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ABSTRACT 0F THE DISCLOSURE 

Cellulosic fabrics are bleached by impregnating the 
fabric with an aqueous medium containing peracetic acid 
which is essentially free of mineral acids and hydrogen 
peroxide and thereafter contacting the impregnated fab 
ric ‘with saturated steam at about one atmosphere for no 
more than 30 minutes, preferably 5 to 10 minutes. 

This invention is concerned with a novel method for 
bleaching textile fabrics with peracetic acid. More par 
ticularly, this invention relates to a method for bleach 
ing cellulosic fabrics with peracetic acid at elevated tem 
peratures. 
Today almost all large-scale bleaching of textiles, par 

ticularly cotton, is done with hydrogen peroxide. Although 
hydrogen peroxide bleaching is generally superior to the 
previously employed chlorine bleaching processes, it 
nevertheless suffers from several disadvantages. In the con 
ventional process the fabric is padded with an aqueous hy 
drogen peroxide solution and the wet fabric is stored at 
elevated temperatures, generally about 100° C., and c0n~ 
tacted with steam for from 1/2 to about 2 hours. For a con 
tinuous process this requires large bleaching chutes, which 
occupy considerable floor space and require large amounts 
of steam. Further, to obtain optimum bleaching with 
hydrogen peroxide, the aqueous pad bath must be at an 
alkaline pH, generally about 11.5, which is normally main 
tained by including sodium silicate in the pad bath. The 
silicate can adversely ‘affect the hand of the bleached 
fabric, tends to accumulate in the bleaching chutes and 
often complicates dyeing of the bleached fabric by silicate 
rub marks or rope streaks. 

It has been suggested that if peracetic acid was sub 
stituted for hydrogen peroxide, sodium silicate would be 
unnecessary and thus the associated problems would be 
eliminated. However, reported attempts to effect bleach 
ing with peracetic acid have indicated that long times, 
about one hour, are necessary for optimum bleaching, and 
that the results are poorer than those obtained with hydro 
gen peroxide. See for example, Rosch, “Deutsche Tex 
tiltechnik,” 10, 191-5 (1960). 

It is an object of this invention to provide a process 
for bleaching textile materials, especially cotton, with 
peracetic acid. 

This and other objects of this invention are accomplished 
by impregnating the fabric to be bleached with an aqueous 
medium containing peracetic acid substantially free of 
hydrogen peroxide and mineral acids, thereafter contact 
ing the impregnated fabric with saturated steam at atmos 
pheric pressure for a period of time not exceeding 30 
minutes and thereafter cooling the fabric to below about 
100° C. .and washing the fabric. By operating in this 
manner we are able to obtain a degree of bleaching 
equivalent to that obtained with hydrogen peroxide for 
longer periods of time without serious fabric deterioration. 
The reasons for applicants’ improved results over those 

of the prior art, particularly Rosch, are not fully under 
stood, but .are believed to be (1) the absence of mineral 
acids, which are present in the peracetic acid employed 
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by Rosch, and (2) the avoidance of long times at elevated 
temperatures. 
The aqueous medium employed in the process of this 

invention contains peracetic acid free from mineral acids 
and hydrogen peroxide and has a pH of from about 3 to 
about 7. It is preferred that the ‘bath also contains a wetting 
agent to ensure uniform contact of the bath with the 
fabric and a sequestering agent or a compound capable 
of complexing with heavy metal ions. 
As has been pointed out above, the peracetic ‘acid should 

be free of mineral acids. Thus, peracetic acid prepared 
by the acid-catalyzed reaction of acetic anhydride and hy 
drogen peroxide should not be employed because of the 
di?iculty of removing unreacted hydrogen peroxide and 
the mineral acid employed as the catalyst. One suitable 
source for the peracetic acid is via the oxidation of acet 
aldehyde as disclosed in -U.S. Patent No. 2,804,473 to 
B. Phillips et al. 
The amount of peracetic acid employed in the bath is 

not highly critical, but should be su?icient to provide 
from about 0.2 to about 3 weight percent of peracetic acid, 
based upon dry fabric. Thus, the amount of peracetic acid 
depends upon the quantity of aqueous medium with which 
the fabric is impregnated. For example, if the fabric is 
padded to about 100 percent wet pick-up, the peracetic 
acid concentration should be from about 0.2 to about 3 
weight percent. Lower degrees of wet pick-up require 
higher peracetic acid concentrations and vice versa. Pre 
ferred concentrations at 100 percent wet pick-up are in 
the range of from about 1 to about 2.5 weight percent. 
The bath should be at a pH of from about 3 to about 7, 

with a pH of from about 4.5 to about 6.5 being preferred 
and a pH of about 5.5 being optimum. The desired pH 
is obtained in any desirable manner, preferably by the 
addition of suitable amounts of an alkali metal hydroxide, 
for example, sodium hydroxide or potassium hydroxide. 
The aqueous peracetic acid solution normally has a pH of 
3. To obtain a pH of about 5.5, sodium hydroxide is added 
in a weight ratio to peracetic acid of about 0.2: 1. 

Wetting agents which can be employed in the process of 
this invention are known to the art, and include alkali 
metal sulfates of long chain alcohols, alkali metal sulfo 
nates of ethylene oxide adducts of acohols, alkali metal sul 
fonates of alkylphenols ‘and the like. While not essential 

“ to this invention, they are desirably employed in amounts 
of from about 0.1 to about 1 weight percent. 

sequestering agents, although not essential, are de 
sirab‘y present in the bath in amounts of from about 0.05 
to about 1 weight percent. Suitable sequestering agents 
are known to the art, and include alkali metal salts, prefer 
ably sodium salts, of condensed phosphates, such as so 
dium hexametaphosphate, sodium pyrophosphate, sodium 
tripolyphosphate and the like. 

After impregnation with the aqueous medium, the fabric 
is contacted with saturated steam at atmosheric pressure, 
i.e., at about 100° C. for a period of not more than 30 
minutes. Times in excess of 30 minutes cannot be em 
ployed because of the serious fabric deterioration result 
ing from such extended times. Times of from about 5 to 
about 10 minutes are preferred. 
The bleached fabric is then cooled to below about 

100° C., Washed to terminate the bleaching action of the 
peracetic acid, and then dried. 
The following example is illustrative. In the example, 

the bleached fabrics were evaluated by the following tech 
niques. 

(1) Re?ecz‘ance.——Determined with a Hunter Multipur 
pose Re?ectometer employing green, blue and amber ?l 
ters, with the re?ectometer calibrated to read 100% re 
?ectance from a magnesium oxide block. Green and blue 
re?ectances are reported as percents of the re?ectance 
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from a magnesium oxide block. Whiteness was calculated 
by the equation: 

Whiteness: (4><blue re?ectance) — (3 X green re?ectance) 

Yellowness index was calculated by the equation: 

amber re?ectance—blue re?ectance 
green re?ectance 

(2) Fluidity.——A.A.T.C.C. Standard Test Method 82 
1961 as modi?ed by H. C. Lindley, “Rapid Dispersion of 
Cellulose in Cuene,” Textile Res. 1., pp. 286—7, Feb 
ruary 1951. 

Ycllowness= 

Example 1 

A piece of 80-inch by 80-inch scoured cotton print 
cloth was padded to about 100 percent wet pick-up with 
an aqueous solution having a pH of 5.5 and containing 
2.37 weight percent peracetic acid, 0.5 weight percent so 
dium lauryl sulfate as a wetting agent, 0.2 weight per 
cent sodium hexametaphosphate as a stabilizer and 1.25 
weight percent sodium hydroxide. The impregnated fabric 
was then exposed to steam at 100° C. for 5 minutes, 
washed and dried. The fabric had a blue re?ectance of 
87.8, a green re?ectance of 90.6, a whiteness of 79.2 and 
a yellowness index of 0.04. 
Employing identical procedures, except that the time 

was varied, several additional samples were impregnated 
with the peracetic acid solution and then bleached. The 
results from these tests are summarized in Table I, to 
gether with those from the above-described experiment 
as Run 1. 

TABLE I 

Run No. 
Control 

1 2 8 

Time, min _______ _. 5 10 20 00 ________ . . 

Blue reflectance. _ . _ 37v 8 88. 6 90. 2 90. 0 (i5. 2 
Green reflectance _ _ 90. 6 91. 0 92. 2 92. 6 72. 1 
whiteness _ _ _ . _ _ _ . . . . . . . _ . . . _ 70. 2 81. ti 80. 2 84. 8 44. 5 

Yellowncss index ___________ _ _ 0. 04 0. 03 0. 03 0. 0L’. 0. l2 
Fluidity, rhes ______________________________ _ _ 1. 05 3. 27 0. 70 

As is readily seen, the process of this invention provides 
a high degree of bleaching in from 5 to 10 minutes 
(Runs 1 and 2) with some additional improvement be 
ing obtained at a time of about 20 minutes (Run 3). 
Little further bleaching occurs on heating for longer 
times, such as one hour (Run 4), and the main effect of 
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this additional heating is to promote oxidative degrada 
tion of the cotton, as is indicated by the approximate 
doubling in ?uidity in going from 20 minutes to 60 min 
utes. 
What is claimed is: 
1. In the method for bleaching a cellulosic fabric 

which comprises impregnating the fabric with an aque 
ous medium containing peracetic acid and thereafter 
heating said impregnated fabric at elevated temperatures, 
the improvement of (1) employing an aqueous medium 
essentially free of mineral acids and hydrogen peroxide, 
and (2) contacting the impregnated fabric with saturated 
steam at about atmospheric pressure for a period not in 
excess of 30 minutes and thereafter washing said fabric. 

2. In the method for bleaching a cellulosic fabric which 
comprises impregnating the fabric with an aqueous me 
dium containing peracetic acid and thereafter heating said 
impregnated fabric at elevated temperatures, the improve 
ment of (1) employing an aqueous medium essentially 
free of mineral acids and hydrogen peroxide, and (2) 
contacting the impregnated fabric with saturated steam 
at about atmospheric pressure for a period of from about 
5 to about 10 minutes and thereafter washing said fabric. 
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