repellént’ properties. to- tex-
tile materials.
Example 10

A mixture: of 138 parts of ethyl alcchol: arid: 90 ‘parts
of paraformaldehyde; are refluxed till - sohition' of the
paraformaldehyde- is secured:’ '59: patts: of giianidine are
added to the solution which is then refluxed for about
15 minutes at 75°-80° C. The pH of the reaction mix-
ture is then lowered to' approximately’ 3-3:5 and’ reflix-
ing thereof is’ contintied' for 15' mioré minutes: 484
parts of cetyl alcohol dare then added to'the reaction
mixture which is then again -reflixed for one hour at' a
temperature of 80°-85° C. The resultant prodiict is
a heat convertible résinous condensation prodict capable
of imparting durable water-repéllent properties to tex-
tile materials. ) )

As a demonstration of the effectiveness of the water-
repellency imparted-to- textile materials: by the products
of the present invention; textile treating. batlis’ were: pre-
pared - containing. the- cotidensation product’ of - Exaniple
1. in: varying. concentrations: by ‘weight: ds' hereiiiafter
set forth in the table that follows, each bath also con-

/
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taining 18% by weight of a methylolurea thermosetting
resin used for shrinkproofing textiles, 0.5% by weight
of ammonijum hydroxide, and 1.0% by weight of am-
monium chloride. Samples of a viscose gabardine suit-
ing fabric were passed through the baths and the excess
pick-up was removed therefrom by passing the fabrics
through squeeze rolls. The treated fabrics were dried
and then cured for 5 minutes at 155° C. The follow-
ing results with respect to the water-repellency of the

treated fabrics were obtained.
Spray Ratings of the Treated Fabric
Otl)ncgn.trat’ign (t)'f WaibBeriilEllepbel-
ent in reating Bath, By After 3 After 3
Weight Tnitial Dry Rayon
Cleanings Washes
4% - 86 85 85
6%.-- 100 85 100
237/ R 100 90 100
10%. - 100 90 100

The fabric resulting from the above treatment not
only displayed the excellent water-repellent properties
shown in the above table, but also had excellent re-
sistance towards shrinkage. Also, no objectionable ef-
fects upon the hand or feel of the treated fabric were
obtained as a result of the treatment outlined above.

The resinous condensation products of the present
invention which are capable of imparting a high degree
of shrink-resistance and crease-resistance to textile ma-
terials in addition to water-repellent properties are pre-
pared under the same reaction conditions as those em-
ployed in preparing the products of Examples 1 to 10
as demonstrated in the following examples.

Exdmple 11

96 parts of methanol and 84 parts of paraformalde-
hyde are charged to a suitable vessel containing a stirrer,
thermometer and reflux condenser., The mixture is then
refluxed until all of the paraformaldehyde has dissolved.
60 parts of urea are then added to the reaction mixture
and the pH of the same is adjusted to a pH value of about
8-9 with caustic soda. The reaction mixture is then re-
fluxed at a temperature of 70°-75° C. for 15 minutes,
cooled to approximately 50° C. and then acidified with
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cure such effect by treatment of the fabrics with resinous
condensation products secured by modifying the aforesaid
products by reaction with approximately 0.1 to 0.5 mol
of an aliphatic polyhydric alcohol. Suitable polyhydric
alcohols which may be employed include ethylene glycol,
propylene glycol, diethylene glycol, trimethylene glycol,
glycerol pentaerythritol, sorbitol and mannitol. The fol-
Jowing examples are illustrative of the preparation of
such products.
Example 13

A mixture of 96 parts of methanol and 84 parts of
paraformaldehyde are refluxed until solution of the para-
formaldehyde is obtained. 60 parts of urea are added
thereto and the pH of the mixture is adjusted to a pH
value of 8-9 with caustic soda. The mixture is then
refluxed for 15 minutes at 70-75° C., cooled to approxi-
mately 50° C., acidified with phosphoric acid to a pH of
3-3.5, and refluxed for 15 more minutes at a temperature
of 75-80° C. There are then added thereto 10.6 parts
of diethylene glycol and 96.7 parts of stearamide and the
mixture is then refluxed for one hour at 80-85° C. The
product thus secured is a. liquid resinous condensation
product having the properties of those obtained as de-
scribed in Examples 11 and 12 but capable of imparting
a firmer hand to fabrics treated therewith.

Example 14

The reaction described in Example 13 is duplicated ex-
cept that in place of the diethyleneglycol there are sub-
stituted 9.2 parts of glycerol.

Example 15

The reaction described in Example 13 is duplicated ex-
cept that in place of diethyleneglycol there are substituted
13.6 parts of pentaerythritol.

The effects produced by the products of the above
illustrative examples upon textile materials are shown by
the data set forth in the table which follows. Samples of
a rayon gabardine fabric were impregnated with the
products of Examples 11, 13, 14 and 15, respectively,
applied from water emulsions containing 9 percent by
weight of the said products and were subsequently cured
for 10 minutes at 150° C. It is seen that these products
by themselves imparted durable water-repellency, dimen-
sional stability and crease-resistance to the fabric in one
operation.

Spray Ratings éngle Percfeut
i rease 0!
Fabric Resin Used Dr Resist- | Shrink-
Initial Cleaged Weashed| ance age

Untreated. - 0 0 0 115 8.0
Treated-....| Produet of Ex. 11... 100 704 80 133 2.9
Do Product of Ex. 13... - 100 704 80-- 129 2.9
Do .| Product of Ex, 14. - 100 70+ 80~ 131 3.3
Do...-. Product of Ex. 16 100 70+ 80 126 3.1

phosphoric acid to a pH of approximately 3-3.5. Reflux-
ing of the reaction mixture is then continued for another
15 minutes. 96.7 parts of stearamide are then added to
the reaction mixture and after solution of the stearamide
is effected, the mixture is heated for one hour at 80°-85°
C. At the end of this period, a straw colored translucent
liquid resinous condensation product is obtained which
is capable of imparting a high degree of crease-resistance
and shrink-resistance to fabrics treated therewith.

Example 12

112 parts of methanol, 96 parts of paraformaldehyde,
and 0.1 part of caustic soda are heated until solution of
the paraformaldehyde is obtained. 76 parts of thiourea
are then added thereto and when solution of the same
has been obtained, the reaction mixture is refluxed at a
temperature of 70°~75° C. for 15 minutes. 66 parts of
octadecylamine are then slowly added to the reaction
mixture and when addition of the same has been com-
pleted, the mixture is refluxed for approximately one
hour at 80°-85° C. The product obtained is similar in
its properties and characteristics to that of Example 11.

Where it is desired that the treated fabrics have a firmer
hand than that obtainable with products of the type
illustrated in the foregoing examples, it is possible to se-
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The above tests for water-repellency, crease-resistance
and shrink-resistance were made following the standard
procedures set up for such determinations by the Ameri-
can Association of Textile Chemists and Colorists as de-
scribed in its yearbook for the year 1951.

While the above products and processes of making and
using the same constitute preferred embodiments of the
present invention, changes may be made therein without
departing from the scope of the invention as defined in
the appended claims.

What is claimed is:

1. A heat-convertible resinous condensation product
suitable for finishing textile materials consisting of the
product secured by reacting one mol of a material of
the group consisting of urea, thiourea, mono-alkylated
ureas, mono-alkylated thiourea, guanyl urea, biuret, di-
cyandiamide and guanidine with 2.5 to 3.5 mols of a
substantially anhydrous material which furnishes formal-
dehyde under the reaction conditions and with 3 to 4 mols
of an unsubstituted aliphatic alcohol containing up to 4
carbon atoms preliminarily under alkaline conditions and
subsequently under acid conditions to secure a resinous
partial condensation product thereof, and thereafter re-
acting said resinous partial condensation product under
acid conditions with approximately 0.1 to 2.6 mols of an
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‘unsubstituted. aliphatic. amide .containing at;least 12.car-
bonatoms. T , ‘

2. A heat-convertible .resinous. :condensation ,product
suitable for finishing textile materials consisting. of the
product secured by reacting one mol of urea with 2.5
$0-3.5.mols . of a substantially, anhydrous material- which
Aurpishes, formaldehyde under the .reaction conditions
and -with 3 {0 4 mols .of ,an -unsubstituted aliphatic al-
cohol containing up to 4.carbon atoms.preliminarily un-
der alkaline conditions.and subsequently under acid con-
ditions to secure a resinous partial condensation product
thereof, and thereafter reacting.said resinous partial ‘con-
densation product.-under -acid conditions ‘with approxi-
aately.0.1 t0.2.6. mols of .stearamide.

3. /A -heat-convertible resinous -condensation product
sujtable for finishing textile materials .comprising the
product secured by reacting one.mol of thiourea with 2.5
10.3.5.mols of a material .which furnishes formaldehyde
Jnder -the reaction conditions and -with 3. to.4 mols .of
an unsubstituted aliphatic alcohol containing up- to 4
«carbon atoms preliminarily, under: alkaline, conditions and
subsequently -under. acid.conditions to.secure a.resinous
partial .condensation product thereof, .and. thereafter re-
acling said resinous .partial condensation product under
acid conditions with . approximately -0.1 to 2.6 mols of
stearamide. ) '

4. A heat-convertible résinous condensation . product
-Suitable for finishing textile materials comprising the
.product secured by reacting.one mol,of urea with 2.5
10-3.5 mols of a.material which furnishes formaldehyde
under the .reaction .conditions .and. with 3:to.4.mols of
an. -unsubgstituted .aliphatic .alcohol . containing -up to 4
carbon, atoms preliminarily, under alkaline conditions and
subsequently under acid conditions to secure a ;resinous

Dpartial condensation product thereof, and -thereafter re- .
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acting said resinous partial condensation product under °

acid . conditions with approximately 0.1 fo 2.6 mols of
octadecylamine.

3. A heat-convertible .resinous .condensation product
Suitable for finishing textile materials - comprising - the
product secured by reacting. one mol .of thiourea -with
2:5 to 3.5.mols.of .a material. which furnishes formalde-
Ahyde under the reaction. conditions and-with 3 to 4 mols
.of :an unsubstituted. aliphatic alcohol -containing up :to 4
carbon atoms prelimjnarily wunder .alkaline conditions
:and. subsequently under acid conditions to secure a resin-
.ous partial condensation product thereof, and -thereafter
Jeacting said resinous.partial condensation product under
.acid conditions with approximately 0.1 :to 2.6 .mols of
octadecylamine. o , :

6. A -process for .preparing a heat.convertible .resin-
ous condensation product suitable for finishing  textile
Jmaterials..which consists .in reacting. ope .mol of a ma-
iterial .of the group ,consisting -of .urea, -thiourea, -mono-
-alkylated ureas, mono-alkylated. thioureas, guanyl urea,
.biutet, dicyandiamide, and guanidine with 2.5 to 3.5.mols
.of:.a substantially anhydrous :material -which furnishes
{formaldehyde under -the reaction: conditions -.and -with 3
to 4 mols of an unsubstituted aliphatic .alcohol contain-
.ng up to .4 carbon -atoms preliminarily under alkaline
.conditions and subsequently-under acid conditions to se-
.cure a resinous partial condensatjon product.thereof, and
thereafter -reacting .said resinous -partial .condensation
;product under -acid .conditions. with.-approximately 0.1
10 2.6 mols.of an unsubstituted. aliphatic .amide contain-
.ing atleast.12 carbon atoms.

7. A process for:preparing a;heat-convertible resinous
condensation product suitable for finishing - textile .ma-
terials which consists in reacting .one.mol -of urea with
2510 3.5 mols of a substantially ,anhydrous .maferial

«ditions and. with 3.to 4:mols of.an unsubstituted, aliphatic

alcohol containing up to.4 carbon .atoms preliminarily
.under alkaline conditions and.subsequently .under -acid
conditions fo. secure a resinous .partial condensation
Jproduct thereof, .and thereafter reacting -said resinous
_partial condensationproduct under acid.conditions -with
-approximately 0.1 to 2.6 mols of stearamide.

" '8. A process for.preparing a ‘heat-convertible resinous
condensation product suitable for finishing .textile .ma-
terials which consists .in reacting :one .mol .of .thiourea
with 2:5 to 3.5.mols of .a substantially anhydrous -ma-
“terial which furnishes formaldehyde under the -reaction
-conditions and with 3 to 4 mols of :an amsrhstitnted
_aliphatic alcohol containing up to .4 carbon. atoms -pre-
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10
under -acid conditionsto-secure a resinous . partial .con-
densation product thereof, and .thereafter reacting said
" resinous - partial condensation product under -acid condi-
tions with approximately 0.1 to 2.6.mois of stearamide.

9. A process for preparing.a heat-convertiole resinous
condensation - product -suitable .for finishing textile ma-
terials which cousists in reacting one mol of urea with
2.5 10 3.5 mols of a substantially anhydrous material
which furnishes formaldehyde under the reaciion condi-
tions and with 3 to 4 mols of an unsubstituted aliphatic
alcohol containing up to 4 carbon .aroms .prelminariy
under alkaline conditions .and subsequenily under acid
conditions ‘to secure a resinous -partial condensation
product thereof, and thereafter reacting -said resinous
partial condensation product under. acid . conditions with
approximately 0.1 to 2.6.mols of octadecylamine.

10. A process for preparing a heat-convertible resinous
condensation product suitable for finishing textile ma-
terials which counsists in reacting one mol of thiourea
with 2.5 to 3.5 mols of a substantially anhydrous.ma-
terial which furnishes formaldehyde under tne reaction
conditions and with 3 to 4 mols of an unsubstituted ali-
phatic alcohol containing up to 4 carbon atoms pre-
liminarily under alkaline conditions and .subsequently
under acid conditions to secure a resinous partial con-
densation product thereof, and -thereafter reacting said
resinous partial condensation product under acid condi-
tions with approximately 0.1 to 2.6 mols of octadecyla-
mine,

11, A textile material having improved properties. of
durable water repellency, shrink resistance and crease
resistance comprising the product resulting from the im-
pregnation of a textile material with a 'heat-convertible
resinous condensation product secured by reacting one
mol of a material of the group consisting of urea, thicurea,
mono-alkylated ureas, mono-alkylated -thioureas, guanyl
urea, biuret, dicyandiamide and guanidine with 2.5 io
3.5 mols of a substantially anhydrous material which
furnishes formaldehyde under the reaction conditions
and with 3 to 4 mols of an unsubstituted aliphatic alco-
hol containing up to 4 carbon atoms.preliminarily under
alkaline conditions and. subsequently under .acid condi-
tions to secure a resinous partial condensation .product
thereof and-thereafter reacting said resinous partial con-
densation product under acid conditions with approxi-
mately 0.1 to 2.6 mols of a material of the group con-
sisting of unsubstituted aliphatic amides contairing at
least 12 carbon atoms, unsubstituted aliphatic amines con-
taining at least :12 carbon atoms, and unsubstituted ali-
phatic. alcohols containing at least 12 .carbon atoms, and
thereafter subjecting said impregnated material to ele-
vated temperatures. to. insolubilize -the -said resinous con-
densation.product.

12. A textile material having improved -properties of
durable water-repellency, shrink-resistance and crease-
resistance comprising the product resulting from the im-
pregnation of a textile material with a heat convertible
resinous condensation product -secured by reacting one
mol of urea with 2.5 to 3.5 mols of a substantially an-
hydrous material which furnishes formaldehyde under
the reaction conditions and with 3 to 4 mols of an un-
substituted aliphatic alcohol containing up to 4 carbon
atoms preliminarily .under alkaline conditions and sub-
sequently under acid conditions to secure a resinous par-
tial condensation product thereof and thereafter react-
ing said resinous partial condensation . product under acid
conditions with approximately 0.1 to 2.6 mols of stear-
amide, and thereafter . subjecting said .impregnated - ma-
terial to elevated .temperatures .to insolubilize the said
resinous condensation product.

13. A textile material having improved properties of
durable water-repellency, shrink-resistance and crease-re-
sistance comprising the product resulting from.the impreg-
nation of a textile material with a heat-convertible resin-
ous condensation product secured -by reacting one mol
of thiourea with 2.5 to 3.5 mols of a material which
furnishes formaldehyde under the reaction conditions and
‘with 3 to 4 mols.of an unsubstituted aliphatic alcohol
containing up -to 4.carbon atoms-preliminarily under a-
kaline conditions and subsequently under acid conditions
‘to secure -a resinous partial condensation product there-
-of and thereafter reacting said resinous partial conden-
sation product under acid conditions with approximately
0.1 to 2.6 mols of stearamide, and thereafter subjecting
said impregnated .material -to -elevated temperatures -to
.insolubilize the said resinous condensation produect.
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14. A textile material having improved properties of
durable water-repellency, shrink-resistance and crease-
resistance comprising the product resulting from the im-
pregnation of a textile material with a heat-convertible
resinous condensation product secured by reacting one
mol of urea with 2.5 to 3.5 mols of a material which
furnishes formaldehyde under the reaction conditions and
with 3 to 4 mols of an unsubstituted aliphatic alcohol
containing up to 4 carbon atoms preliminarily under al-
kaline conditions and subsequently under acid condi-
tions to secure a resinous partial condensation product
thereof and thereafter reacting said resinous partial con-
densation product under. acid conditions with approxi-
mately 0.1 to 2.6 mols of octadecylamine, and there-
after subjecting said impregnated material to elevated
temperatures to insolubilize the said resinous condensa-
tion product.

15. A textile material having improved properties of
durable water-repellency, shrink-resistance and crease-re-
sistance comprising the product resulting from the im-
pregnation of a textile material with a heat-convertible
resinous condensation product secured by.reacting onc
mol of thiourea with 2.5 to 3.5 mols of a substantially
anhydrous material which furnishes fermaldehyde under
the reaction conditions and with 3 to 4 mols of an un-
substituted aliphatic alcohol containing up to 4 carbon
atoms preliminarily under alkaline conditions and sub-
sequently under acid conditions to secure a resinous par-
tial condensation product thereof and thereafter react-
ing said resinous partial condensation product under acid
conditions with approximately 0.1 to 2.6 mols of octa-
decylamine, and thereafter subjecting. said impregnated
material to elevated temperatures to insolubilize the said
resinous condensation product.

16. A textile material having improved properties of
durable water-repellency, shrink-resistance and crease-re-
sistance comprising the product resulting from the im-
pregnation of a textile material with a heat-convertible
resinous condensation product secured by reacting one
mol of urea with 2.5 to 3.5 mols of a material which
furnishes formaldehyde under the reaction conditions and
with 3 to 4 mols of an unsubstituted aliphatic alcchol
containing up to 4 carbon atoms preliminarily under al-
kaline conditions and subsequently under acid conditions
to secure a resinous partial condensation product there-
of and thereafter reacting said resinous partial conden-
sation product under acid conditions with approximately
0.1 to 2.6 mols of stearyl alcohol, and thereafter sub-
jecting said impregnated material to elevated tempera-
tures to insolubilize the said resinous condensation prod-
uct.

17. A process of finishing textile materials which com-
prises the steps of impregnating a textile material with
a heat-convertible resinous condensation product se-
cured by reacting one mol of a material of the group
consisting of wurea, thiourea, mono-alkylated - ureas,
mono-alkylated thioureas, guanyl urea, biuret, dicyandi-
amide and guanidine with 2.5 to 3.5 mols of a sub-
stantially anhydrous material which furnishes form-
aldehyde under the reaction conditions and with 3 to 4
mols of an unsubstituted aliphatic alcohol containing
up to 4 carbon atoms preliminarily under alkaline con-
ditions and subsequently under acid conditions to secure
a resinous partial condensation product thereof and
thereafter reacting said resinous partial condensation
product under acid conditions with approximately 0.1 to
2.6 mols of a material of the group consisting of un-
substituted aliphatic amides containing at least 12 car-
bon atoms, unsubstituted aliphatic amines containing at
least 12 carbon atoms, and unsubstituted aliphatic alco-
hols containing at least 12 carbon atoms, and thereafter
subjecting said impregnated textile material to elevated
temperatures to insolubilize the said resinous condensa-
tion product.

18. A process of finishing textile materials which
comprises the steps of impregnating a textile material
with a heat-convertible resinous condensation product
secured by reacting one mol of urea with 2.5 to 3.5
mols of a substantally anhydrous material which fur-
nishes formaldehyde under the reaction conditions and
with 3 to 4 mols of an unsubstituted aliphatic alcohol
containing up to 4 carbon atoms preliminarily under
alkaline conditions and subsequently under acid condi-
tions to secure a resinous partial condensation product
thereof and thereafter reacting said resinous partial con-
densation product under acid conditions with approxi-
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mately 0.1 to 2.6 mols of stearamide, and thereafter
subjecting said impregnated textile material to elevated
temperatures to insolubilize the said resinous condensa-
tion product. . .

19. A process of finishing textile materials which
comprises the steps of impregnating a textile material
with a heat-convertible resinous condensation product
secured by reacting one mol of thiourea with 2.5 to 3.5
mols of a substantially anhydrous material which fur-
nishes formaldehyde under the reaction conditions and
with 3 to 4 mols of an unsubstituted aliphatic alcohol
containing up to 4 carbon atoms preliminarily under
alkaline conditions and subsequently under acid con-
ditions to secure a resinous partial condensation product
thereof and thereafter reacting said resinous partial con-
densation product under acid conditions with approxi-
mately 0.1 to 2.6 mols of stearamide, and thereafter
subjecting said impregnated textile material to elevated
temperatures to insolubilize the said resinous condensa-
tion product.

20. A process of finishing textile materials which
comprises the steps of impregnating a textile material
with a heat-convertible resinous condensation product
secured by reacting one mol of urea with 2.5 to 3.5
mols of a. substantially anhydrous material which fur-
nishes formaldehyde under the reaction conditions and
with 3 to 4 mols of an unsubstituted aliphatic alcchol
containing up to 4 carbon atoms preliminarily under
alkaline conditions and subsequently under acid con-
ditions to secure a resinous partial condensation product
thereof and thereafter reacting said resinous partial con-
densation product under acid conditions with approxi-
mately 0.1 to 2.6 mols of octadecylamine, and there-
after subjecting said impregnated textile material to ele-
vated temperatures to insolubilize the said resinous con-
densation product.

21. A process of finishing textile materials which
comprises the steps of impregnating a textile material
with a heat-convertible resinous condensation product
secured by reacting one mol of thiourea with 2.5 to 3.5
mols of a substantially anhydrous material which fur-
nishes formaldehyde under the reaction conditions and
with 3 to 4 mols of an unsubstituted aliphatic alcohol con-
taining up to 4 carbon atoms preliminarily under alkaline
conditions and subsequently under acid conditions to se-
cure a resinous partial condensation product thereof
and thereafter reacting said resinous partial condensa-
tion product under acid conditions with approximately
0.1 to 2.6 mols of octadecylamine, and thereafter sub-
jecting said impregnated textile material to elevated tem-
peratures to insolubilize the said resinous condensation
product.

22. A process of finishing textile materials which
comprises the steps of impregnating a textile material
with a heat-convertible resinous condensation product
secured by reacting one mol of urea with 2.5 to 3.5 mols
of a substantially anhydrous material which furnishes
formaldehyde under the reaction conditions and with 3
to 4 mols of an unsubstituted aliphatic alcohol contain-
ing up to 4 carbon atoms preliminarily under alkaline
conditions and subsequently under acid conditions to
secure a resinous partial condensation product thereof
and thereafter reacting said resinous partial condensa-
tion product under acid conditions with approximately
0.1 to 2.6 mols of stearyl alcohol, and thereafter sub-
jecting said impregnated textile material to elevated
temperatures to insolubilize the said resinous condensa-
tion product.

23. A heat convertible resinous condensation prod-
uct suitable for finishing textile materials consisting of
the product secured by reacting one mol of a material
of the group consisting of urea, thiourea, mono-aikylated
ureas, mono-alkylated thiourea, guanyl urea, biuret, di-
cyandiamide and guanidine with 2.5 to 3.5 mols of a
substantially anhydrous material which furnishes form-
aldehyde under the reaction conditions and with 3 to
4 mols of an unsubstituted aliphatic alcohol containing
up to 4 carbon atoms preliminarily under alkaline con-
ditions and subsequently under acid conditions to se-
cure a resinous partial condensation product thereof,
and thereafter reacting said resinous partial condensa-
tion product under acid conditions with approximately
0.1 to 2.6 mols of an unsubstituted aliphatic amine con-
taining at least 12 carbon atoms.

24. A process for preparing a heat convertible
resinous condensation product suitable for finishing
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textile materials which consists in reacting one mol of a
material of the group consisting of urea, thiourea, mono-
alkylated ureas, mono-alkylated thioureas, guanyl urea,
biuret, dicyandiamide, and guanidine with 2.5 to 3.5 mols
of a substantially anhydrous material which furnishes
formaldehyde under the reaction conditions and with 3 to
4 mols of an unsubstituted aliphatic alcohol containing
up to 4 carbon atoms preliminarily under alkaline con-
ditions and subsequently under acid conditions to se-
cure a resinous partial condensation product thereof,
and thereafter reacting said resinous partial condensa-
tion product under acid conditions with approximately
0.1 to 2.6 mols of an unsubstituted aliphatic amine con-
taining at least 12 carbon atoms. .
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