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This invention relates to nitrated cellulose fab 
ricS and methods for making such fabrics. More 
particularly, the fabrics gf this invention are 
especially adapted for use in the manufacture of 
lace and the like articles. 

Heretofore, backing or ground fabrics which 
are to be used in the manufacture of lace, have 
been prepared by nitrating cotton or other cei 
lulose fabrics in nitric acid baths. The fabric 
resulting from such a procedure has lace stitched 
thereon and the composite material is passed 
through a bath of caustic alkali. The nitrated 
backing fabric disintegrates in the caustic al 
kali, leaving the lace structure which is unim 
paired by the caustic alkali, to be removed from 
the bath. 
The nitrated fabrics originally used were highly 

inflammable due to their high nitrogen content. 
In order to produce fabrics having a substan 
tially lower degree of inflammability, the nitric 
acid baths were modified by the addition of phos 
phoric acid. The faitration of the fabrics. Was 
also adjusted to materially reduce the nitrogen 
Content of the Khitrated fabric. The fabries so 
produced have nitrogen contents of approxi 
mately 0.4% to 1.0% by weight. 
The nitrated fabrics of low nitrogen content 

as described, present several difficulties. One dis 
advantage relates to the time intervals required 
for the nitrating procedure. It has been neces 
sary to leave cotton fabrics submerged in phos 
phoric acid modified nitrating baths for periods 
exteading from one half hour to as much as 
thirty-six hours in order to achieve the required 
degree of nitration. Accordingly it is an object 
of this invention to produce a nitrated cellulose 
fabric by Subjecting a cellulose fabric to the 
action of a phosphoric acid modified nitrating 
bath wherein the time interval necessary to pro 
duce a predetermined degree of nitration is re 
duced to a fraction of that required in proce 
dures already known in the art. 
A further difficulty attendant to the use of 

the nitrated fabrics of low nitrogen content is 
their relatively low tensile strengths. Inasmuch 
as the nitrated fabrics are used in the manufac 
ture of lace and the fabric is subjected to the 
various strains incident to its passage through 
the lace making machines, an adequate and uni 
form tensile strength is necessary. The nitrated 
fabrics having low nitrogen content (1.0% or less) 
are characterized by a relatively low and non 
uniform tensile strength. Therefore, it is a 
further object of this invention to produce an 
improved nitrated cellulose fabric which shall 
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shave a uniform and relatively high teasile 
strength, 
The initrated fabrics of low nitrogen content 

have a tendency to deteriorate in a relatively 
5 short time during 's e. It has been observed 

that such fabrics will disintegrate within a period 
of two to three months. Accordingly, a further 
object of this invention is to produce an im 
proved nitrated cellulose fabric which will with 
stand deterioration particularly in the presence 
of agents prongting conditions of mildew, for an 
almost indefinite period of time. 
Another object of this invention is the produc 

tion of an improved nitrated cellulose fabric by 
means of a nitric acid-phosphoric acid bath 
wherein the final product shall have a nitrogen 
content of approximately 2.0% to 6.0% by weight. 
Such a nitrated fabric shall be further charac 
terized by a low degree of inflammability and 
yet is readily disintegrated in aikali. 

Still another object of this invention is to nin 
trate a cellulose by the use of a nitric acid-phose 
phoric acid bath of predetermined concentration 
whereby the celiulose fabric may be passed con 
tinuously through the bath and yet result in a 
final produet having the desired nitrogen content. 
Other objects of may invention will in part be 

obvious and in parthereinafter pointed out. 
It has been found that a cellulose fabric such 

as cheese cloth or the like may be nitrated to 
nitrogen Gontent of more than 1.0% and less 

than 8.0% yet produce a nitrated fabric having 
a relatively high tensile strength as compared to 
fabrics nitrated to a nitrogen content of less than 
1.0%. It has also been found that fabries hav 
iing the higher gaitregea content still retain the 
pargperty gf disintegration in eaastic alkali as 
well as other alkaline baths. Furthermore the 
period of gaitration be considerably reduced 
as egnapared to that required in processes known 
in the art, 
Accordingly there is provided, in accordance 

With the present invention, a raitrating bath which 
comprises a mixture of nitric acid and phosphoric 
acid. Wherein the Initiatic acid may constitute fron 
about 4.9% to about 60% by volume. The phos 
phoric acid cantent of the bath may be from 
about 60% to about 40% by volume. Small 
amounts of sulfuric acid may be optionally added 
to the bath. The cellulose fabric is passed 
through the bath in a continuous manner, is 
removed from the bath, eXposed to the air for 
an appropriate time interval and is finally washed 
With Waiter and weak alkali solutions to neutral 
ize excess acid. 
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By way of illustration and without limiting 
myself to this particular form of my invention, 
the following illustrates bath compositions and 
appropriate procedure which will give the de 
sired results: 

1. 
Parts by volune 

Nitric acid-concentration about 97%------ 60 
Phosphoric acid-concentration about 75% - 40 
Cotton fabric was continuously passed througin 

the bath at a temperature of 100-10 F. jhe 
fabric had a contact period within the bath 
of approximately 0.5 minute. The nitrated fab 
ric coming out of the bath was exposed to the air 
for approximately 4.5 minutes and was then 
paSSed through successive Washing solutions of 
Water and weak alkali. The nitrated fabric thus 
produced had a nitrogen content of approxi 
mately 6.0%. 

Parts by volume 
Nitric acid-concentration about 97%------- 40 
Phosphoric acid-concentration about 75%-60 
Cotton fabric was passed through the bath in 

the nanner described in Example 1. Using the 
Same time intervals and temperatures, the final 
product had a nitrogen content of approximately 
2.0%. 

In both of the above examples Sulfuric acid may 
be optionally added to the baths. 
The temperatures indicated in the above 

examples may be varied with a corresponding 
variation in the time intervals of nitration and 
exposure in air, providing the final product has 
a nitrogen content of between 2.0% and 6.0% 
by Weight. 
A cotton fabric nitrated in accordance With the 

procedures outlined above and having a nitrogen 
content of 4.01% was tested for its tensile strength 
and showed a value of 23 pounds per inch, 

Similar cotton fabrics which had been nitrated 
to nitrogen contents of 1.0% or less were also 
tested and showed tensile strengths of approxi 
mately 50% to 75% less than the tensile strengths 
of nitrated fabrics having nitrogen contents above 
2.0%. 
The nitrated cellulose fabrics of this invention 

are also characterized by a high degree of re 
Sistance to mildew. Upon exposure of the fabric 
to conditions of mildew it was noted that there 
was no decrease in tensile strength as compared 
to the tensile strength of the unexposed fabric. 
The nitrated fabrics of this invention are stable 

during storage periods of almost indefinite length. 
In the case of nitrated cellulose fabrics of low 

nitrogen content (1% or less) it has been ob 
served that they fail to stand up over a period 
of time and disintegrate while in storage within 
two (2) or three (3) months. 

It Was further determined that the nitrated 
cellulose fabrics of this invention are non-toxic 
and do not irritate the human skin upon contact 
therewith. 

It will thus be seen that there is provided a 
product and a method for manufacturing the 
Same in which the Several objects of this inven 
tion are achieved and which is well adapted to 
meet the conditions of practical use. 
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- 4. 
As various possible embodiments might be made 

of the above invention, and as . Various changes 
night to made in the embodiment above set forth, 

it is to be understood that all matter herein set 
forth is to be interpreted as illustrative and not 
in a limiting sense. - - 

Having thus described my invention, I claim 
as new and desire to secure by Letters Patent: 

1. The process of producing lace backing fabric 
comprising treating natural cellulose, open mesh 
fabric with mixed acid comprising from 60 to 40 
parts by volume 97% nitric acid and from 40 
to 60 parts by volume 75% phosphoric acid for 
about 0.5 minute and exposing the treated fabric 
to air for about 4.5 minutes. 

2. The process of producing lace backing fabric 
comprising passing natural cellulose, open mesh 
fabric through a bath comprising a mixture of 
60 parts by volume of 97% nitric acid and 40 
parts by volume of 75% phosphoric acid for about 
0.5 minute, exposing the treated fabric to air 
for about 4.5 minutes and Washing the treated 
fabric. With Water and dilute alkali. 

3. In the process of forming lace backing fabric, 
the steps of passing natural cellulose, open mesh 
fabric through a bath comprising from 60 to 40 
parts by volume of 97% nitric acid and from 40 
to 60 parts by volume of 75% phosphoric acid, 
retaining the fabric- in the bath for about 0.5 
minute, removing the fabric from the bath and 
permitting the nitrating action to continue for 
about 4.5 minutes and removing the unreacted 
acids from the fabric. - 

4. In the process of nitrating natural cellulose 
open mesh, lace backing fabric, the steps of con 
tinuously passing the fabric through a bath com 
prising 40 to 60 parts by volume of 97% nitric 
acid and 60 to 40 parts by volume of 75% phos 
phoric acid for a time interval of approximately 
0.5 minute, withdrawing the nitrated fabric from 
the bath and exposing it to air for a time interval 
of approximately 4.5 minutes and neutralizing 
the excess acid in said fabric by washing with 
water and dilute alkali, the said fabric having a 
nitrogen content of from about 2.0% to about 
6.0% by weight. 

- JOSEPH DATLOW. 
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