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This invention relates to the treating and fin 
ishing of textiles and textile-forming materials. 
The invention includes processes for finishing 
textiles, textile finishing compositions, the prepan 
ration of such textile finishing compositions, and 
textiles of improved properties finished with the 
compositions and by the processes of the inven 
tion. 

Textile fabrics, yarns, threads and fibers have 
been heretofore treated with a wide variety of 
creaseproofing agents, waterproofing agents, ma 
terials to prevent shrinking, felting, fulling, etc., 
lubricants, softening agents, sizes, binding agents 
and other materials to improve the appearance 
and "feel' or hand of the goods. The treatment 
of textiles for these and Similar purposes is known 
as textile finishing, and the agents employed for 
this purpose are known as textile finishing agents. 
It is a principal object of the present invention to 
provide textile finishing compositions and meth 
Ods for their preparation and application to texts 
tiles, which compositions and methods will pro 
duce finished textiles having a greatly improved 
water resistance, a more desirable hand, crease 
resistance, a very much reduced tendency for 
shrinking and other desirable improvements 
which will be apparent from the description 
which follows. Other important objects will ap 
pear hereinafter. 
The various textile materials which may be 

treated in accordance with my invention include 
fibers, thread, yarns, knit and woven cloth, and 
other fabricated materials of cotton, linen, hemp, 
jute, regenerated cellulose, cellulose esters, cellu 
lose ethers, wool, synthetic wool, silk, synthetic 
silk and other fibrous materials whether natural 
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or synthesized. Hereinafter and in the claims . 
for purposes of brevity all of these various tex 
tile-forming materials and structures containing 
the same will be referred to as textile fabrics. 
Although textile fabrics having a greatly re 

duced tendency to shrink as well as crease-resist 
ance and an improved hand may be obtained by 
treatment with aqueous dispersions of alkylated 
methylol melanine followed by drying and curing 
the resin in the fabric, fabrics so treated have but 
a fair resistance to the penetration of water and 
therefore leave much to be desired insofar as 
their water-repellent characteristics are con 
cerned. By treatment of textile fabrics with 
compositions such as Will be presently described 
I am enabled to retain all of the advantages of 
shrink-resistance, crease-resistance, improved 
hand, etc. which are obtainable by treatment of 
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amines and in addition impart to Such fabrics 
a very high degree of water-repellency. 
My improved textile finishing process includes 

the steps of treating textile fabrics such as men 
tioned above with dispersions of alkylated meth 
ylol melamine and a higher aliphatic alcohol 
followed by drying and curing these resin-form 
ing constituents on the fabric. For example, I 
may treat the textile fabric with an aqueous dis 
persion containing approximately 10 parts of 
methylated methylol melanine and 1.5 parts of 
octadecyl alcohol followed by an appropriate 
heat treatment. The improved results which I 
obtain are due, I believe, to certain chemical re 
actions which take place during the drying and 
curing treatment between the alkylated methylol 
melamine and the higher alcohol. 
When a textile fabric treated with a methylated 

methylol melamine having a structure such as 

-N-CEO CH3 

is subjected to a heat treatment the methylated 
nethylol melamine polymerizes, or Cures, in the 
fabric. Curing of the resin takes place by Split 
ting off one or more molecules of methyl alcohol 
followed by a molecular rearrangement which 
favors polymerization. While, as stated before, 
fabrics so treated have a very marked resistance 
to shrinking, a good hand, crease-resistance and 
other important characteristics the fabrics are 
not particularly water-repellent. This lack of 
Water-resistance is due in part at least to the 
fact that the polymerized resin molecule has no 
effective hydrophobic groups available to repel 
water. In other words the cured resin is fairly 
easily wetted and Water is allowed to penetrate 
into the interstices of the fabric. By adding to 
the alkylated methylol melamine textile treat 
ing composition a higher aliphatic alcohol and 
then impregnating, drying and curing the fabric 
under conditions presently to be described I be 
lieve that a chemical reaction takes place be 
tween the alkylated methylol melamine and 
higher alcohol which modifies the nature of the 
cured resin yet does not materially influence the 
polymerization , mechanism necessary to obtain 
a permanent Water-inSoluble, Cured resin in the 
fabric. 
This reaction, which is in the nature of an ether 

the fabric with lower alkylated methylol mel- 55 interchange probably takes place between the 
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methylated methylol melamine to produce inter 
mediate compounds having the probable struc 
ture: 

/ 
COCEI N N COCH37 

n/ 
C 

H--CHO Cs 
in which at least one of the short chain CH3 
groups is replaced with a long chain alkyl group. 
It will also be noted that the above compound 
also contains at least one methoxymethyl group 
which at the temperature of the curing process 
can split off methanol allowing a molecular re 
arrangement to take place which favors poly 
merization with other alkylated methylol mela 
mine molecules. The long chain alkyl residue of 
the higher alcohol is not split off at the tempera 
ture of the curing process. The polymerized con 
pound is of course water-insoluble and the long 
alkyl chain attached thereto, renders the resin 
hydrophobic and water-repellent. It is to be 
clearly understood that the above discussion is 
merely a suggested mechanism of what takes 
place in my finishing process and I do not intend 
to be bound thereby since regardless of what 
ever theory may be advanced the superior results 
obtained by my process remain as a distinct ad 
vance in the art. 
From the above considerations it will be seen 

that I may employ any alkylated methylol mela 
mine having at least two alkylated methylol 
groups, one for reaction with the higher aliphatic 
alcohol and the other providing a point at which 
polymerization may proceed. I may, of course, 
employ alkylated methylol melamines having 
more than two alkylated methylol groups and 
ordinarily do so. 

It should also be understood that my invention 
in its broader aspects is not limited to the use 
of methylated methylol melamines as illustrated 
above. Alkylated methylol melamines having 
short chain alkyl groups of not more than 4 car 
bon atoms such as ethylated, isopropylated and 
butylated methylol melamines may also be em 
ployed but require greater care in the curing steps. 
Ethyl alcohol and butyl alcohol split off during 
the curing steps with greater difficulty and a 
proper cure is more difficult to obtain. Without 
employing temperatures which might damage the 
fabric. 
The alkylated methylol melamines which I em 

ploy are prepared by known methods. Meth 
ylated methylol melamine may, for example, be 
prepared by reacting 2 to 6 moles of formaldehyde 
with 1 mole of melamine to form a condensation 
product believed to be mostly methylol melamine. 
This product is then reacted with 2 to 6 moles 
of methanol whereby methylated methylol mela 
mine is formed. By the term methylated meth 
ylol melamine I intend to include all of these 
various reaction products containing from 2 to 6 
methylated methylol groups per molecule. Ex 
cessive polymerization should be avoided during 
the preparation since the resin is preferably em 
ployed by me in the form of an aqueous disper 
sion, or Solution, and products polymerized ex 
cessively tend to be difficultly soluble in water. 
I have also found that excessive polymerization 
of the product tends to give the fabrics a stiff 
hand. -- 

The higher alcohols which I add to my new 
textile finishing composition are those primary, 
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4. 
secondary and tertiary aliphatic alcohols having 
at least 8 carbon atoms per molecule in order 
that the cured resin in the fabric will possess hy 
drophobic characteristics sufficient to impart to 
the textile fabric a high degree of water resist 
ance. I have for example employed alcohols such 
as ethyl hexanol, dodecanol, tetradecanol, hexa 
decanol, octadecanol and the like. A particular 
ly advantageous higher alcohol suitable for use 
in my textile finishing composition because of its 
low cost is a commercially obtainable mixture of 
higher alcohols known to the trade as "Lorol' 
which consists predominantly of lauryl alcohol 
with smaller percentages of both higher and lower 
aliphatic alcohols. 
Although the structural formula given above 

indicates that one mole, or even more, of the 
higher alcohol may be employed with each mole 
of alkylated methylol melamine I have found 
that it is not necessary to use such a high pro 
portion of higher alcohol to obtain satisfactory 
waterproofing of textile fabrics. In general, I 
have found that the water-resistant characteris 
tics of the treated fabrics do not improve appre 
ciably when more than 5 parts of higher alcohol 
is used with each 10 parts by weight of the al 
kylated methylol melamine. Ordinarily I employ 
about 1.5 parts by Weight of the higher alcohol 
for each 10 parts by weight of the methylated 
melamine in my finishing composition. Smaller 
proportions of the higher alcohol may be used 
with, however, a decrease in the water-resistance 
of the treated fabric. One-half part by weight of 
the higher alcohol for each 10 parts by weight of 
the alkylated methylol melamine will form a fin 
ishing composition capable of rendering most tex 
tile fabrics fairly water-resistant. All the advan 
tages of shrink-resistance, crease-resistance, in 
proved hand, etc. obtained by treatment with 
methylated methylol melamine alone are of course 
imparted to the fabric as a result of my treat 
ment whether the proportion of higher alcohol 
be either high or low in the finishing composi 
tion. 
The alkylated methylol melamine-higher alco 

hol composition which I employ in my process is 
ordinarily, and preferably, applied to the cellulose 
fabrics in the form of an aqueous dispersion con 
taining from about 2-15% or more of the above 
materials. These dispersions may be prepared by 
simply stirring a suitable amount of the higher 
alcohol dissolved in a solvent such as ethyl alco 
hol, isopropyl alcohol, etc. into an aqueous dis 
person of the alkylated methylol melamine, both 
Solutions being preferably at temperatures of 80 
F. to 140 F. Dispersing agents may be used 
such as sodium isopropylnaphthalene sulfonate, 
dioctyl sodium sulfoSuccinate, ammonium casein 
ate, gelatine, glue, gum arabic, etc. The prepara 
tion of these dispersions is illustrated in greater 
detail in the Specific examples. The dispersions 
may be applied to the fabrics in various ways 
known to those in the art; thus, for example, the 
dried fabrics to be treated may be immersed in 
the resin dispersion and then passed through 
suitable rolls as in a padder or mangle to secure 
uniform impregnation and to remove excessive 
resin. The fabric, however, may be impregnated 
by other methods such as by spraying or with 
suitable boxes located on the mangle. My inven 
tion is not limited to any particular method of 
impregnating the fabrics and other methods will 
occur to those skilled in the art. - 
The amount of my alkylated methylol mel 

amine-higher aliphatic alcohol finishing com 
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position which may be applied to fabrics may 
vary considerably depending upon the nature of 
the fabric treated and the particular finish de 
sired. Fabrics of wool, silk, cotton, etc. may be 
rendered water-repellent and substantially re 
sistant to shrinkage by the application of from 
about 2 to 8% by weight of the resin-forming 
constituents based on the dry weight of the fabric. 
Smaller amounts down to 0.5% may be used with 
less effective results. Larger amounts as for ex 
ample 8-14% by weight of the fabric will in 
crease the water repellency of the fabric and 
also impart thereto a high degree of crease-re 
sistance. With particular types of fabrics and 
to secure particular results it may be desirable to 
use larger amounts of my finishing composition 
up to 30% by weight of the alkylated methylol 
melanine-higher aliphatic alcohol mixture as 
based on its weight in the finishing composition. 
After the fabric has been impregnated it is dried 
and the fabric heated at elevated temperatures to 
polymerize the resin. 
In order to speed up the curing of the resin 

and decrease the heating time a Suitable catalyst 
may be added to the aqueous finishing composi 
tion. Oxalic acid, diammonium hydrogen phoS 
phate and methyl acid pyrophosphate are par 
ticularly good for this purpose. Other catalysts 
such as triethanolamine phthalate, zinc chloride, 
acetic acid, mineral acids such as hydrochloric 
acid and others may also be used. Other cat 
alysts for the curing of alkylated methylol mel 
amine resins are know to chemists in the resin 
art and may be employed. 
The curing temperatures are in general quite 

low anad may vary considerably from about 200 
F, to about 300°F, with a corresponding reduction 
in time of Cure With increase of temperature. The 
drying and curing Operation is flexible and may 
be varied to suit the equipment available to the 
processes. High temperatures of the Order of 
280° F. to 300 F. Will cure the resin to a suitably 
water-insoluble state in three or four minutes. 
Where facilities are not available for curing the 
resin at moderate temperatures within the range 
of about 240-280 F. the fabric after being im 
pregnated with the desired amount of my finish 
ing composition may be framed to Width on a pin 
tenter, dried, batched up on a shell and allowed 
to stand hot to obtain a total drying and heat 
ing time Suficient to dry the cloth and insolu 
bilizing the resin in the fabric. With some fabrics 
a drying and curing time of two or three hours 
may be required at 200 F. Drying and curing 
times will also depend to some extent upon the 
effectiveness of the particular accelerator em 
ployed and upon the nature of the fabric. 

After the fabric has been treated as described 
it should, particularly in the case of woolen goods, 
be given a short mild soaping which renders it 
soft and pliable. The fabric may then be given 
other usual finishing treatments such as decatiz 
ing, brushing, sheering, pressing, etc. My proc 
ess may be employed with both colored and un 
colored goods without appreciably affecting the 
color or shade and without damage to the mate 
rial. 
My invention will now be illustrated in detail 

by the following specific examples which show 
representative compositions included herein and 
the water-repellent effects obtained thereby. It 
should be understood, however, that although 
these examples may describe some of the more 
Specific details of the invention they are given 
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primarily for illustrative purposes and the fini 
vention in its broader aspects is not limited 
thereto. 

Eacample 1 
960 parts by weight of formalin (37% by weight 

CHO) and 252 parts by weight of melamine were 
charged into a reaction vessel fitted with an agi 
tator, thermometer, and reflux condenser and 
arranged so that it could be placed under a vac 
uum and heated. The contents of the reaction 
Wessel Were heated in one-half hour to a tem 
perature of 62 C. and the pH adjusted to 7.5 with 
2 normal NaOH. After heating for another one 
half hour, a vacuum of 28 inches of mercury was 
applied and the mixture concentrated by removal 
of water. After 40 minutes heating at approxi 
mately 54 C. the heat and vacuum were removed 
and 1000 parts by weight of methyl alcohol con 
taining enough 2 normal H3PO4 to neutralize the 
2 normal NaOH added previously. The mixture 
at a pH of 6.4 was then heated to distill off an 
azeotropic mixture of methanol and water, anhy 
drous methanol being continuously added to re 
place the distillate. After heating in this way for 
about 6 to hours, one part of the distillate would 
tolerate 100 parts of toluol and the resin was con 
sidered dried. It was then concentrated under a 
Vacuum of 28 inches of mercury to a solids con 
tent of approximately 80%. 

25 parts of the above-described 80% methyl 
ated methylol melamine, 20 parts of a 5% solu 
tion of Sodium isopropyl naphthalene sulfonate 
and 135 parts of water were mixed and heated 
to approximately 100 F. 3 parts by weight of 
octadecyl alcohol dissolved in 48 parts by weight 
of isopropyl alcohol and having a temperature of 
80-100F, was poured into the methylated neth 
ylol melanine solution while stirring. A stable 
dispersion of fine particle size was obtained. To 
this dispersion was then added diammonium hy 
drogen phosphate in the amount of 4% based on 
the total resin solids. 
Samples of 80 x 80 cotton percale were then 

impregnated with this dispersion by the dip and 
nip process, regulating the take-up so that the 
fabric contained approximately 11.5% by weight 
of the methylated methylol melamine-octadecyl 
alcohol constituents. The impregnated fabric 
was then dried and cured for seven minutes at 
290 F. The treated cloth samples were then 
given a short Soaping for A hour at 160° F. in a 
%% soap solution, rinsed and dried. Other sam 
ples of the treated fabric were soaped at 160 F. 
in a .5% Soap solution for four hours and 6 hours 
in order to establish the permanency of the 
water-repellent finish. Still other samples were 
cleaned in Stoddard solvent for two hours and 
four hours at room temperatures to determine 
the stability of the finish to dry-cleaning. The 
Samples were then subjected to a standardized 
Water-repellency test. 
The water repellency test was conducted as fol 

lows: A 6 inch square of the cloth treated with 
the finishing composition was suspended 10 inches 
from a horizontal spray nozzle supplied with 
water at 80° F. under a hydraulic head of exactly 
6 feet. The cloth was sprayed for one minute 
during which time 1.5 gallons of water were 
discharged through the nozzle. The cloth sam 
ples were then dried for 10 seconds, rolled between 
pieces of absorbent paper to remove surface wa 
ter, and then weighed. The increase of weight 
was expressed as percent water absorbed, based 
on the original dry weight of the cloth. An un 
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treated sample of the cloth absorbed from 
90-100% of its weight of water. The results of . 
these spray tests are as follows: 

Moisture Absorption in Per cent 

Dry Cleaned in 
Soaped at 160°F. in 6%, Soap $29,559: 

temperature 

30 min 4hr. 6.hr 2 4ar 

Sample ----- 27 30 26 29 33 
Sample #2----- 31 30 30 31 32 

The results of these spray tests show the very 
effective water-proofing of the cloth Samples as 
a result of my treatment and further show the 
high degree of permanency of the finish to both 
ordinary washing and dry-cleaning processes. It 
was also found that the cloth showed a very 
low degree of shrinking as a result of the Washing. 

Eacample 2 

3 parts by weight of cetyl alcohol was dissolved 
in 7 parts by weight of ethyl alcohol by heating 
and the solution then cooled. This alcoholic 
solution was then poured with stirring into a dis 
persion of methylated methylol melamine Con 
taining 25 parts by weight of an 80% dispersion 
of methylated methylol melamine, 20 parts by 
weight of a 5% solution of isopropylnaphthalene 
sulfonic acid and 135 parts by weight of Water. 
10 parts of a 10%. Solution of diammonium hy 
drogen phosphate was then added to the disper 
Sion, 80 x 80 cotton percale was impregnated 
with 11.5% of the dispersion (solids basis) by 
the dip and nip process. The fabric was then 
air-dried and cured four minutes at 290 F. After 
soaping for .5 hours at 160' F. in a .5% Soap Solu 
tion the fabric was found to absorb only 29.2% 
water when subjected to the spray test described 
in the previous example. 
What I claim is: 
1. A method of finishing textile fabrics which 

comprises impregnating the textile fabric with 
an aqueous dispersion containing 2 to 15% by 
weight of a mixture of a substantially unpoly 
merized, water-soluble methoxymethyl melamine 
containing at least two methoxymethyl groups 
and an aliphatic alcohol having at least 8 carbon 
atoms, said aliphatic alcohol being present in the 
dispersion in amounts corresponding to about 0.5 
part to 5.0 parts by weight for each 10 parts by 
weight of methoxymethyl melamine, and there 
after heating the treated textile to insolubilize 
the resin-forming constituents therein. 

2. A method of finishing textile fabrics which 
comprises impregnating the textile fabric with 
an aqueous dispersion containing 2 to 15% by 
weight of a mixture of a substantially unpoly 
merized, water-soluble methoxymethyl melamine 
containing at least two methoxymethyl groups 
and octadecyl alcohol, said octadecyl alcohol be 
ing present in the dispersion in amounts corre 
sponding to about 0.5 part to 5.0 parts by weight 
for each 10 parts by weight of methoxymethyl 
melamine and thereafter heating the textile fab 
rics to insolubilize the resin-forming constituents 
therein. 

8 
3. A method of finishing textiles which comi 

prises impregnating the textile fabric with an 
aqueous dispersion containing 2 to 15% by 
weight of a mixture of a substantially unpoly 

5 merized, Water-soluble methoxymethyl melamine 
containing at least two methoxymethyl groups 
and an aliphatic alcohol having at least 8 carbon 
atoms, said aliphatic alcohol being present in the 
dispersion in amounts corresponding to about 

10. 0.5 to 5.0 parts by weight for each 10 parts by 
Weight of methoxymethyl melamine and curing 
the resin-forming constituents within the range 
200 F. to 300 F. to a Water-insoluble state. 

4. A textile finishing composition comprising an 
15 aqueous dispersion of a substantially unpoly 

merized, water-soluble methoxymethyl melamine 
containing at least two methoxymethyl groups 
and dodecyl alcohol, said dodecyl alcohol being 
present in the dispersion in amounts correspond 

20 ing to about 0.5 part to 5.0 parts by weight foi. 
each 10 parts by weight of methoxymethyl mel 
anne. 

5. A textile finishing Composition comprising 
an aqueous solution of a Water-soluble methoxy 

25 methyl melamine containing at least two meth. 
Oxymethyl groups, said solution having dispersec 
therein an aliphatic alcohol having at least 8 
carbon atoms. 

6. A textile finishing composition comprising ar 
30 aqueous solution of a water-soluble methoxy. 

methyl melamine containing at least two meth 
oxymethyl groups, said solution having dispersec 
therein an aliphatic alcohol having at least 8 car 
bon atoms in amounts of about 0.5-5 parts b 

35 weight for each 10 parts of the methoxymethy 
melamine. 

7. A textile finishing composition comprisin; 
an aqueous solution of a water-soluble methoxy 
methyl melamine containing at least two meth 

40 oxymethyl groups, said solution having disperse 
therein about 0.5-5 parts by weight of octadecy 
alcohol for each 10 parts of the methoxymethy 
melamine. 

8. A method of finishing textile fabrics whic 
45 comprises impregnating the fabric with a com 

position comprising a dispersion of an aliphati 
alcohol of at least 8 carbon atoms in an aqueou 
solution of a water-soluble methoxymethy 
melamine containing at least two methoxy 

50 methyl groups and thereafter heating the in 
pregnated fabric to insolubilize the resin-form. 
ing constituents therein. 

JOHN MARSHALL GRIM. 
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