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1. 
This invention relates to the treatment of non 

woven cellulosic fabrics. 

direction. - 
I have recently discovered that the application 

of cationic aminotriazine-aldehyde resin acid 
colloids such as, for example, an acetic acid col- O 

woven cellulosic fabrics increases their tensile, 
loid of methylated trimethylol melamine, to un 

strength. Processes for so treating unwoven cel 
lulosic fabrics are described and claimed in my 
copending applications; Serial No. 123,792 filed 
October 26, 1949, entitled "Treatment of Non 
Woven Cellulosic Fabrics with Weak Acid Amino 
triazine Resin Colloids,' and Serial No. 123,794 
filed October 26, 1949, entitled “Treatment of 
Non-Woven Cellulosic Fabrics with Modified Acid 
Resin Colloids,' and now abandoned. 

It is an object of the present invention to 
provide a process for treating non-Woven cellu 
losic fabrics wherein the fibers are substantially 
all Oriented in One direction, 

It is another object of the present invention 
to provide a process for treating non-woven cot 
ton fabric in which substantially all of the cotton 
fibers are oriented in one direction. 
Another object of the present invention is to 

provide a process for treating non-woven viscose 
fabric in which substantially all of the viscose. 
fibers are oriented in one direction. 

Still another object of the present invention 
woven fabrics containing a mixture of cotton 35 
is to provide a process for the treatment of non 

More particularly, it 
relates to a method for increasing the tensile. 
strength of non-woven cellulosic fabrics wherein. 
substantially all the fibers are oriented in one 5. 

5 
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and viscose fibers substantially all of which are . 
oriented in a single direction. 
A further object of the present invention is 

the production of a non-woven cellulosic fabric 
of increased tensile strength. 

It is a further object of the present invention 
to increase the tensile strength of non-Woven 
cellulosic fabrics in which substantially all of the 
fibers are oriented in one direction, the increase 
occurring both in the direction of the fibers and 
in the direction perpendicular to that of the 
fibers. m . . 

The above and other objects are attained by 
treating a fabric composed of Substantially uni 
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2 
directionally oriented, non-woven cellulosic fibers 
With a colloidal aqueous solution of a polymerized 
aldehyde condensation product of a carbamido 
compound Such as urea. 
The invention will be described in greater de 

tail in conjunction with the following specific 
examples in which proportions are given in parts 
by Weight unless otherwise noted. The examples 
are merely illustrative and it is not intended that 
the Scope of the invention be limited by the de 
tails therein set forth. 

EXAMPLE. 

A non-woven fabric known as cotton Masslinn 
is used in this and certain of the following ex 
amples. The cotton fibers in Masslinn are sub 
stantially all Oriented in one direction, and the 
parallelized fibers are bonded together at inter 
vals in a direction perpendicular to the direction 
of the fibers with a thermoplastic resin of the 
polyvinyl acetate type, the resin constituting gen 
erally from about 6%-10% of the weight of the 
fabric. Although the tensile strength of Masslinn 
Will depend to a degree upon the way in which 
it is mechanically processed or treated, it will be 
apparent that the tensile strength perpendicular 
to the direction of the fibers is very low and sev 
eral fold less than the tensile strength in the 
direction of the fibers. 
Suitable samples of the Masslinn are placed in 

shallow vessels and covered with various resin 
colloid Solutions. The wetted out Samples are 
fed through Squeeze rolls to remove eXCeSS resin 
Solution and then dried at about 1400 C. for 6-10 
minutes. . 
The tensile strength of each of the resin 

treated Samples is then measured on a Suter ten 
sile tester by the grab method usin length. g a three inch 

Resin Designation Resin Description 

Resin A--------------- Acetic acid colloid of an i. 
o trea-formaldehyde limonia modified 

Resin B--------------- Tetraethylenepentamine modified a 
Resin C. for aldehyde resin colloid. esln U--------------- PE modified urea-formaldehyde resin 
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The tensile strengths observed are set forth in 
the following table: 

Tensile Strength 
inhs. 

Fil 

Percent 
Resin Add-on 

Warp 

It is believed that the resin colloid Solution ex 
tracts and/or redistributes the polyvinyl acetate. 
resin binder present in Masslinn. This theory. 
seems to be borne out by the fact, as will be dem 
onstrated in a later example, that when non--- 
woven fabric containing no resin binder is simi: 
larly treated with a resin colloid solution there 
appears to be a linear relationship between resin. 
pick-up and increased tensile strength. Further 
more it is believed to explain the slight apparent 
decreases in warp tensile strength which are 
sometimes observed. In such instances, however, 
there is an over-all increase, intensile; strength. 
since that in the fill direction increases propor 
tionately far more... than that. of the: warp may 
decreaSe. 
Similar treatment of Masslinn. With: non-co 

loidal:dimethylol. urea arid an acid-liberating.80 
catalyst: decreases: the tensile strength of the ". 
fabric: 

EXAMPLE 2. 
In this example a non-woven Cotton nate 35 

rial composed of substantially unidirectionally 
oriented fibers with no resin binder is used in 
stead of Masslinn. Since the material has very 
little tensile strength in the dry state and even 
less when wet, it may be desirable to support it. 40 
during the application of resin thereto. 
Samples of the non-woven material are sup 

ported on sheets of tin plated soft steel 0:012. 
inch thick. having... a smooth surface and resin 
colloid-solutions are carefully poured thereover, 45 
The tinsheets with the so-wetted out samples are 
then passed through..squeeze rolls-as-in-Example: 
1. The material is stripped from the sheets and 
cured by heating for about 6-10 minutes, at about. 
140° C. 
The result of: tensile strength measurements. 

on the samples of treated material are set forth : 
in the- following: table: 

- Tensile Percent. ... -----. Resin Strength.in Add-on "igi" 
0. 
0.5 
l: 5 2. 
3:2 
--- 

It will be noted that the tensile strength of the non-woven material impregnated with resin 65 
A varies linearly with resin add-on at least up to 
about 20% resin pick-up which is close to the 
practical maximum pick-up. - - 

Similar results are observed when other non 

slinn, Masslinn comprising viscose and cotton 
fibers. in a 50:50 proportion, and cotton, viscose: 
or cotton and viscose Masslinn from which the 
polyvinyl acetate resin binder has been extracted 
as, for example, by glacial acetic acid, are treat- 75 

5 

10 

5 minutes. 

55 

60 

4 
ed as described in the foregoing examples with 
urea resin colloids. 

Preparation of resin. A 
60 parts urea (i mol) 
243 parts 37% aqueous formaldehyde (3 nols) 
38.5 parts ammonium acetate (0.5 mol) 
The formaldehyde is adjusted to a pH of about 

8.5, the urea is dissolved therein, and the solu 
tion is heated at 70° C. for 10 minutes. The an 
monium acetate is then added, and the reaction 
mixture is heated to boiling and boiled gently for 

A noticeable viscosity increase oc 
curs. The cationic resin colloidal solution ob 
tained contains, 31%. resin solids. 

Preparation of resin B 
67.8 parts 37% aqueous formaldehyde 
0.75 part triethanolamine 
20.0 partS urea, 
2.0, parts tetraethylenepentamine 
2.8 parts hydrochloric acid (specific gravity 1.19) 
7.1 parts Water 
4.4 parts 10% aqueous sodium hydroxide: 
The formaldehyde and triethanolamine - are 

charged into a kettle and well stirred. The. 
urea is added and aftermixing the solution, which 
has a pH of about 9.6-8;8, is heated by steam. 
to 70° C. and held at that temperature for 15 
minutes. As the reaction is exothermic's some 
cooling water should be applied after the mixture 
attains 70° C. to keep the temperature. The solu 
tion is then cooled down by cooling water to 65° 
C. and tetraethylenepentamine is added followed 
by 3 parts of water. The temperature-rises to 
about 70° C. during this addition due to the heat 
of dilution. It is again cooled down to 65° C. 
and a solution of the hydrochloric acid in 3 parts 
of water is added. The remaining water is also 
added. The temperature of the reaction is again 
brought to about 70° C. and maintained at that 
temperature for one hour. Tenminutes after the 
addition of the acid the pH of the mixture is 
about 2.4 and it gradually drops, to 1.7-1.8. Aft 
er the hour reaction the reaction product is cooled 
down by cooling water to 55° C. and immediate 
ly neutralized by slow addition of the sodium 
hydroxide. solution. After further cooling to 
about 20-25 C. the pH of the resin is adjusted 
to 6.87.0. The resin syrup obtained in which 
the molar ratio of formaldehyde to urea is 2.5:1. 
contains about 45% resin solids. This value is 
based only on the resin-forming ingredients and 
ignores' salts and minor ingredients: 

Preparation of resin C. 

717.5 parts, 37% aqueous formaldehyde. 
40.5 parts sodium metabisulfite 
236 parts urea ... : 
2.8 parts 10% aqueous sodium hydroxide. 
1.1 parts 36% hydrochloric acid - 
2.2 parts triethanolamine. 
The sodium metabisulfite:- and urea: are: dis. 

Solved in the formalii and the pH of the solu 
tion is adjusted to 9,4-9:8 by the addition of the: 
sodium hydroxide solution. The mixture is heat. 

' ' ... editoreflux and refluxed for thirty minutes: Hy 
woven cellulosic fabrics such as all viscose Mas- 70 drochloric acid is then added: to: lower ther pH 

of the solution to 3.0-3.5. In order to compensate: 
for the heat of dilution of the acid it is a dyisa- : 
ble to. Cool: the: Solution to about 80° C. before 
the acid is added. The reaction mixture is fur 
ther refluxed for one hour, cooled to 75-85° C. 
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and maintained at that temperature. The vis 
cosity of the resin Syrup will increase steadily 
and when it reaches around 200 centipoises meas 
tured by the Gardner-Holdt method the reaction 
is stopped by addition of the triethanolamine. 
The resin is cooled to room temperature and 
additional triethanolamine is added if necessary 
to adjust the pH to 8.0-8.5. 
...The resin Solution in which the formaldehyde 
urea mol ratio is 2.25:1 contains about 54% resin 
Solids. This figure is based on the resin-form 
ing ingredients including the sodium metabisul 
fite and does not include Salts and minor in 
gredients. 
In general, whenever the monomer of a car 

bamide-aldehyde resin can be converted to a 
polymer which lends itself to the formation of 
a colloidal solution of the polymerized resin, the 
resin is found to impart an appreciable improve 
ment in the tensile strength of non-woven cel 
lulosic fabrics, both in the direction of the fiber 
and in the direction perpendicular to that of the 
fiber. Most of the resins which I have found 
useful are cationic in nature and since these 
appear to effect the largest increase in tensile 
strength they constitute the preferred embodi 
ment of my invention. However, anionic type 
resins (Example 1, resin C) are also useful. 

In addition to Resin B, other alkylene poly 
amine modified carbamide resins such as those 
modified with ethylene diamine, diethylene tri 
amine, triethylene tetramine, etc., may be used. 
Moreover, colloidal solutions of guanidine modi 
fied carbamide resins, pyridine modified carbam 
ide resins, carbamide resins modified with gly 
cols, amino alcohols, etc., are also useful. 

Suitably modified aldehyde condensation prod 
ucts of carbanides including urea, thiourea, N 
hydrocarbon substituted ureas and thiou reas 
such as N-methyl urea, N-phenyl urea, N-benzyl 
urea, N-ethyl thiourea, N-phenyl thiourea, N 
benzy thiourea, etc., wherein each amino nitro 
gen atom contains at least One hydrogen atom 
attached thereto are contemplated as coming 
within the scope of the present invention. 
Carbamide resins modified with amino Sulfonic 

acids such as sulfanilic acid or with aminocar 
boxylic acids such as B-alanine or with hydroxy 
carboxylic acids such as salicyclic acid may be 
substituted for the bisulfite modified resin C. 
The above resins are prepared by known meth 

ods as illustrated by the preparations of resins 
A, B and C set forth in detail. 
Aldehydes other than the formaldehyde of the 

examples, such as formaldehyde-yielding mate 
rials including paraformaldehyde and hexameth 
lyenetetramine, benzaldehyde, furfural, acetal 
dehyde, paraldehyde, etc., may be used. 
Resin colloids containing hydrochloric or other 

strong acid may not be used in the process of 
the present invention since they do not improve 
the tensile strength of the non-woven cellulosic 
fabrics. 
In order to obtain the optimum effect of the 

present invention, the non-woven cellulosic fab 
ric is so treated with the acid resin colloids that 
from about 0.5% to 25% by weight of resin Solids, 
based on the dry weight of the fabric, will be 
deposited therein. Actually there is no real lower 
limit since incorporation of any Small amount of 
the resin will increase the tensile strength to 
some degree but for practical purposes a lower 
pick-up than 0.5% will not increase the tensile 
strength appreciably. Higher pick-ups than 
25%, however, produce undesirable properties 
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6 
such as excessive stiffness and harsh feel, and ac 
cordingly the upper limit is a real and practical 
Oe. . . . . ; : 

The invention is not limited to any particular 
method of impregnation of the non-woven fab 
ric which may be immersed in a resin solution 
and the excess resin removed or which may be 
Sprayed with a resin solution if necessary or if 
desired. In any event special care in handling 
must be taken in view of the extremely low ten 
sile strength of the untreated non-woven fab 
rics, particularly when they are wet. . . . 

... In the examples the resin-impregnated fab 
rics are dried and cured at about 140°C, for from 
6-10 minutes. This is merely a matter of con 
venience since the acid colloid produces the same 
tensile strength increase at much lower curing 
temperatures. Even air drying is sufficient, and 
therefore little or no heat curing is really neces 
Sary in Order to obtain in the fabric a resin poly 
mer with desirable binding properties. Gener 
ally Speaking, however, the impregnated fabric 

25 
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60 

65 

70 

75 

Will be allowed to dry at temperatures ranging 
from about 65°-400 F. 
Non-woven fabrics composed of substantially 

unidirectionally oriented cellulosic fibers, when 
treated according to the process of the present 
invention, are likely to possess a harsh and some 
what stiff hand, this effect being dependent upon 
the resin concentration and increasing with in 
creased add-on or dry pick-up of the resin, 
There are Several Ways of improving the appear 
ance and hand of the fabric. 

In the first place, the acid colloid resins may 
be printed onto non-woven fabrics in much the 
Same manner as the manufacturers of Mass 
linn apply the resin binder. 
Another method involves lap calendering of 

dried non-Woven fabrics treated with the resin 
colloids to soften the hand. 

Moreover, the resin colloid treated non-woven 
fabrics may be hot calendered. A soft, yet firm, 
hand results. 
A fourth remedy involves addition to the resin 

colloid of a textile Softener Such as, for example, 
the reaction product of from 5.5-6.5 mols of eth 
ylene oxide with one mol of a mixture of the oc 
tadecylamine Salt of N-octadecyl carbamic acid 
and the octadecyl guanidine salt of N-octadecyl 
carbamic acid as described in U. S. Patent No. 
2,427,242. The softening agent appears to make 
the surface feel less harsh. 

It is an advantage of the present invention 
that non-woven fabric which has been treated 
with a resin colloid may be dyed or pigment 
printed. Moreover, the treatment of the pres 
ent process animalizes the fabric so that it may 
be dyed with acid dyestuffs. 
The treated fabrics of the present invention 

may be coated to obtain interesting and useful 
articles. Other uses for my resin treated non 
woven fabrics are as follows: towels, napkins, 
doilies, dish cloths, table cloths, drapery mate 
rials, Wall covering, pipe covering, milk filters, 
cheese press cloths, ribbon, chemical filters, etc. 
If they are heat pressed to a stiffness, the fabrics 
are useful in the manufacture of lampshades, 
lintless wiping cloths, etc. 

Use of my resin colloid treated non-woven fab 
rics as the plies of a laminate results in the pro 
duction of a laminated product of improved flex 
ural strength, flexural modulus, hardness and 
tensile strength and decreased water absorbency 
when compared with one made up of plies of un 
treated non-woven fabric. 
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claims. - and 10 minutes: to dry: the fabric, and cure...the 
. A process; which consists of immersing:a::none condensation product to a water-insoluble state 
woven fabric composed of substantially unidi and-lap calendering: the dried fabric.to; soften the 
rectionally oriented cotton and viscose fibers in hand, whereby the fill tensile strength of the fabr 
equal proportions: in a neutral. colloidal, aqueous; 5 ricis: substantially increased, . . . . 
solution of acationic polymerized modified:urea: v. . . JAMES.K. DEXQN. 
formaldehyde-condensation product.prepared by . . . . . . . . . . - - - - - 
reacting 67.8 parts of formalin; 20 parts of urea: REFERENCEs-CITED. . . 
and 2 parts by weight of tetraethylenepentamine The following references are of recordin: the 

ider acid conditions: for more than 134 hours. 10 file of this patent: , 
at 70 degrees; centigrade and then neutralizing. Trxtmins on a mic: narrmixena. 
the reaction product, thereafter squeezing the UNITED STATES PATENTs 
wet fabric between squeeze, rolls: to reduce the Nune Name: Date. amount of condensation product on the fabric. 23.243 Yong------------- Sept.19, 1939. 
to-13 percent of the dily weight of fabric,...there 15 2.334,545 PAlelio------------Nov. 16, 1943 
after heating the-fabric' at:-140°C. for between.6 2,407,376 - Maxwell.----------. Sept. 10; 1946. 

  

  

  

    

  

  


